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Abstract

Introduction
Evidence based guidelines for the optimal management of breast cancer locoregional recurrence (LRR) are limited, with potential for variation in clinical practice. This national practice questionnaire (NPQ) was designed to establish the current practice of UK breast multidisciplinary teams (MDTs) regarding LRR management. 

Methods
UK breast units were invited to take part in the MARECA study MDT NPQ. Scenario-based questions were used to elicit preference in pre-operative staging investigations, surgical management, and adjuvant therapy.

Results
822 MDT members across 42 breast units (out of 144; 29%) participated in the NPQ (February-August 2021). Most units (95%) routinely performed staging CT scan, but bone scan was selectively performed (31%).

For patients previously treated with breast conserving surgery (BCS) and radiotherapy, few units (7%) always/usually offered repeat BCS. However, in the absence of radiotherapy, most units (90%) always/usually offered repeat BCS. For patients presenting with isolated local recurrence following previous BCS and SLNB (sentinel lymph node biopsy), most units (95%) advocated repeat SLNB. Where SLNs could not be identified, 86% proceeded to a four-node axillary sampling procedure. 

For ER+HER2- node negative local recurrence, 10% of units always/usually offered chemotherapy. For ER+HER2- node positive local recurrence, this recommendation increased to 64%. For triple negative breast cancer local recurrence, 90% of units always/usually offered chemotherapy.

Conclusion
This survey has highlighted where consistencies and variations exist in the multidisciplinary management of breast cancer LRR. However, further research is required to determine how these management patterns influence patient outcomes, which will further refine optimal treatment pathways.
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1. Introduction
Breast cancer is newly diagnosed in 55000 women annually in the UK[1] with 5-year survival rates of 86.6%[2]. Whilst survival rates are favourable and continue to improve, locoregional recurrence (LRR) remains a concern for patients diagnosed with breast cancer. Breast cancer LRR is defined as breast cancer recurrence within the conserved breast, the ipsilateral skin or chest wall following mastectomy, or in the ipsilateral regional lymph nodes (axilla, supra- or infra-clavicular, or internal mammary nodes).

Currently, there is a lack of high-quality data and clinical guidance for the optimal management of breast cancer LRR. Recent studies from the Netherlands and UK have shown that 5 year LRR rates have fallen to under 5%[3, 4]. However, recurrences can occur at any time after the original cancer treatment, and a German registry-based study reported a 10 year cumulative LRR incidence of 8%[5]. In the UK, the National Cancer Registration and Analysis Service (NCRAS) and the National Cancer Intelligence Network (NCIN) reported a pilot project for patients diagnosed with recurrent and metastatic breast cancer across 15 breast units over a 6 months period in 2011. They identified 137 patients with LRR only, and 114 patients with both LRR and distant recurrences[6]. However, there was a lack of available data on treatment received by patients with LRR or evaluation of variation in patient management between the participating units. 

The American National Comprehensive Cancer Network (NCCN) clinical practice guidelines in oncology[7] advocate a multidisciplinary team (MDT) approach to managing these patients. However, reflecting the relative lack of research, the guideline acknowledges areas of uncertainties in optimal management and highlights the importance of individualising treatment strategies. For instance, studies from Italy, Japan, and Netherlands show that in selected patients with LRR, repeat BCS achieves equivalent oncological outcome to patients receiving mastectomy for LRR[8-10]. These studies differ to the NCCN guideline which does not advocate repeat BCS.
 
