Surgical management of multiple ipsilateral breast cancers 
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Introduction

The management of breast cancer is increasingly complex with a focus on personalization of both loco-regional and systemic treatments for optimum care. The Kyoto Breast Cancer Consensus Conference (KBCCC2018) identified treatments for multiple ipsilateral breast cancers as a key area where the extent of loco-regional therapy can potentially be reduced based on accurate pre-operative evaluation and surgical planning. Longer term follow up of randomized controlled clinical trials have confirmed the equivalence of survival outcomes for unifocal breast tumours treated with breast conserving therapy (lumpectomy and whole breast irradiation) compared to either radical or modified radical mastectomy1-5. Despite forays into management of multiple ipsilateral breast cancers (MIBC) with breast conserving surgery (BCS), there are no trials that have specifically addressed the safety and efficacy of these lesser surgical approaches for MIBC. Within contemporary routine surgical practice in the United Kingdom, mastectomy is undertaken for almost 40% of unifocal early stage breast cancers and between 80% and 90% of multifocal tumours. There are perceived higher rates of ipsilateral breast tumour recurrence (IBTR) and poorer cosmesis when BCS is attempted for MIBC and this has prompted a recommendation for mastectomy in the majority of patients with more than one tumour focus, whether these are located in the same or different quadrants6. 
Definition of multiple ipsilateral breast cancers

More sensitive imaging modalities such as magnetic resonance imaging (MRI), contrast enhanced mammography and spectral mammography have increased detection of additional tumour foci that previously were clinically occult. It is important to define the terms multifocal and multicentric cancers and van la Parra and colleagues provide a useful and pragmatic definition7. Thus multifocal tumours are present in the same quadrant of the breast and separated by distances varying from 5 -20mm. This would exclude those cancers where the index lesion is surrounded in the immediate vicinity (<5mm) by very small satellite lesions. Multicentric cancers occur in different quadrants of the breast but would include separate foci of tumour separated by distances of 40 – 50mm in a large breast. There is much variation in the reported frequency of multifocal and multicentric tumours resulting from differences in definition and methods of pathological sampling (Figure 1). 

Incidence of multiple ipsilateral breast cancers

 The incidence of MIBC has increased over the past decade amongst women diagnosed with early stage breast cancer with 20% of cases estimated to harbor a second malignant ipsilateral lesion. This translates into approximately 8 – 10,000 cases of MIBC per annum in the United Kingdom with many of these diagnosed incidentally at the time of pre-operative breast MRI examination (which also detects contralateral disease in 3 – 4% of patients). The increased incidence of MIBC over the past decade is likely attributable to increased sensitivity of breast imaging over time. There is historical data from meticulous examination of mastectomy specimens revealing the existence of tumour foci more than 2cm from the index lesion in approximately 40% of patients (121 out of 282)8. Interestingly, the survival equivalence of BCS and mastectomy suggest that these additional tumour foci are not clinically significant when appropriate adjuvant therapies are administered. 

Management of multiple ipsilateral breast cancers

The pre-operative detection of multifocal and multicentric breast cancers has traditionally been managed with mastectomy for reasons cited above, but advances in diagnostic procedures and surgical techniques have encouraged more widespread utilization of BCS approaches. Thus additional foci of enhancement detected on MRI are often relatively small and may lie in the same quadrant and not too distant from the main index lesion. Methods for localization of non-palpable breast lesions has improved greatly in the era of breast cancer screening programmes and multidisciplinary team working has facilitated planning of operative procedures between surgeons, radiologists and pathologists. Furthermore, newer techniques of oncoplastic BCS have advanced the limits of breast conservation and permitted adaptive surgical treatment approaches that permit larger percentage breast volume excision whilst maintaining acceptable cosmetic outcomes (with or without contralateral breast adjustment). 

Improvements in systemic therapies and radiotherapy techniques in recent years have relevance to management of MIBC with BCS. Targeted systemic therapies are now available and those patients most likely to respond to a particular agent can be selected for treatment. Similarly, use of CT planning in conjunction with marking the tumour bed following surgical excision had led to more accurate dosimetry for radiotherapy. The collective effect of these changes has been a dramatic reduction in rates of IBTR (approximately 0.5% per annum) for unilateral breast cancer managed with breast conservation therapy10. There is emerging evidence that treatment of selected cases of MIBC with BCS, radiotherapy and adjuvant systemic treatment is safe and associated with low rates of IBTR. 

