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Introduction

Being one of the biggest causes of cancer mortality 
worldwide, breast cancers exhibit a wide range of 
morphological phenotypes with invasive ductal cancer 
(IDC) being the commonest, followed by invasive lobular 
carcinoma (ILC) representing 70–80% and 15% of 
all breast cancer cases respectively. IDC and ILC have 
been extensively studied in randomized control trials to 
determine their morphology and optimal treatment leading 
to a well-defined therapeutic approach (1). 

The standard management of such breast tumours is 
primarily surgical removal of the tumour, ranging from 
mastectomy to breast conserving surgery (BCS). Patients 
receiving BCS also typically receive adjuvant radiotherapy 
unless contraindicated. In order to determine, axillary node 
status, breast cancer patients undergo sentinel lymph node 
biopsy (SLNB), and if positive/high axillary involvement 
(≥2 lymph nodes positive) axillary lymph node dissection 
(ALND) is indicated.

However, rarer tumours which have been defined by 
specific clinical or prognostic characteristics lack the 
consensus in the treatment approach found in more 

common cancers. This review aims to outline the treatment, 
particularly the surgical and adjuvant therapies of the rarer 
forms of breast cancers with a focus on epithelial breast 
tumours.

Pure tubular carcinoma 

Pure tubular carcinoma is a variant of the more common 
IDC, it is well differentiated and has an orderly tubule 
formation. Associated with a good prognosis, pure 
tubular carcinoma is almost always oestrogen (ER) and 
progesterone (PR) receptor positive and may occasionally 
be HER-2 receptor positive (2) 

Tubular carcinomas are characteristically small, can 
be impalpable and are often detected on screening by 
mammography (3). Traditionally, tubular carcinomas were 
managed by mastectomy with some studies indicating 
the favourable prognosis after the procedure. However, 
the necessity of mastectomy was brought into question 
after further studies indicated that BCS, with or without 
adjuvant therapies would be the more suitable and effective 
approach for this type of tumour. Anan et al. indicated that 
the features of tubular carcinoma reduced the likelihood 
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of local recurrence post breast-conserving therapy. This 
included the size of the tumour. The typically small tumour 
is an advantage for ensuring a negative margin at time of 
resection (4). Furthermore, none of the 17 cases in the study 
showed extensive intraductal spread or lymphatic tumour 
emboli which significantly reduces the likelihood of positive 
surgical margins at time of resection (3). These findings 
are also supported in a study by Holland et al. which 
demonstrated that tumours with intraductal extension 
had a 30% greater chance of having residual carcinoma 
after surgery (5). These factors, alongside the insignificant 
difference found between the prognosis of patients treated 
by mastectomy and local excision indicates the effectiveness 
of BCS (6,7). 

Similarly to more common breast carcinomas, BCS is an 
effective way of managing tubular carcinomas. However, the 
impact of adjuvant therapy is not as well studied in tubular 
carcinomas and therefore may not be indicated as is the case 
with other tumour types following BCS.

Despite the low rate of axillary metastases (ranging from 
5–20%) in tubular carcinomas, the debate around axillary 
management is one that continues (3,8), lymph node 
positivity has often been reported as the most important 
prognostic factor in breast cancer prognosis (3). 

SNB is a standard practice in most patients with breast 
carcinomas. However, many authors recommend sentinel 
node biopsy in patients with primary tubular carcinoma of 
a size greater than 10 mm. Cabral et al. demonstrated the 
correlation between tumour size and node positivity (9).  
Tumours greater than 15 mm were more likely to be 
associated with node positivity, this was contradicted by 
Sullivan et al. retrospective analysis of 73 cases in which 
only one patient had positive lymph nodes with a tumour 
size of 7 mm. 

Even if axillary nodes were positive in a patient, the 
necessity of axillary node dissection remains questionable 
with studies such as Winchester et al. and Sullivan et al. 
finding no correlation between nodal metastases and 
disease-free survival in patients with tubular carcinoma 
(8,10). Sullivan et al. reported that out of 27 patients who 
underwent ALND patients 5 were axillary node positive and 
none of them had a recurrence of the tumour. Additionally, 
Lea et al. found that out of 146 patients the 4 cases of 
recurrent tumour were all node negative indicating that 
perhaps lymph node positivity does not have the suggested 
prognostic value for patients with tubular carcinoma (3). 
This suggests that despite SNB being common practice 
in most breast cancer patients, the little effect that node 

positivity may have on prognosis means that pure tubular 
carcinoma may not necessitate SNB or ALND.