LRR remains a heterogeneous condition with variable locoregional and systemic treatment options based on clinical presentation, tumour biology, previous treatment received, patient’s wishes and unit practice. There is a lack of studies that evaluate the impact of adherence to the NCCN guidelines on the treatment outcome of patients diagnosed with LRR. Optimising the management of patient with LRR was highlighted as one of the research priorities by the Association of Breast Surgery Gap Analysis[11]. In particular, the current knowledge gaps relate to pattern of disease presentation, association with metastatic disease, patient management strategies, and patient prognosis. For instance, patients with LRR who initially received breast conserving surgery (BCS) with radiotherapy were reported to have better prognosis than those patients who initially received mastectomy[12]. LRR after BCS is thought to be due to the growth of previously undetected microscopic tumour foci, which may present on screening mammograms and may therefore be detected early with better subsequent prognosis. However, an adequately powered study is required to further examine the prognostic effect of initial breast cancer surgery on patients diagnosed with LRR. Furthermore, patients diagnosed with LRR may have higher risk of distant metastases and death. This is reflected by a number of single centre studies reporting a poorer 5 year disease free survival (DFS) rate of 48-67%, and overall survival (OS) rate of 61-82%[13]. The CALOR trial recruited patients diagnosed with isolated LRR and reported a similar 5 year DFS of 69% with chemotherapy vs. 57% without chemotherapy[14]. Therefore, there is a clinical need to determine prognostic factors in patients diagnosed with LRR in order to aid treatment tailoring and improve subsequent treatment outcome.

The MARECA (national study of management of breast cancer locoregional recurrence and oncological outcomes) study national practice questionnaire (NPQ) aimed to establish current practice of UK breast MDTs regarding management of LRR, through standardised theoretical patient vignettes. It forms the first phase of the MARECA study; a prospective, observational multicentre longitudinal cohort study examining the management and outcomes of UK breast cancer patients diagnosed with LRR +/- distant metastasis. 


2. Methods
UK breast units were invited to participate in the MARECA study by email and to take part in the MDT NPQ.  As with previous UK NPQs[15, 16], MDTs were invited to complete the questionnaire between February 2021and August 2021 via national professional and research organisations. These included the Association of Breast Surgery, iBRA-NET, the Mammary Fold (national breast trainees association), Breast Cancer Trainees Research Collaborative Group, and the Association of Breast Clinicians. Further reminder invitations were sent via these organisations during the stated 6 month period to optimise response rates. No information was collected on units that did not take part.

Members of the MARECA steering committee developed the NPQ, which was piloted in two centres and iteratively modified according to feedback to ensure face and content validity and to be user friendly. The final 28-item questionnaire collected data on MDT demographics and the estimated number of patients diagnosed with LRR +/- distant metastasis in the participating unit per year (compared to the estimated number of primary breast cancer managed per year). Scenario-based questions were used to elicit unit preference in pre-operative radiological staging investigations, surgery to the breast (including questions specific to repeat breast conserving surgery and LRR resection in the presence of concurrent distant metastasis), surgery to the axilla (including the unit’s preference on surgical staging of the axilla), decision to offer adjuvant treatment (including chemotherapy and radiotherapy based on modifications to the case scenario), and patient follow up policy. The final version of the questionnaire is provided as supplementary document (see appendices item C). The questionnaire was issued to the participating MDTs via a SurveyMonkey online link (https://www.surveymonkey.co.uk/r/LBZKBFT). Respondents were asked to complete the questionnaire at their unit’s weekly multidisciplinary meeting and also to indicate which members of the MDT were present for the questionnaire completion. The questionnaire was designed to be completed by the MDT as a whole, with cases being presented and a single treatment recommendation being put forward after MDT discussion. The completed questionnaire was submitted by the local lead for the MARECA study (see Appendices Table A for the list of MARECA study collaborators). No ethical approval was required for this NPQ phase of the MARECA study as it was a survey of stated practice using hypothetical MDT cases and did not involve patients. 

Descriptive summary statistics were calculated for each questionnaire item; categorical data were summarised by counts and percentages; continuous data were summarised by mean, median, standard deviation and ranges as appropriate. Statistical tests were carried out using IBM SPSS statistics version 25.

3. Results
In total 822 MDT members across 42 UK breast units participated in the NPQ, with 35 (83.3%) having all core members of the MDT at the time of questionnaire completion (including surgeons, radiologists, pathologists, oncologists and nurse specialists). Members of the MDT were evenly represented including breast surgeons (n=167), oncologists (n=114), histopathologists (n=71), and radiologists (n=106). Questionnaire responses were obtained from 42 of the 61 units that registered an expression of interest for the MARECA study (68.9%), out of a total of 144 UK breast units (29.2%). Characteristics of participating centres’ service provision and MDT composition are summarised in Table 1. 

