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Introduction

Inflammatory breast cancer (IBC) is one of the rarest 
phenotypes and comprises between 1–5% of all newly 
diagnosed breast cancers (1,2). It tends to affect younger 
women with a median age at diagnosis of 52 years as 

reported in a UK retrospective multi-institutional study; 

this contrasts with an average age of 57 years in a US  

study (3). Various classification systems have been used 

to define inflammatory breast cancer following the first 

detailed description by Haagensen in 1956 (4). The criteria 
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for a diagnosis of IBC outlined by Haagensen form the basis 
of the definition of IBC by the American Joint Committee 
on Cancer (AJCC). IBC is considered a “clinico-pathological 
entity characterised by diffuse erythema and oedema of 
the breast, often without an underlying palpable mass”. 
The associated oedema results in an enlarged breast and a 
characteristic clinical feature is widespread peau d’orange 
(5,6). The International Guidelines and AJCC guidelines 
7th edition and 8th edition state that both erythema and 
oedema should be present and occupy at least one-third of 
the skin of the breast. IBC is classified as T4d in the TNM 
classification and the diagnosis of IBC is based primarily 
on its clinical features. According to the 2012 WHO 
classification a diagnosis of IBC requires typical clinical 
and/or specific histological features (7). This classification 
also requires that the characteristic changes of the skin be 
of rapid onset (less than 6 months) (8). Radiologically, other 
than marked skin thickening, the most common feature is 
an absence of a well-defined breast mass on imaging and any 
visualised disease is frequently involving more than one area 
of disease in the breast. A minority of IBC patients have 
a localised mass or more than one area of cancer close to 
each other. Advances in imaging techniques including high 
frequency ultrasonography, magnetic resonance imaging 
(MRI) and positron emission tomography/computed 
tomography (PET/CT) have improved the consistency of 
diagnosis and staging of IBC (9,10). Such imaging allows 
mapping of invasive disease and MRI is considered the 
most accurate way of assessing IBC at diagnosis and also 
in monitoring response to treatment, which helps to guide 
subsequent surgery (11,12).  

Inflammatory breast cancer does not have a specific 
histological appearance and in particular there are no 
classical features on microscopy of an inflammatory process. 
One of the pathological hallmarks of IBC is the presence 
of tumour emboli in lympho-vascular spaces; these are 
composed of clumps of tumour cells within vascular or 
more commonly lymphatic spaces in the dermis, but the 
presence of these is neither necessary nor sufficient for a 
diagnosis of IBC (13). It has been suggested that punch 
biopsy of the skin should be a standard investigation in 
suspected IBC and that tumour in dermal lympho-vascular 
spaces should be a requirement for diagnosing IBC but 
dermal lymphatic invasion although helpful in establishing 
the diagnosis is not seen in approximately 30% of  
cases (14). In most cases the cancer is classified histologically 
as being of no special type and usually IBC is usually grade 
3 and consists of cancer cells that are pleomorphic with high 

nuclear grade (15). Invasive lobular cancers represent only 
between 4.5–5% of IBCs (16). IBC has higher proportion 
of HER2 receptor over-expression than seen in non-
inflammatory cancers or other locally advanced cancers (17). 
Given the high rate of HER2 positivity in IBC anti HER2 
directed treatments have been shown to be very effective 
in HER2 positive IBC. In the NOAH trial of neoadjuvant 
trastuzumab combined with chemotherapy, HER2 positive 
IBC cancers had a pathological complete response (PCR) 
rate of 54.8% (18). A similar PCR rate of 45.8% in IBC 
was reported in the NeoSphere trial with the addition of 
pertuzumab to trastuzumab and chemotherapy. This was 
much higher that the PCR rate of 29% of patients with IBC 
in this study who received only trastuzumab together with 
docetaxel neoadjuvant chemotherapy (NAC) (19). Patients 
only received 12 weeks of treatment in the NeoSphere trial 
so it may be that the longer duration of chemotherapy and 
trastuzumab in the NOAH study explains the difference in 
PCR rates between these two studies. 