Tubular carcinoma has also been treated by various 
types of adjuvant therapies, ranging from radiotherapy to 
systemic chemotherapy and endocrine therapy. The benefits 
of adjuvant radiotherapy post-surgery in females younger 
than 65 years has been described in the literature. Li et al. 
recommend adjuvant radiotherapy based on a statistically 
significant 3% improvement in overall survival in patients 
who received adjuvant radiotherapy in comparison to 
the cohort who have not (11). The benefit of adjuvant 
radiotherapy must be weighed against the excellent 
prognosis of tubular carcinoma and the risks of the therapy 
itself such as radiation induced subacute pneumonitis and 
long-term cardiac toxicities. Furthermore, Sullivan et al. 
observed that the 3 patients who presented with local 
recurrence had all been treated by lumpectomy followed by 
radiotherapy, however, the review indicated that recurrence 
is more likely if adjuvant radiotherapy is omitted. Although 
adjuvant radiotherapy has proven to be useful, decreased 
incidence of local failure may indicate that less aggressive 
radiotherapy techniques such as partial breast irradiation 
should be considered.

Tubular carcinomas are often found to be hormone 
receptor positive making hormonal therapy a potential 
suitable adjuvant therapy. The national institute of health 
recommends treating all women with hormone receptor 
positive breast tumours with endocrine therapy. However, 
Sullivan et al. found that both chemotherapy and hormonal 
therapy were not linked to a reduction in local recurrence. 
Poirier et al. also found that chemotherapy seemed to have 
no impact on patient survival (12). This was supported by 
previous studies (3,13). One study, however, still suggest 
that chemotherapy is of value in patients with tubular 
carcinoma (14). 

Invasive cribriform carcinoma (ICC)

ICC, considered a low-grade carcinoma, is characterised 
by a predominantly cribriform pattern of its invasive 
component. ICC typically expresses oestrogen and 
progesterone receptors, but rarely expresses HER-2.

Surgery is the primary treatment for ICC although the 
extent of surgery is not discussed in literature (15). 

In case report Zhang et al. demonstrated the potential 
for ICC to develop into stage T4 if left untreated and 
metastasise to the bone. In that case the patient was 
treated with neoadjuvant chemotherapy due the large 
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size of mass and two enlarged lymph nodes, followed 
surgery and endocrine therapy. This was followed up by 
thoracic radiotherapy due to the possibility of bone mass 
metastasis (16). The study reported benefit in neoadjuvant 
chemotherapy as the tumour and axillary nodes both 
reduced in size. However, the effect that postoperative local 
and systemic therapies have cannot be discounted.

Furthermore, recent studies have questioned the 
suitability of chemotherapy for treating ICC (17-19). 
Colleoni et al. suggested that luminal tumours with 
favourable histotype may not require any adjuvant therapy 
or just endocrine therapy (20). However, since recurrence is 
possible high-risk patients are recommended chemotherapy 
and radiotherapy.

Adenoid cystic carcinoma

Adenoid cystic carcinomas are very rare tumours that make 
up less than 0.1% of all breast cancers (21). They can be 
histologically classified as cribriform, tubular or solid and 
are typically hormone receptor and HER-2 negative (2,21).

Due to the rarity of adenoid cystic carcinoma (ACC), no 
definitive locoregional treatment guidance, encompassing 
both surgical and adjuvant therapies have been outlined to 
date. Mastectomy and later modified radical mastectomy 
were the most common surgical procedures for ACC of the 
breast in the past. Given the very few recurrences that were 
seen after mastectomy, it was recommended by authors as 
the standard treatment of ACC of the breast particularly in 
patients with high-grade tumours with or without axillary 
node dissection (22,23).

Local excisions of ACCs alone have been performed in the 
past and associated with high rates of recurrence. Leeming 
et al. demonstrated this point after 37.5% (9 out of 24) of 
patients in the study had local recurrence of cancer after 
receiving local excision without adjuvant radiotherapy (24). 
This was also supported by the findings of Sumpio et al. who 
found that 6 out of the 8 patients who had local recurrence 
of cancer had undergone local excision (25). The role of 
adjuvant radiotherapy alongside BCS must be assessed before 
BCS as a management of ACC is dismissed.

In many of these cases however, no information was given 
regarding the margins’ status. Kleer et al. found that more than 
50% of patients with recurrence were found to have positive 
margins and followed with a recommendation of treating 
ACCs by wide tumour resection with clear margins (26). 

More recent studies have demonstrated that good local 
control can be achieved by lumpectomy and adjuvant 

radiotherapy (27), with Arpino et al. reporting that of all 
cases treated by lumpectomy followed by radiotherapy (n=5), 
no recurrence was described. This was further supported 
by Coates et al. study, with one of the greatest numbers of 
ACC cases, which indicated that RT following local surgical 
resection significantly improved cause specific and overall 
survival when compared to lumpectomy alone (28). This 
demonstrates that the management of ACCs surgically 
closely follows that of more common tumour types. 
However, in order to optimize treatment for ACC tumours, 
further investigation into the radiosensitivity of ACCs of 
the breast may be required. 