There was an even geographical distribution of the participating units across the UK, including 7/44 (16%) from the devolved nations (see Appendices figure B). All units managed patients referred from the breast screening programme. Of the participating units, 78% (n=33) stated they submitted data about patients diagnosed with LRR to the national cancer registry. A majority of units (64%; n=27) did not keep a prospective database of patients diagnosed with LRR. Figure 1 shows the stated number of patients diagnosed with LRR +/- distant metastasis in each unit per year. 

	Organisation
	Number (%)

	
	

	Teaching Hospital
	23 (55)

	District General Hospital
	19 (45)

	
	

	Service provision
	

	Screening and symptomatic
	42 (100)

	Symptomatic only

	 0

	Unit size
	Median number of stated primary breast cancer treated per year (range)

	
	487 (180-1250)

	
	

	MDT composition
	Median number (range)

	Consultant breast surgeon
	4 (1-7)

	Consultant oncologist
	2 (0-5)

	Consultant radiologist
	2 (0-5)

	Consultant histopathologist
	1 (0-6)

	Breast surgery trainees
	1 (0-4)

	Oncology trainees
	0 (0-4)

	Breast cancer nurse specialists
	3 (0-7)

	Other
	2 (0-20)



Table 1. Demographics of participating breast units and MDT composition


Figure 1. The stated number of patients diagnosed with breast cancer locoregional recurrence in the participating units per year.

3.1 Diagnosis and staging investigations.
All MDTs (42/42; 100%) stated they would always perform axillary ultrasound (USS) for patients presenting with a local recurrence after previous breast conserving surgery (BCS) and sentinel lymph node biopsy (SLNB). Most units (40/42; 95.2%) stated they would always perform axillary USS for patients presenting with a local recurrence after previous BCS and axillary node clearance (ANC), with the remainder saying they would usually do so. Most units (40/42; 95.2%) stated they would always perform staging investigations for patients presenting with a local recurrence in the same quadrant and of the same molecular receptor status as the primary breast cancer, with the remainder saying they would usually do so. 

There was greater variation in whether MDTs would perform staging investigations for patients presenting with a local recurrence in a different quadrant with a different molecular receptor status as the primary breast cancer. In this clinical scenario, 27/42 units (64.3%) always performed staging investigations, 11/42 units (26.2%) usually performed them, 3/42 units (7.1%) occasionally performed them and one 1/42 unit (2.4%) never performed staging investigations. 

With regards to the type of staging investigations, most units (40/42; 95.2%) would perform CT chest, abdomen, and pelvis, with 5/42 (11.9%) also performing a PET CT. There was variation in whether units would perform bloods tests (including tumour markers) with 50% (21/42) of units doing so. Furthermore, 31% (13/42) would perform an isotope bone scan in addition to CT chest, abdomen, and pelvis. Only 2.4% (1/42) of units would perform bone marrow MRI.

3.2 Surgery in the presence of distant metastasis
No MDTs offered routine resection of an in-breast recurrence if the patient was found to have concurrent distant metastases. The majority of MDTs (39/42; 92.9%) stated they would occasionally offer resection of an in-breast recurrence if the patient was found to have concurrent distant metastases, with the remainder (3/42; 7.1%) stating they would never offer resection of the in-breast recurrence in the context of distant metastases.