Epidermal growth factor receptor (EGFR) expression 
has been observed in 30% of IBC and has been associated 
with worse prognosis and an increased risk of IBC  
recurrence (20). IBC is also known to have high rates 
of endothelial cell proliferation and vascular density in 
comparison to other types of breast cancer which suggests 
there could be potential role for anti-angiogenic therapies. 
Cristofanili et al. reported the results of a multi-centre 
phase 2 study evaluating lapatinib and pazopanib in patients 
with relapsed HER2 positive IBC (21). The combination 
of these agents, although associated with greater toxicity 
produced a higher overall response rate but no increase in 
progression free survival compared to lapatinib alone. This 
raises the possibility of incorporating new anti-angiogenic 
therapies in to future chemotherapy regimens in IBC. 

About 85% of patients with inflammatory breast cancer 
at the time of diagnosis have metastases to regional lymph 
nodes, and almost 30% have distant metastases (6). The 
average overall 5-year survival for patients with IBC is less 
than 55% (22).

IBC has been historically treated by mastectomy followed 
by chest wall radiotherapy often with skin bolus yet despite 
maximal surgery and radiation many women still have a 
poor prognosis. The addition of NAC has improved overall 
survival (OS) rates. Currently, the ESMO and international 
panel recommendation is to perform total mastectomy and 
axillary dissection regardless of any response to neoadjuvant 
treatment (8,23). Recently, UK guidelines (The UK IBC 
working group, 2016) (24) suggest that in IBC patients 
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who respond well to primary systemic chemotherapy 
breast conserving treatment (BCT) consisting of breast 
conserving surgery (BCS) and whole breast radiotherapy 
can be performed. More effective NAC has resulted in 
improved tumour response rates and with the use of MRI 
to accurately evaluate response of treatment, it is not 
surprising that BCS is now considered a viable option for 
selected patients with IBC. Bonev et al. reported seven IBC 
patients who underwent BCS and compared them with 24 
patients with IBC who underwent mastectomy. They found 
no significant difference between the two groups in the 
OS rate after 60 months follow up (25). In a large SEER 
study of 3,374 patients with inflammatory breast cancer 
there was no significant difference in OS and breast cancer 
specific survival in patients treated with BCT (150 patients) 
compared to the mastectomy group (26).

Results and discussion

In the EBU patients with IBC are managed initially by 
neoadjuvant systemic therapy. It is our routine to clip 
tumour masses if single or localised to one area of the breast 
and also to clip the lowest involved node after proving 
nodal involvement by core biopsy or fine needle aspiration 
(FNA). We feel it is important not to prejudge which 
patients might be suitable for BCS at diagnosis as response 
depends more on cancer phenotype than cancer extent. 
Depending on the patient’s age, general health and tumour 
characteristics neoadjuvant treatment can be either NAC or 
neoadjuvant endocrine therapy—used in postmenopausal 
women often with other co morbidities whose cancers are 
ER rich (Allred scores 7 or 8). For many years in Edinburgh 
there has been the view that in a carefully selected subgroup 
of patients with localised IBC who get an excellent response 
to neoadjuvant treatment characterised by disappearance of 
all erythema and oedema that BCT can be offered (27). We 
screened our prospectively collected database and identified 
35 patients between 1999 and 2013 who were diagnosed 
with IBC and who were treated with BCT after neoadjuvant 
therapy. This group of patients had localised tumour either 
as single mass or 2 or more masses close to each other and 
were treated initially with NAC or neoadjuvant endocrine 
therapy and subsequently had BCS and adjuvant whole 
breast radiotherapy. Patients were monitored during 
their neoadjuvant therapy with regular ultrasound plus 
mammography +/− MRI and all women were discussed at 
a multidisciplinary meeting prior to surgery. If the clinical 

symptoms (erythema, peau d’orange) of the IBC had 
resolved and response was evident on imaging and there 
was a localised mass or masses that the surgeon thought 
could be excised and that excision would leave a reasonable 
cosmetic result then BCT was offered to the patient. The 
BCS performed consisted of a wide local excision of any 
residual mass or needle localisation wide excision of any 
clips and was usually combined with axillary surgery. Radial 
margins on the wide excision had to be clear of tumour by 
1mm or more or re excision was advised. 