ACCs of the breast unlike ACCS of the head and neck 
do not characteristically metastasise to axillary lymph nodes. 
Only 4 cases of lymph node metastases were found in the 
Arpino et al. reviewed 182 patients who undergone axillary 
dissection (27). This was further emphasised by a study of 
30 patients 10 of whom had axillary node dissection and 
2 sentinel node biopsies which were all negative, with the 
authors concluding that lymphadenectomy is therefore 
unnecessary in this type of tumour (28,29). However, the 
effect of node positivity on prognosis has not been fully 
explored thus adhering to common practice in undergoing 
SNB followed by ALND (if axillary burden is high) is the 
safer option.

The use of chemotherapy is uncommon [with only 
11% of patients receiving adjuvant chemotherapy (30)] 
and not yet standardized for ACCs although conventional 
chemotherapy regimens are used as first-line therapy in 
patients with advanced tumour stage (31). Laurie et al. 
recommended the use of mitoxantrone, epirubicin or 
vinorelbine in treatment of ACC after assessing different 
regimens based on their outcomes (32). Other studies have 
reported that the effects of other commonly administered 
chemotherapy agents such as cisplatin, paclitaxel and 
gemcitabine were often insignificant (32,33).

Hormonal therapy is not often used due to the tumour’s 
typical ACC negative hormone receptors. However, it may 
be indicated in the rare cases where there is ER/PR receptor 
positivity. 

Over expression of MYB-NFIB fusion gene in ACCs 
may have a role in the development of targeted therapy for 
ACCs which may transform the management of this rare 
carcinoma (34,35).

Acinic cell carcinoma

Acinic cell carcinoma is a tumour that typically arises in the 
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salivary gland. Characterised by widespread acinar cell-like 
differentiation, acinic cell carcinomas are typically ER, PR 
and HER-2 negative (1). With only 39 cases being reported 
thus far the rarity of acinic cell carcinoma, like other rare 
epithelial breast cancer has meant that no consensus on 
optimum treatment has been reached (36). Additionally, since 
the first case of ACC reported in 1996, different surgical 
approaches to managing ACC had been taken without any 
comparison of surgical approaches and prognosis. 

Despite commonly being typically a triple negative 
cancer, acinic cell carcinomas are usually classified as low-
grade tumours, often with a good prognosis (2,37). This, 
however, was contradicted by Coyne et al. who reports 
cases of grade 2 and grade 3 tumours and worsening 
prognosis, particularly when associated with additional poor 
prognostic features such as vascular invasion (38). Damiani 
et al. also described cases of patients with ACC of the breast 
associated with a poor prognosis. Out of 6 the patients 
described (all treated surgically) 2 were found to have lymph 
node metastases suggesting a more aggressive method 
of treatment and in conjunction with common practice 
adjuvant therapy is required in treating some patients with 
acinic cell carcinoma (39).

Surgical approaches described in a review by Limite et al. 
included both modified radical mastectomy (n=16) and BCS 
(n=15). Seven patients received neoadjuvant chemotherapy, 
six received radiation therapy (37). Locoregional reoccurrence 
was reported in one patient who did not receive any adjuvant 
therapy following lumpectomy and metastasis was found in 
four patients following surgery with neoadjuvant/adjuvant 
chemotherapy and radiotherapy. The necessity of adjuvant 
therapy was therefore put into question. Unlike the standard 
treatment of more common breast tumours, Limite et al. 
recommended BCS with no adjuvant therapy as a suitable 
way of treating acinic cell carcinomas, although this must be 
further explored.

However, the necessity of adjuvant radiotherapy and 
chemotherapy must therefore be discussed on a case by case 
basis. Due to the small number of cases reported no valid 
conclusion regarding the optimal management of acinic cell 
carcinoma can be taken. Further research and case reports 
are required for a consensus on treatment of acinic cell 
carcinoma to be reached.

Apocrine carcinoma

Apocrine carcinomas are typically androgen receptor 
positive but ER, PR negative tumours that make up from 

0.3–4% of all breast cancer patients (40,41). Furthermore, 
approximately 50% of apocrine carcinomas over-express 
HER-2 (42,43). They are characterised by typical apocrine 
features such as abundant eosinophilic granular cytoplasm 
and multiple prominent nuclei (43). They often have a 
favourable prognosis (42). 

Like most breast carcinomas, primary treatment of 
apocrine carcinoma is surgery. However, the extent of 
surgery which is indicated in patients with apocrine 
carcinoma is unknown. Some studies have shown that 
positive rates of axillary nodal metastasis (ANM) and 
lymphatic invasion in patients could reach up to 27% and 
18% respectively (44). Given that ANM and lymphatic 
invasion were associated with worse prognosis inpatients 
with intraductal carcinoma, it vital to consider sentinel node 
biopsy (SNB) in patients with apocrine carcinoma. Even 
more perhaps than more common tumours. 