A systematic review of the surgical treatment of MIBC with either BCS or mastectomy evaluated 24 eligible studies involving approximately 4000 patients10. A notable finding was inadequate definition of multifocal and multicentric cancers and lack of any evidence relating to randomized controlled trials or prospective cohort studies. Most studies included in this systematic review were underpowered with small numbers of patients and relatively short follow up. Moreover, the majority employed standard BCS techniques (rather than oncoplastic surgery) with limited application of modern adjuvant treatments. This precluded any formal meta-analysis and pronouncement on clinical outcomes (IBTR), aesthetic results and patient satisfaction. Rates of IBTR in this systematic review ranged from 3 – 23% with a median follow up of 60 months [IQR 56 – 81]. Rates of IBTR were not related to type of surgery with equivalent outcomes for mastectomy and BCS (relative risk 0.96; 95% CI 0.65 – 1.40). However, there was much confounding and selection bias in studies of BCS with selection of small multifocal cancers amenable to standard BCS10. 

Staging 

Within the TNM staging system, ‘T’ refers to tumour size and conventionally it is the size of the largest individual tumour focus that determines the T-category for multifocal and multicentric cancers11. However, it is pertinent to ask what the diagnostic and prognostic relevance is of multifocality and does cumulative tumour volume determine the likelihood of lymph node involvement (which is correlated with tumour size for unifocal lesions12. A retrospective study of more than 5000 breast cancer patients employed matched pair analysis to compare outcomes for unifocal (n=288) and MIBC (n=288)13. Patients were matched for tumour size, grade and oestrogen receptor status and the mean breast cancer survival time for unifocal cancers was slightly higher (222 months) than for multifocal or multicentric cancers (221.6 months versus 203 months respectively; p<0.001). Furthermore, rates of both local recurrence (p<0.001) and distant metastases (p<0.003) were increased for MIBC patients with the conclusion that multifocality and multicentricity were significant predictors for reduced overall survival (p=0.016), local relapse (p=0.081) and distant metastases (p=0.038). Thus the number of tumour foci appears to be an independent prognostic factor and TNM staging for multifocal and multicentric tumours should be re-evaluated in terms of the T-category. 

Impact of type of surgery 
Several non-randomised studies have investigated the impact of MIBC on recurrence and breast cancer-specific survival in relation to type of surgery (BCS versus mastectomy). Neri and colleagues found that MIBC were associated with significantly shorter breast cancer-specific survival compared to unifocal cancers (154 months versus 204 months; p<0.001) with an increased chance of nodal metastases, negative hormone receptor status and higher proliferative indices14. These effects were similar for MIBC patients undergoing either BCS or mastectomy with no difference in rates of local or distant recurrence according to type of surgery.  However, this is an observational study and the shorter breast cancer-specific survival in MIBC patients might be consequent to selection bias or unknown confounders. A further study of more than 900 patients examined outcomes for multifocal (n=673) and multicentric (n=233) breast cancers treated with either mastectomy or BCS with similar 5 year rates of local control reported for multifocal (98%), multicentric (96%) and unifocal (98%) tumours (p=0.44). The authors concluded there was no independent impact of multifocal or multicentric tumours on local recurrence and BCS is a safe surgical option15. Similar conclusions on the safety of BCS for MIBC were reached from a retrospective study by Gentilini and colleagues at the European Institute of Oncology in Milan who reported a 5 year cumulative incidence of local relapse of 5.1% amongst multifocal (n=42) and multicentric (n=55) managed with BCS rather than mastectomy. Although MIBC was not a predictor of recurrence, multivariate analysis found higher rates of recurrence for HER2 positive and hormone receptor negative tumours16. 

There is therefore an emerging theme declaring that BCS is safe for MIBC in selected patients with low rates of IBTR and acceptable cosmesis. This impression is further reinforced by a study comparing the outcomes for multifocal and multicentric cancers with unifocal cancers (stage I – II) following either mastectomy or BCS17. Binary logistic regression analysis was used for prognostic evaluation with matched analysis of patients and cumulative incidence curves. At a median follow up of 7.9 years, cumulative 10 years local recurrence rates were similar for MIBC and unifocal cancers undergoing both BCS and mastectomy (TABLE 1). Thus multifocality and multicentricity were not significant risk factors for local relapse nor impaired survival (matched analysis of MIBC versus unifocal cancers (p=0.60)). BCS for multifocal or multicentric cancers was confined to patients without an extensive ductal carcinoma in situ component and smaller invasive tumour foci (≤1cm). 