Axillary lymph node dissection (ALND) was performed 
in 20 patients. Sentinel lymph node biopsy (SLNB) 
including removal of any clipped node was performed in 14 
patients and one patient was treated with axillary radiation 
without any axillary surgery. Four patients in the SLNB 
group had completion ALND. Our SLNB identification 
rate was 100%. We routinely used a dual technique with 
blue dye and radioisotope and have always taken 3 or more 
nodes. Adjuvant whole breast irradiation followed BCT in 
all the patients.

We analyzed our data and we calculated the loco-
regional recurrence (LRR)-free survival rates and these gave 
an 87.5% 5-year LRR-free survival and actuarial 5-year 
survival rate of 70.3% with a median follow up of the cohort 
being 80 months. It is worth noting that the OS in the 
whole IBC patients group treated in the EBU was 61.9%. 
This is better than that usually reported and shows how 
with modern neoadjuvant therapies and carefully performed 
surgery and radiation patients with IBC can now expect 
long term survival.

Over 60% of our patients’ cancers in the Edinburgh 
series treated by BCT were strongly ER positive and as 
discussed above in Edinburgh we have pioneered the use of 
neoadjuvant endocrine therapy as well as NAC. Reponses to 
neoadjuvant endocrine therapy were as impressive as those 
seen with NAC suggesting that this is an option for older 
women with ER rich cancers. A meta-analysis of NAC and 
neoadjuvant endocrine therapy in breast cancer reported 
similar rates of response but higher rates of BCS with 
endocrine therapy (28). This is because of the histological 
pattern of response seen with neoadjuvant endocrine 
therapy where central scarring with tumour implosion is 
seen in almost two thirds of cancers treated by neoadjuvant 
endocrine therapy but this pattern is rarely seen with  
NAC (29) .  This  resu l t s  in  the  cancer  shr inking 
concentrically rather than breaking up, a pattern more 
common with chemotherapy. This concentric shrinkage 
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makes the cancer easier to remove and get clear margins 
when performing BCS after neoadjuvant endocrine therapy. 
At a median follow-up of over 8 years’ excellent rates 
of local and systemic control were seen in the patients 
having BCT and fully justified our use of both neoadjuvant 
endocrine therapy and BCT. All but one of the patients 
with local recurrence had metastatic disease at the same 
time or within a few months of the local recurrence being 
diagnosed. This indicates that the biology of the disease 
determines recurrence much more that the surgery 
performed. The other patient with a recurrence was found 
to be a BRCA1 gene carrier and the recurrence was a second 
cancer and after further surgery remains well. 

Our data and those from other studies (26) indicate that 
it is no longer mandatory to state that inflammatory cancer 
is an absolute contraindication to BCT. Likewise, after 
neoadjuvant endocrine or chemotherapy SLNB is not in 
our view absolutely contra indicated. The art of medicine is 
selecting the appropriate patients for the most appropriate 
treatments. We are not surprised that others have struggled 
to find sentinel nodes after NAC in IBC. We would only 
consider performing SLNB in selected patients with 
either no evidence of node involvement at diagnosis or an 
excellent response in involved nodes. It needs to be stressed 
that the majority of patients with IBC are not suitable for 
BCT or for SLNB following neoadjuvant systemic therapy, 
but for those who do respond well then it is our view that 
BCS and SLNB followed by whole breast radiotherapy 
should be considered as it does not appear to result in 
a worse outcome. Breast cancer treatment continues to 
evolve. It is important that as we do for systemic therapy 
that we individualise local treatment. The concern that 
doing less might lead to a greater local recurrence rate and 
a worse survival has been proven to be incorrect. A better 
understanding of individual cancer phenotypes has resulted 
in better directed systemic therapy with higher rates of PCR 
to neoadjuvant treatment. This raises the possibility that for 
those women with such a response we can de-escalate local 
treatments. This report represents a step in that direction. 

So, what for the future? A further collection of 
multicenter data is required from women with IBC who 
have one or more localised breast masses who achieve a 
good response to systemic therapy with disappearance 
of erythema and oedema who are treated by BCT to 
confirm our finding that this approach is safe. Then in the 
knowledge every unit will be able to offer selected patients 
with IBC the option of breast preservation having proven 
that it is a safe option. 
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