The necessity of neoadjuvant chemotherapy prior to 
surgery has been put into question due to the limited benefit 
it has on the prognosis of apocrine carcinomas (45). However, 
Guarneri et al. reported that HER-2 positive tumours were 
likely to have better response to chemotherapy, suggesting 
that perhaps only HER-2 negative apocrine tumours would 
not benefit from neoadjuvant chemotherapy (46). Adjuvant 
chemotherapy was also recommended in patients with triple 
negative apocrine tumours (41).

It has been suggested that apocrine carcinomas may 
be a good candidate for adjuvant hormone therapy 
targeted against AR receptor positive tumours (2). EGFR 
overexpression has also been reported. This can potentially 
be exploited in generating a targeted therapy for apocrine 
carcinoma (42). 

Unfortunately, due to the rarity if the disease, no 
treatment algorithm has been recommended, management 
is often dictated by cancer stage and treated as invasive 
ductal carcinoma. Further research and randomised control 
trials are required to generate the optimal treatment for this 
type of carcinoma.

Mucinous carcinoma

Accounting for 1–4% of all breast malignancies, Mucinous 
carcinoma is a rare epithelial tumour of the breast 
characterised by the production of mucin both extracellular 
and intracellular (47). Mucinous carcinomas can be either 
pure (90%) or mixed (50–90%) (48). The tumours are 
typically oestrogen and progesterone receptor positive and 
HER-2 negative, contributing to a good prognosis (49).
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A review of 65 cases of mucinous carcinoma showed 
that modified radical mastectomy was typically used as the 
preferred surgical treatment of the past with an increasing 
number of patients being managed by BCS more recently. 
The review found that extent of surgery did not influence 
survival. Twenty-five patients in the study also received 
adjuvant therapy following BCS, however it was difficult 
to assess its effect on management as it was often given 
sporadically (50). Anan et al. concluded that cases of pure 
mucinous carcinomas including large tumours up to 5 cm in 
diameter (except tumours that invade local skin) are suitable 
candidates for BCS (51). This is partly due to the low 
incidence of extensive intraductal spread in pure mucinous 
tumours. Cases where spread has occurred often tend to 
be of the non-comedo type which behaves less aggressively 
than comedo types, making this particular carcinoma type 
ideal for BCS. 

Anan et al. also discussed the need for axillary node 
dissection. The incidence of ALNM was particularly low in 
pure mucinous carcinoma with lymphatic invasion present 
in only 4% of cases and up to 15% in other studies (52). 
However, some correlation seems to exist between the 
size of tumour and lymph node involvement. The study 
found that all tumours less than 3 cm showed no lymph 
node involvement which suggests that small pure mucinous 
tumours an ideal candidate for lumpectomy without axillary 
node dissection. This was confirmed by studies reporting 
the unlikely nature of T1 tumours developing lymph node 
metastases (53,54). However, similarly to more common 
breast tumour types, lymph node involvement in Mucinous 
tumours was the largest risk factor for poor prognosis 
therefore SLNB should be considered (49).

Studies have suggested that adjuvant endocrine therapy is 
indicated and likely to be an effective treatment for mucinous 
tumours, nearly all of which are oestrogen and progesterone 
receptor positive (55,56). With some even reporting dramatic 
effects on locally advanced mucinous carcinoma even after 
chemotherapy (56). Nakagawa et al. suggested that optimal 
management for inflammatory carcinoma should encompass 
a combination of therapies (56). However, a study which 
compared primary endocrine treatment to multimodal 
treatment with neoadjuvant radiotherapy found no significant 
difference between the two groups in terms of five-year 
specific survival (57). Other studies have also reported no 
significant difference between chemotherapy and endocrine 
therapy in terms of survival benefit and overall response. 
Suggesting either treatment modality is effective (58,59). 
The need for adjuvant chemotherapy/hormonal therapy was 

discussed in a paper by Bae et al. which found that secondary 
to nodal status, adjuvant chemotherapy/hormonal therapy 
use was a significant prognostic factor (60). Despite this, 
some authors have suggested that systemic adjuvant therapy 
can be avoided in patients with mucinous carcinoma. One 
case of mucinous carcinoma reported by Yamaguchi et al. 
found poor clinical response to neoadjuvant chemotherapy. 
However, a good pathological response was reported (61). 

Medullary carcinoma 

Medullary carcinomas are characterised a syncytial growth 
pattern, a large vesicular nuclei, prominent nucleoli and 
lymphocytic infiltration throughout the tumour and a 
broad pushing margin (62). Atypical carcinomas are a 
subtype of medullary carcinomas where the tumour has less 
lymphocytic infiltrate. This tumour type is often HER2 and 
ER negative and P53 positive (2). 