3.3 Surgery to the breast
[bookmark: _Hlk87027462]For patients who received previous BCS, MDT recommendation differed depending on whether the patient had previously received whole breast radiotherapy (WBRT). For patients who previously received WBRT, few units (7.1%; 3/42) would always/usually offer repeat BCS (where technically feasible). However, for patients who previously did not receive WBRT (e.g. PRIME2 trial[17] compliant, previous DCIS only or patient choice), 90.5% of units (38/42) always/usually offered repeat BCS (Figure 2). 
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Figure 2. Variation in the MDT decision to offer repeat breast conserving surgery (BCS) in patients who present with an in breast local recurrence after previous BCS +/- whole breast radiotherapy (WBRT)

3.4 Axillary management
Most MDTs (95.2%; 40/42) advocated repeat SLNB for patients presenting with local recurrence following previous BCS and SLNB. However, MDT recommendations varied regarding the use of pre-operative lymphoscintigraphy with 29/42 units (69%) advocating repeat SLNB without lymphoscintigraphy, and 11/42 units (26.2%) recommending repeat SLNB with lymphoscintigraphy. The remaining two units would either offer ANC (2.4%; 1/42) or no further axillary surgery if axillary USS and CT scan were normal (2.4%; 1/42).

In the situation where a sentinel node could not be identified on repeat SLNB, the majority of units (36/42; 85.7%) would recommend proceeding to a four-node axillary sampling procedure[18-20], with a minority (3/42; 7.1%) recommending ANC, and 3/42 (7.1%) recommending no further axillary dissection in the context of a normal pre-operative axillary USS.

3.5 Systemic and locoregional adjuvant treatments
For patients who present with a mastectomy skin flap invasive recurrence (with no previous history of chest wall radiotherapy), 19/42 units (45.2%) would always offer adjuvant chest wall radiotherapy, 19/42 units (45.2%) would usually offer it, 3/42 units (7.1%) would occasionally offer it and only 1 unit (2.4%) would never offer adjuvant chest wall radiotherapy after wide local excision of the recurrence with clear margins. 

For patients receiving repeat BCS after previous BCS and WBRT, there was general agreement for not offering repeat breast radiotherapy, with only 3/42 units (7.1%) stating they would occasionally offer further breast radiotherapy, and 35/42 units (83.3%) never offering repeat breast radiotherapy. Four of the 42 (9.5%) units did not provide a response.

[bookmark: _Hlk87027595]MDT recommendations for further chemotherapy to treat patients with local recurrence showed significant variations depending on cancer biology, nodal status, and disease free interval (Figures 3 and 4). Chemotherapy was more likely to be recommended to treat patients with local recurrence if they had associated lymph node involvement (4/42, 9.5% would always offer chemotherapy; 23/42, 54.8% would usually offer chemotherapy), if the local recurrence was a triple negative subtype (27/42, 64.3% would always offer chemotherapy; 11/42, 26.2% would usually offer chemotherapy), or if the local recurrence occurred earlier whilst the patient was still on adjuvant endocrine therapy (28/42, 66.7% would consider offering chemotherapy; Figure 4).
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Figure 3. Significant variations in chemotherapy decision making to treat locoregional recurrence depending on modifications to the clinical scenario (Mx: mastectomy; LN: lymph node; G: grade; IDC: invasive ductal carcinoma).
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Figure 4. Variation in the decision making for adjuvant therapy if the patient developed node negative ER+HER2- LRR whilst on adjuvant endocrine therapy for primary breast cancer.

Ki-67 assessment on LRR tissue was not commonly utilised to inform chemotherapy decision-making to treat LRR; with 2/42 units (4.8%) always using Ki-67 in the recurrent breast cancer setting to inform chemotherapy decisions, 1/42 unit (2.4%) usually using it, 8/42 units (19.0%) occasionally using it, and 2/42 units (4.8%) never using it. Two thirds of the respondent units (28/42; 66.7%) stated they do not routinely offer Ki-67 testing in any setting (including the management of primary breast cancer). One unit did not answer this question.

3.6 Follow-up
Follow-up protocols were highly variable across the participating units, with 8/42 (19.0%) following patients in surgical clinic, 7/42 (16.7%) following patients in oncology clinic, 14/42 (33.3%) following patients in both surgical and oncology clinics, 3/42 (7.1%) using mammographic follow-up only, 4/42 (9.5%) using open access follow-up protocols, 2/42 (4.8%) not arranging formal follow-up and 4/42 (9.5%) using “other” follow-up arrangements.