Oncoplastic breast surgery and multiple ipsilateral breast cancers

Oncoplastic procedures permit wide resection of tissue with tumour-free margins and provide adequate rates of local control of disease, good cosmetic outcomes and improve quality of life. Thus mean tumour size is higher for oncoplastic than standard BCS (2.7cm versus 1.2cm), margin positivity rates are lower (12% versus 21%; p<0.001) and fewer re-excisions are performed (4% versus 14.6%)18,19. There is now consensus amongst surgeons on the definition of a negative surgical resection margin for BCS with minimal margins of clearance of either ‘no tumour at ink’20 or 1mm (ABS).  These more relaxed margin mandates may facilitate excision of multiple ipsilateral cancers with clear surgical margins using adaptive surgical approaches for partial breast reconstruction. The latter involve either simple tissue mobilization (level I) or local flap/therapeutic mammoplasty (level II)21. Volume displacement techniques rearrange the remaining breast tissue through glandular advancement and re-distribution of the breast parenchyma. By contrast, volume replacement techniques import additional tissue in the form of a flap and compensate for loss of volume from surgical excision22. In particular, these replacement techniques maintain the original breast size without the need for any contralateral breast reduction. 

Surgical techniques 

Two separate lumpectomies (wide local excisions) can be considered for patients with relatively large breasts and multicentric tumours in diametrically opposed parts of the breast (Figure 2). Incisions can be made either directly overlying the tumours or preferably periareolar although care must be taken to ensure viability of the nipple-areola complex when a significant proportion of the circumference is incised. When two or more tumours are located in the zone of excision for a standard therapeutic reduction mammoplasty, it may be feasible to incorporate these into a single surgical excision specimen and ensure adequate margins of clearance (Figure 3).  Therapeutic mammoplasty entails extensive glandular mobilization and displacement with reduction of both breast parenchyma and skin. A contralateral symmetrizing procedure is usually required that can be undertaken at the same time or as a sequential procedure (after radiotherapy to the ipsilateral breast is complete). Use of extended or secondary pedicles can be employed for excision of tumours outside the usual zone of extirpation. 

A randomized controlled trial for multiple ipsilateral breast cancers

A systematic review of 11 prospective observational or comparative studies of oncoplastic BCS for patients operated upon between 2000 and 2011 found that tumour free resection margins were achieved in 78 – 93% of cases with local recurrence rates of 0 – 7% and good cosmetic results in 84 – 89% of patients23. Nonetheless, all studies were characterized by lack of robust design with methodological shortcomings and results that were not generalizable to a wider patient population. There is therefore a need for randomized controlled trials and multicentre prospective longitudinal studies to evaluate oncoplastic breast surgery and in particular its role in management of MIBC24.

The MIAMI trial is a multicentre randomized trial evaluating the safety and efficacy of therapeutic mammoplasty for MIBC compared to the standard of mastectomy (with or without immediate or delayed breast reconstruction)25. Women aged ≥40 years with a minimum of 2 separate invasive tumours (largest 5cm) will be eligible for enrolment with intraoperative placement of metallic clips at the time surgery. Patients with multifocal tumours will have one disease site lumpectomy whilst those with multiple tumours will have distant site lumpectomies. An important aspect of MIAMI is the impact of an additional radiotherapy boost to the breast. Results of the EORTC trial demonstrated benefits of a boost dose for local control of unifocal cancers but adverse effects of a boost include increased rates of severe fibrosis (from 1.6% to 4.4%)26. Some patients in MIAMI will potentially receive up to 2 tumour bed boosts with separate radiation fields whilst others will get an extended boost.

The biological relevance of multifocality and multicentricity is uncertain with evidence for genomic inter-lesion heterogeneity despite similar histopathological features27. Patients with pathologically homogeneous tumours in terms of type and grade may have differing molecular phenotypes with some foci conferring a worse prognosis and shorter survival time (p=0.016)28. There are therapeutic implications for inter-tumoural heterogeneity with more intensive adjuvant treatments being indicated for more genetically aggressive tumour foci. Genomic profiling of separate tumour foci will be undertaken within the MIAMI trial with this deeper molecular characterization will permit optimum management with targeted systemic therapies. 

Conclusion

An increased incidence of MIBC is attributable to widespread usage of MRI and introduction of breast cancer screening programmes. Despite limitations of published studies to date on multifocal and multicentric cancers treated with BCS, rates of local recurrence are low and there is no clear evidence for any survival detriment. This has permitted an element of surgical equipoise and prompted the first randomized controlled trial of oncoplastic surgery for MIBC. Surgery must achieve negative resection margins for each tumour with acceptable cosmetic results. Careful evaluation of ‘double boosts’ is essential with documentation of acute and chronic radiotherapy effects. Successful BCS for MIBC is dependent upon detailed pre-operative radiological assessment, accurate localization of impalpable lesions and multidisciplinary team discussion. 
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