Following standard breast tumour management 
guidelines, BCS, axillary staging and adjuvant radiotherapy 
is indicated in these patients. The efficacy of adjuvant 
chemotherapy however has not been properly explored. 
Forquet et al. suggested that adjuvant chemotherapy had 
no survival benefit whereas adjuvant radiotherapy did. This 
countered some contradiction from Dreyer et al.’ study which 
found that triple negative carcinomas such as medullary 
carcinoma of the breast were at greater risk of relapse in 
younger patients who did not receive adjuvant chemotherapy 
or radiotherapy. The necessity of adjuvant therapy in the 
elderly however was questioned in that study (63). Some 
studies have indicated that despite the favourable prognosis 
that medullary carcinomas carry the rate of axillary node 
metastasis is still incredibly high with some studies such as 
Wong et al. reporting a 21% rate of axillary node metastasis. 
This suggests that ALND staging is essential (64).

Secretory breast carcinoma (SBC)

Accounting for less than 0.02% of all breast cancers, 
secretory breast carcinomas are incredibly rare. It is often 
reported to be a triple negative tumour, however a more 
recent study of 246 cases of secretory breast carcinoma 
has indicated that this may not be the case (65). It is often 
well differentiated and has been reported to affect younger 
individuals with mean occurrence in adults aged 40 (66). 
SBC tumours are also characterised by the presence of 
ETV6-NTRK3 gene fusion associated with translocation 
t(12:15). It is defined by WHO as a low-grade invasive 
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carcinoma with a solid, microcystic and tubular arrangement 
of cells that produce intracellular and extracellular secretory 
material (67).

Data comparing the efficacy of adjuvant treatment and 
different types of breast surgery is scant, however some 
studies have shown that clinicians tend to treat SBC in the 
same way that cases of Intra ductal carcinoma is treated. 
This is particularly in the use of BCS and hormone therapy 
(for hormone positive cases). Despite the increase in BCS 
used to treat SBC, case reports of chest wall recurrence 
after BCS may suggest that more invasive procedure with 
axillary sampling may be necessary (68). 

The use of adjuvant chemotherapy tended to be much 
lower than in IDC however this perhaps is due to a greater 
proportion of grade I SBC cases in comparison to IDC. 
Some studies have also reported of poor response of SBC 
tumours to chemotherapy (69). Herz et al. case report found 
that all stages of chemotherapy was not effective at reducing 
the size of metastatic SBC. Chemotherapy was therefore 
not recommended without objective clinical response 
and sustained symptom relief that could not be achieved 
through other palliative treatments. 

A study analysing the SEER database compared the 
overall survival and disease-free survival (DFS) between SBC 
cases treated with adjuvant radiotherapy with those who 
were not treated with radiotherapy. Although the sample 
size was too small to conduct any meaningful statistical 
analysis, there was an improved mean OS and DFS in those 
who received radiotherapy in comparison to those who 
did not (69). Adjuvant radiotherapy after BCS has been 
demonstrated to improve DFS and locoregional control 
in patients with local resection of invasive carcinoma (70).  
This suggests that SBCs can be managed in a similar 
manner to more common carcinomas of the breast.

Recently, a case of reoccurring SBC in a 14-year-old 
patient was successfully treated using pan-Trk inhibitor 
Larotrectinib with minimal toxicity. The response to 
treatment was reported to be almost immediate and 
complete (54). This was further validated by a recent 
phase 1 trial which also revealed responsiveness of NTRK 
fusion tumours, suggesting that Larotrectinib and other 
Trk inhibitors may have the potential to become the gold 
standard treatment for SBC expressing the ETV6-NTRK3 
fusion.

Neuroendocrine tumours (NETs)

NETs make up approximately 0.1% of all breast tumours 

and have been defined by WHO [2003] as tumours that 
express neuroendocrine markers such as synaptophysin 
and chromogranin in more than 50% of cells (71-73). 
NETs tend to be hormone receptor positive and HER-2 
negative (74). WHO’s current classification differentiates 
between 3 subtypes of NETs: well differentiated NE, 
poorly differentiated NE/small cell carcinoma and invasive 
breast carcinoma with neuroendocrine differentiation (75). 
The categorisation of these groups is important given that 
treatment for each subtype may differ slightly although the 
differentiation into what type of NE tumour has no impact 
on prognosis (76). 

As is the case with most breast tumours surgical resection 
is the recommended first-line (77), the extent of the 
resection however is not clear due to the rarity of cases. 
Mastectomy seemed to be the preferred surgical approach 
given that NETs have the potential to be aggressive at 
early stages of tumours, however, BCS is being used more 
frequently either with or without adjuvant therapy (77,78). 
Although BCS is recently becoming a more frequent choice, 
evidence supporting its use over mastectomies for NETs 
is lacking. Differentiating between primary and metastatic 
NETs is also incredibly important when considering which 
surgical approach. The latter is often treated by BCS as 
opposed to a mastectomy and axillary node dissection (79).

Studies regarding the impact of adjuvant radiotherapy 
on NETs is also lacking, Multiple studies have reported no 
change in survival after radiation therapy (72,80). On the 
other hand, Wei et al. in a retrospective study of 74 patients, 
reported that treatment with adjuvant radiotherapy and 
hormonal therapy may be beneficial in terms of outcome 
survival in comparison to ductal carcinoma, although 
this was not statistically significant, potentially due to the 
small sample size (81). Adjuvant radiotherapy should be 
considered as it is widely recommended for other types of 
invasive breast cancers. However, with the current small 
number of cases it is unclear whether NETs should be 
managed following guidelines of more common tumours, 
with adjuvant radiotherapy administered after BCS.