Duration of follow-up for patients with locoregional recurrence was also variable, with 20/42 (47.6%) units not having a defined follow-up protocol and using individualised follow-up schedules. Sixteen (38.1%) units follow patients up for a minimum of 5 years following LRR, 1/42 (2.4%) for 1 year, 1/42 (2.4%) having “open access” and 3/42 (7.1%) for an “other” duration.


4. Discussion
This study provides an overview of the incidence and current management of patients presenting with breast cancer LRR in the UK. This is the first national survey of MDTs on their practice of managing patients with breast cancer LRR. Our MDT questionnaire response rate of almost 30% is comparable to other published UK breast cancer MDT NPQ[16]. In terms of the 822 questionnaire participants, there is good geographical representation across the UK, with a wide variety of MDT members who participated. Therefore, the questionnaire response provided is representative and likely to reflect UK MDT management of breast cancer LRR. 

This study has demonstrated both consensus and variations in practice at several points within the management pathway. In the UK and Europe, there are no national guidelines for the management of this often heterogeneous group of patients. Although there is a management algorithm within the US NCCN guidelines[7], this questionnaire study has demonstrated particular variations with respect to the range of staging investigations offered, decision for repeat BCS, and the decision to offer chemotherapy to treat patients with LRR.

There is consistency in the type of staging investigations offered, with most units opting for CT chest, abdomen and pelvis as their preferred screening tool.  This is consistent with current National Institute for Health and Care Excellence guidelines that suggest a combination of CT, ultrasound and plain radiography for assessment of the presence and extent of visceral metastases and bony windows on CT or MRI or bone scintigraphy for assessment of bony metastases within the axial skeleton[21]. However, our study showed variable use of bone scans and blood tests across the participating units. The MARECA study will aim to determine the diagnostic success rate of each radiological staging modality for the detection of distant metastasis, as well as patterns of distant metastasis at presentation.

There is variation of care in terms of repeat BCS being offered which is greatly influenced by previous breast radiotherapy, with 42.3% either usually or occasionally offering it in the context of previous WBRT. This is in direct contravention to the NCCN guidelines which clearly state that patient who have undergone previous BCS with WBRT should be managed surgically with mastectomy in the event of an in-breast recurrence [7]. A Dutch national survey, with responses from breast surgeons and radiation oncologists, have also shown considerable variation in the decision to offer BCS[22]. Furthermore, studies have shown that repeat BCS in the setting of in-breast recurrence is oncologically safe when compared to salvage mastectomy in selected women[23]. A study by Gentillini and colleagues has demonstrated that patients with a unifocal, small local recurrence and a long recurrence free-interval are likely to be the best candidates for repeat BCS[8].

A systematic review by Walstra and colleagues demonstrated that repeat BCS is a feasible treatment option in selected patients, and highlighted the benefit of re-irradiation in improving oncological outcomes after repeat BCS[10]. The fact that re-irradiation is rarely offered in UK breast units may explain the relatively lower rate of repeat BCS in patients who previously received BCS + WBRT. 

There is general consensus surrounding the use of repeat SLNB in the surgical staging of the axilla which is consistent with the NCCN recommendations[7, 24]. A systematic review by Poodt and colleagues has shown that a repeat procedure to identify SLN can be successful in 64.3% of the patients diagnosed with in-breast local recurrence[25]. The MARECA study will determine whether this figure is comparable to the current UK practice and also determine the nodal positivity rate of the repeat SLNB. The SNARB (Sentinel Node and Recurrent Breast Cancer) study has suggested that the nodal status of a repeat SLNB does not have prognostic significance [26]. Our study has also shown the variable use of lymphoscintigram to guide SLNB, presumably as the lymphatic drainage of the local recurrence may be outside the ipsilateral axilla[27]. The stated practice of 4 node sampling when repeat SLNB fails requires further examination as to its prognostic significance and associated potential morbidities. The SNARB study demonstrated that performing axillary lymph node dissection after unsuccessful repeat SLNB did not impact on regional recurrence risk and hence should not be advocated[28].