Adjuvant systemic therapy should be given after 
considering prognostic factors of the tumour, tumour 
size, histological grade and nodal metastases being the 
main factors in NETs as in other invasive carcinomas (72).  
Adjuvant chemotherapy is recommended in patients 
with high risk of relapse and adjuvant endocrine therapy 
is indicated in patients with hormone receptor positive 
tumours. Tumours with positive hormone receptors and 
high Ki67 expression may benefit from both adjuvant 
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chemotherapy and endocrine therapy given the poor 
prognostic role of proliferation index. 

Multiple studies have described the effect that 
chemotherapy has on NETs with some suggesting that 
chemotherapy regimens used for invasive NETs can be used 
as adjuvant/neo-adjuvant chemotherapy (82). Small cell 
NETs tend to be treated using the same chemo-regimen as 
small cell lung carcinomas due similarities between the two 
types in terms of clinical, histological and morphological 
features (83,84). Oberg et al. suggested administering 
different types of chemotherapy according to a modified 
therapeutic algorithm used for gastrointestinal tumours 
which depends on the Ki67 index. Patients with Ki67 less 
than 15% were given anthracycline-based therapy and 
patients with Ki67 greater than 15% were given cisplatin/
etoposide (85). However, given the lack of data on the effect 
of etoposide and platinum compounds on NETs of the 
breast some have recommended treating these tumours in 
the same manner as ductal breast carcinomas, preferentially 
using anthracyclines or Taxanes (86). However, Roininen 
et al. did not find Ki-67 to be a predictor of survival which 
suggests that altering chemotherapy based on tumour 
marker KI-67 is not the most suitable approach (87). Wei 
et al. found that the use of adjuvant chemotherapy was in 
fact not associated with a better prognosis in comparison to 
invasive ductal carcinoma. A combination of chemotherapy, 
radiotherapy and hormonal therapy also seemed to have no 
added prognostic value (80,87).

The use of adjuvant endocrine therapy is generally 
thought to improve survival in patients with hormone 
receptor positive tumours as occurs in many cases of 
NETs (81,88). However, evidence of efficacy is currently 
anecdotal, and the evaluation of further cases and clinical 
trials of NETs is necessary for the development of an 
optimal treatment strategy. 

Metaplastic breast carcinoma (MBC)

Metaplastic carcinomas accounts for approximately 1% of 
all breast carcinomas and is associated with a poor prognosis 
despite low nodal involvement and aggressive local and 
systemic therapy (89). This tumour is characterised by the 
presence of two or more cellular types, typically epithelial 
and mesenchymal components. Metaplastic carcinoma 
is categorised into different subtypes according to the 
WHO’s most recent classification. These are: (I) metaplastic 
carcinoma of no special type, (II) low-grade adenosquamous 
carcinoma, (III) fibromatosis-like carcinoma, (IV) squamous 

cell carcinoma, (V) spindle cell carcinoma, (VI) metaplastic 
carcinoma with mesenchymal differentiation, (VII) mixed 
metaplastic carcinoma, (VIII) myoepithelial carcinoma (75). 

Treatment of MBC at both early and locally advanced 
stages encompasses, surgery, radiotherapy, hormonal therapy 
and chemotherapy. Given the tumour’s rapid growth and 
large size either a simple or modified mastectomy is often 
the treatment of choice. BCS can be used depending on 
the case and with a wide surgical margin, >3 cm (90). Dave 
et al. found that BCS (followed by adjuvant radiotherapy) 
have the same survival benefits as a mastectomy (91). This 
was also supported by Pezzi et al. and Tseng and Martinez 
who found no significant difference in overall survival or 
disease-free survival between patients who had undergone 
BCS in comparison to those who had a mastectomy (92,93). 
Despite the rate of growth of tumour axillary lymph 
node metastases is low and no correlation seems to exist 
between ALN metastases and clinical outcome. This puts 
the need for ALND as a primary investigation of lymph 
node positivity into question and could perhaps be replaced 
by SLNB (94,95). Despite the seemingly more aggressive 
clinical course of MBC, studies so far have shown that the 
surgical management of MBCs can follow that of more 
common breast carcinomas.

The role of adjuvant radiotherapy is not extensively 
described in the literature. Dave et al. reported that out 
of 3 patients who did not receive adjuvant radiotherapy 
after BCS, 2 presented with local recurrence (91). Tseng 
and Martinez analysis of the Surveillance, Epidemiology 
and End Results found that adjuvant radiotherapy had an 
impact on survival regardless of surgery type, although the 
benefits of adjuvant radiotherapy is much greater following 
BCS than mastectomy (92). It is therefore, advised to 
follow up BCS with adjuvant radiotherapy to reduce the 
risk of reoccurrence. However, adjuvant radiotherapy had 
no survival benefit in patients with tumours <5 cm or <4 
metastatic ALN who are undergoing a mastectomy (90).  
Other studies have also reported that MBCs were in 
fact irresponsive to adjuvant radiotherapy (96). This 
demonstrates a need for clear guidelines for the use of 
radiotherapy tailored for MBC.

The efficacy of adjuvant/neoadjuvant chemotherapy 
remains controversial in treating MBCs. MBCs are reported 
to be resistant to chemotherapy with little reported benefit 
in comparison to other breast tumours (97). 90% of patients 
in Chen et al.’s retrospective study experienced disease 
progression despite neoadjuvant chemotherapy. Taxane-
based regimens have proven to be the most effective as 
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a neoadjuvant therapy in comparison to others although 
outcomes remain poor (98). Despite that, adjuvant 
chemotherapy seems to improve prognosis in patients 
especially with those in early-stage disease (T1 and T2). 
Cimino-Mathews et al. demonstrated that MBS treated 
with adjuvant chemotherapy had improved OS compared 
to those who did not receive it. A review of 285 cases also 
showed improved cancer specific survival in patients who 
had received adjuvant chemotherapy (99). 

MBCs are typically hormone and HER-2 receptor 
negative, with one study reporting 92.2% negativity, making 
the efficacy of targeted therapies such as Trastuzumab 
unlikely and an unsuitable treatment option (96). 

Hormonal therapy also seems to be ineffective when 
treating most MBCs as they are often hormone receptor 
negative (100). Even in cases where hormonal therapy had 
been appropriately administered, results were poor, further 
reaffirming the poorer prognosis of MBCs in comparison to 
other tumours, including triple negative IDCs (101). 

Papillary carcinoma of the breast 

Papillary carcinomas (PC) are tumours characterised by 
proliferation of malignant epithelium with fibrovascular 
stalks (102). PC can be categorized into subtypes: 
Encapsulated/intracystic PC, solid PC, intraductal PC, 
invasive PC and papillary ductal carcinoma in situ (103,104). 
PC are almost always oestrogen and progesterone receptor 
positive and HER-2 is often found to be negative (105).

Both diagnosis and clinical management of PC is 
controversial in literature despite the tumour’s rarity making 
up 0.5–1% of all breast carcinomas (103). Clear diagnostic 
guidelines are required particularly if it indicates different 
treatments. Encapsulated or Solid PCs, if reported as an 
invasive tumour, could require systemic adjuvant therapy (106).

Treatment of PC varied in the literature from surgery 
alone to trimodal therapy encompassing surgery, adjuvant 
radiotherapy and chemotherapy (107). Unfortunately, 
studies comparing different treatment modalities and their 
outcomes is lacking.

In a retrospective SEER report, invasive PC were found 
to be mainly treated by breast-conserving surgery over other 
surgical methods, as it is associated with a more favourable 
prognosis in comparison to IDCs in terms of disease-free 
survival. The study found that invasive papillary tumours were 
typically smaller in size, lower grade and had reduced lymph 
node involvement which explains the reason BCS was the 
preferred option (108). The excellent prognosis also suggests 

that ALND may not be necessary rather SNB should be 
first line. These observations were also reported in previous 
studies (108,109). In a series of 40 cases of three subtypes of 
PC (Papillary in situ, Invasive PC, Papillary DICS), Solorzano 
et al. found that prognosis did not differ between the three 
subtypes nor by the type of surgery (Mastectomy or segmental 
mastectomy) or administration of radiation therapy (110). 
Fayanju et al. in a series of 45 patients found that no patient 
with pure Intracystic PC had failed BCS suggesting that there 
is no need for mastectomy in such patients.

Regarding the use of adjuvant radiotherapy and/or 
endocrine therapy, Fayanju et al. concluded that they 
should be considered in patients with pure intracystic PC 
who are under the age of 50 years although there is no 
clear evidence for its use specifically in PC tumours (111). 
Mogal et al. analysed the SEER database and concluded 
that there is in fact improved survival for patients receiving 
adjuvant radiotherapy following BCS in intracystic PC (112). 
Axillary node and distant metastases have been reported 
(in intracystic and solid PC) which may indicate the use 
of systemic adjuvant therapy; however, incidence of such 
events is extremely rare that such treatment would not be 
warranted (112,113). Hormonal therapy may be required in 
cases where PC is recurrent (114,115).

A randomized control trial is necessary to assess the 
impact of adjuvant radiation and endocrine therapies 
on prognosis of PCs to determine its optimal treatment 
regimen.