For patients who present with concurrent distant metastasis, the majority of MDTs would consider resection of the in-breast recurrence as part of the management option. However, these data are limited by the wording of the questionnaire as it is not clear whether this practice is being performed for local control (i.e. in the presence of fungating disease) or not. In the context de novo stage 4 breast cancer, a recent randomised controlled trial by Khan et al[29] demonstrated that resection of the primary breast cancer did not improve survival in patients presenting with metastatic breast cancer. There is however lack of data regarding surgery to the local recurrence in women with concurrent distant metastases.  It is unlikely that such data would ever be made available due to the extreme difficulty performing trials in the de novo stage 4 setting, let alone in patients with LRR. Currently in the UK, it is not known how many patients are undergoing LRR resection surgery for local control in the presence of distant metastasis. The MARECA study will capture this information and determine the context of patients who undergo surgery in this situation.

[bookmark: _GoBack]Significant variations were observed in the decision to offer chemotherapy for patients diagnosed with LRR. For patients diagnosed with ER+HER2- local recurrence, although 38% would never offer chemotherapy, 52% would occasionally offer chemotherapy, which is in direct contrast to the results of the CALOR trial which did not support the use of chemotherapy for ER+ LRR[30], but showed benefit for patients with ER- LRR. In keeping with this trial result, in our survey 90% of the units would always or usually offer chemotherapy for ER- LRR. Knowing the lymph node status does seem to influence chemotherapy decision making for ER+ LRR; our survey showed that having a macrometastasis in the axillary lymph node increased the recommendation for chemotherapy (always and usually) from 9.5% (node negative) to 64% (node positive). However, the aforementioned SNARB study demonstrated that the nodal status of a repeat SLNB has no prognostic significance. There was however consistency in the decision to offer radiotherapy for patients who present with mastectomy skin flap invasive recurrence with most units (90.4%) always/usually offering chest wall radiotherapy after wide local excision of the recurrence.

Based on our survey, additional tools, such as Ki-67, are not commonly utilised in the decision making for chemotherapy in the setting of LRR. Furthermore, the validity of tests such as Ki-67 in the decision making for chemotherapy to treat LRR requires future research. None of the multigene arrays have been validated in the context of LRR and therefore may not have value in supporting decision making in this setting.

Our study showed that 22% of the participating units are not submitting LRR data to the UK national cancer registry. There is a need to improve this data submission in order for the national cancer registry data to provide a comprehensive national picture of this patient cohort. The majority of units (64%) also do not keep a prospective database of patients diagnosed with LRR. Therefore, it would be difficult to determine the incidence rate of LRR at individual unit level. This again requires further evaluation at national level. Patient follow up protocol is highly variable. This is a potential concern as patients diagnosed with LRR potentially have poorer prognosis when compared to survival outcome from primary breast cancer[13, 31].

Limitations of this study include the response rate of under 30% which may limit potential generalisability of the results. However, over 800 MDT members participated in the NPQ. There were no distinctions made between clinical and radiation oncologist attendees. In addition, the study recorded ‘stated practice’ by UK breast MDTs and the Likert scales used for the questionnaire items may be open to interpretation. A further constraint is the hypothetical nature of the scenarios which do not take account of complexities in individual clinical practice (e.g. differentiating between a true recurrence versus a new breast primary cancer / decision making for further chemotherapy based on the tolerance of chemotherapy for the primary breast cancer).
 
In summary, further research is required to gather high quality data on patient management and treatment outcomes, which the full MARECA study will aim to provide. This prospective cohort study will aim to recruit patients newly diagnosed with breast cancer LRR +/- distant metastasis from over 60 UK breast units and provide a comprehensive picture of how this patient group is currently managed with the aim of establishing best practice and informing future national guidelines.