Pleomorphic variant of lobular carcinoma (PLC) 

PLC, also known as polymorphous carcinoma, is a rare variant 
of ILC that accounts for less than 1% of all breast carcinomas 
and less than 5% of lobular carcinomas (2,116). PLCs are 
characterised by proliferation of pleomorphic and giant 
tumour cells making up >50% of tumour cells (116). They are 
often ER, PR negative, HER-2 positive and have a higher Ki67 
index in comparison with typical ILC, immunohistochemical 
staining for E-cadherin can aid diagnosis of PLC (116). PLCs 
are often reported to be aggressive although Nguyen et al. 
reported not all PLCs carry a poor prognosis which is in fact 
associated with higher mitotic rate, larger tumour size and the 
presence of spindle cell metaplastic component (117).

Studies exploring outcomes of different treatments on 
PLCs are scarce therefore patients are often treated similarly 
to patients with high-grade tumours (118). Given its 
potentially poor prognosis, some authors have suggested that 
PLCs should be treated more aggressively than ILC (119).  
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Use of adjuvant chemotherapy may be indicated due to 
reports of distant metastases in patients with PLC (same 
reference as sentence before it).

Targeted therapy using trastuzumab, may be suitable in 
some patients with PLC given that the tumour expresses 
HER-2 (120). Mahtani and Vogel reported good response 
to trastuzumab in 4 patients (121), although this was not 
found to be the case by others (122).

Primary squamous cell carcinoma (PSCC)

PSCC is a rare tumour of the breast that accounts for up 
to 0.2% of all invasive breast carcinoma (123,124). PSCC 
tumours are characterised by malignant squamous cells that 
make up more than 90% of the tumour. They are often 
hormone receptor and HER-2 negative and are described 
as an aggressive type of metaplastic carcinoma of the breast 
associated with poor prognosis (124-126). 

The poor prognosis and invasiveness associated with 
PSCC often indicated mastectomy as opposed to BCS in 
many cases, with studies reporting favourably on the use 
of mastectomy over BCS. Furthermore, PSCC are often 
larger in size and this may explain the lower rate of BCS use 
than in other tumour types (127). Despite that, Zhang et al. 
reported that none of the five patients who had undergone 
BCS had local regional recurrences. They also suggested 
that lumpectomies in elderly patients with co-morbidities is 
a suitable and safe option (128).

The efficacy of adjuvant radiotherapy is somewhat 
controversial in the literature. Although it may seem 
necessary to treat patients with adjuvant radiotherapy given 
the aggressive nature of the tumour, some studies have 
reported locoregional relapse occurring within irradiated 
areas indicating that PSCC may be radioresistant (125). 
Other studies have found that adjuvant radiotherapy 
following BCS simply provided no significant benefit on OS 
in patients with PSCC, deviating away from the standard 
management of more common breast tumours although 
that may be due to the small sample size (129). However, 
Wu et al. found that adjuvant radiotherapy had a significant 
association with improved overall survival in patients with 
PSCC particularly Stage II tumour and PN0 (130). 

Regarding the efficacy of chemotherapy, studies have 
reported limited response of PSCCs to some chemotherapy 
regimens (125). Hennessy et al. found that none of five 
patients treated with neoadjuvant chemotherapy responded 
to treatment, this trend was also reported by Zhang  
et al. and others (128,129). However, two of three patients 

treated with platinum-based chemotherapy in an adjuvant 
setting were found to be relapse free (125). A case report 
of a patient with PSCC treated with neoadjuvant cisplatin/
fluorouracil found that there was no residual PSCC or 
ALN metastases (131). Another study reported good 
response in 4 patients who receive cisplatin-based adjuvant 
chemotherapy regimens (129). This suggests that platinum-
based regimens may be more suitable and have some effect 
in treating PSCC. 

Given the fact that most PSCC are hormone receptor 
and HER-2 negative, hormone therapy is unlikely to be 
effective (124). Some authors recommended the use of 
endocrine therapy in hormone receptor positive PSCC, 
with Zhu and Chen finding a significantly improved overall 
survival in patients who received hormonal therapy (127). 
Despite hormone and HER-2 negativity in PSCC tumours, 
studies have reported overexpression of EGFR (132,133). 
This can be exploited by using anti-EGFR agents which 
according to some studies, if coupled with cisplatin-based 
therapy could radiosensitise squamous carcinoma cells 
(134,135). These findings have not been replicated in 
squamous carcinoma of the breast, however. Thus, further 
research is required. 

Conclusions

There are many different types of rare epithelial breast 
cancers each with its unique histopathology and clinical 
course. The rarity of such cancers makes it difficult to reach 
adequate conclusions about their optimal management. 
Some studies indicate that some rare epithelial tumours 
would benefit from standard treatment of more common 
breast carcinomas, with BCS followed by adjuvant 
radiotherapy and SLNB. Other types are also managed 
by surgery although necessity of adjuvant radiotherapy 
and even SLNB are questioned. More cases of such 
rare epithelial breast carcinomas are required alongside 
randomised control trials to identify optimal therapy for 
these cancer types. 
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