5. Conclusion
This national survey has highlighted where consensus and variations exist in the multidisciplinary management of breast cancer LRR. Repeat BCS was most usually only offered if radiotherapy had not been given previously, whilst repeat SLNB was generally offered in the presence of previous SLNB. Chemotherapy recommendations were generally dependent on the tumour stage and biological subtype of LRR. However, further research is required to determine how these management patterns influence patient outcomes, which will further refine optimal treatment pathways and inform development and update of current existing guidelines.
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Figure B. Geographical distribution of the participating units demonstrating even distribution across all 4 UK nations.




C. MARECA study National Practice Questionnaire

National Practice Questionnaire on management of breast cancer locoregional recurrence

Management of breast cancer patients who present with locoregional recurrence was highlighted as a key research priority at the Association of Breast Surgery Gap Analysis meeting in 2019. Breast cancer locoregional recurrence is defined as breast cancer recurrence (invasive or DCIS) within the conserved breast, the ipsilateral skin or chest wall following mastectomy, or in the ipsilateral regional lymph nodes (axilla, supra- or infra-clavicular, or internal mammary nodes). Currently there is no UK specific guideline on how these patients should be managed. 

This questionnaire will aim to evaluate how UK breast units are managing patients with LRR. This will be followed by the MARECA study- National Study of Management of Breast Cancer Locoregional Recurrence and Oncological Outcome. This is a prospective observational multicentre cohort study which will describe the current management and prognosis of patients diagnosed with breast cancer locoregional recurrence in the UK. 

We would like you to answer the National Practice Questionnaire within your entire MDT team (maybe before or after the MDT meeting when all team members are present). The questionnaire will take approximately 20 minutes to complete and consists of questions about the number of cases your unit deals with followed by some scenario based questions designed to capture data on practice variation and areas of uncertainty.

Basic Unit information
1. Please state the name of the participating hospital

2. Please state the name, email address, and job title of the person entering data for your unit’s questionnaire

3. Does your unit treat patients referred from the breast screening programme?
Yes/No

4. How many new breast cancers (invasive cancer and DCIS) do you manage per calendar year?

5. Does your unit keep a prospective database of patients diagnosed with breast cancer locoregional recurrence?
Yes/No

6. Does your trust submit data on breast cancer recurrence to a national database?
Yes/No (If Yes, what data collection system is used? e.g. COSD)

7. [bookmark: _Hlk62917791]As an estimate, how many patients with locoregional recurrence (without distant metastasis) do you manage at your unit per year?
-Less than 5 patients per year
-5 to 10 patients per year
-More than 10 patients per year

8. As an estimate, how many patients with LRR (with distant metastasis) do you manage at your unit per year?
-Less than 5 patients per year
-5 to 10 patients per year
-More than 10 patients per year
 
Practice Questionnaire Scenarios
MDT attendance for the National Practice Questionnaire

9. Please state the presence and number of participating MDT members;
-Consultant Breast Surgeon (Yes/No; state number present)
-Consultant Oncologist (Yes/No; state number present)
-Consultant Histopathologist (Yes/No; state number present)
-Consultant Radiologist (Yes/No; state number present)
-Breast surgery trainees (Yes/No; state number present)
-Oncology trainees (Yes/No: state number present)
-Breast Care Nurses (Yes/No; state number present)
-Other MDT members (please state role and state number present)

Scenario 1.  Diagnosis and staging investigations
10. A 50 years old patient presents with a 3cm invasive recurrence in the ipsilateral breast after previous breast conserving surgery (BCS) and sentinel lymph node biopsy (SLNB) 3 years ago. The recurrence is in the same quadrant and has the same molecular receptor status as the original cancer. The tumour does not involve the skin or chest wall. Does your unit perform an axillary ultrasound scan (USS)? 
Always/Usually/Occasionally/Never 

11. If this patient had previous axillary node clearance (ANC) instead of SLNB, does your unit perform an axillary USS?
Always/Usually/Occasionally/Never 

12. Would your unit offer staging investigations for this patient? 
Always/Usually/Occasionally/Never 

13. If yes, which staging investigations would be recommended (please tick all that apply)?  
-CT chest/abdomen/pelvis 
-Blood tests (e.g. FBC, U+E, LFTs, Ca, CA15-3)	
-Isotope bone scan					
-PET CT						
-Others (please specify)				 


14. If this patient had instead presented with an invasive recurrence in a different breast quadrant with a different molecular receptor status as the original cancer, would your unit offer staging investigations?
Always/Usually/Occasionally/Never 

15. If this patient was found to have concurrent distant metastasis, would your MDT offer resection of the in-breast recurrence? 
Always/Usually/Occasionally/Never 


Scenario 2.  Surgery to the breast
A 76 year old patient underwent BCS and SLNB 10 years ago, followed by whole breast radiotherapy (WBRT). The previous histology had shown a 10mm area of grade 2 invasive ductal carcinoma (IDC) which was ER strongly positive and Her-2 negative.  She had 3 nodes removed at SLNB of which none were positive. She had 5 years of letrozole treatment after surgery. 

16. She now presents with a 1cm recurrent grade 1 ER+HER2- IDC 3 cm away from the primary scar. She wears a DD cup bra size and has good symmetry. She is fit and well. Would your MDT offer repeat BCS for this patient?
Always/Usually/Occasionally/Never 

17. If this patient had not received previous WBRT (she was PRIME 2 compliant), would your MDT offer repeat BCS?
Always/Usually/Occasionally/Never 

18. If your MDT offers repeat BCS for patients who had previously been treated with BCS and radiotherapy, does your MDT offer repeat breast radiotherapy?
Always/Usually/Occasionally/Never 

Scenario 3.  Axillary Management
A 40 year old patient underwent BCS and SLNB for a 2.5cm grade 3 ductal cancer 3 years ago in the upper outer quadrant. Disease was resected with a clear margin and none of 2 lymph nodes contained any cancer. The disease was ER+ and Her2 negative. She had post-operative WBRT plus boost, chemotherapy, and 5 years of tamoxifen. 

19. She now presents with an in-breast invasive local recurrence close to the primary scar measuring 10mm. Her pre-operative axillary assessment is benign clinically and on ultrasound. Staging is clear.  What is your MDT’s preferred mode of axillary management?
-Axillary Node Sampling (ANS: 4 node sample)
-Axillary Node Clearance (ANC) 
-No axillary surgery
-Repeat SLNB without lymphoscintigram
-Repeat SLNB plus pre-operative lymphoscintigraphy
-Other (please specify)

20. If this patient undergoes repeat SLNB and no SLN can be identified using your unit’s standard tracer technique, how do you proceed?
-No further axillary dissection
-ANS
-ANC
-Other (please specify)

Scenario 4.  Adjuvant treatment and patient follow up
A fit and well 65 year old patient was treated with mastectomy and SLNB for a grade 3 node negative ER+HER2- 3cm IDC 7 years ago. She received adjuvant chemotherapy (3 cycles of anthracycline + cyclophosphamide, then 3 cycles of taxane) due to high Oncotype Dx score and completed 5 years of endocrine therapy. She did not require post mastectomy radiotherapy.

21. She now presents with a 1.5cm mastectomy skin flap invasive recurrence which is mobile. Staging is clear and she undergoes wide local excision of the skin flap and axillary surgery. Her resection margins are clear with negative lymph nodes. If this recurrent cancer was a grade 2 ER+HER2- IDC, would your MDT recommend adjuvant chemotherapy for this patient?  
Always/Usually/Occasionally/Never 

22. If your unit offers Ki-67 testing, does your unit perform Ki-67 testing on the recurrent cancer in order to inform adjuvant chemotherapy decision-making for this patient?
Always/Usually/Occasionally/Never (Ki-67 test only utilised for primary breast cancer)/Not applicable as Ki-67 test not routinely offered at the unit

23. Would your MDT recommend radiotherapy to the chest wall for this patient?
 	Always/Usually/Occasionally/Never

24. For this scenario, if the patient had instead developed the ER+HER2- local recurrence 3 years after her primary breast cancer surgery (i.e. whilst still on adjuvant endocrine therapy), what adjuvant treatment(s) would your MDT recommend?
-Continue with current endocrine therapy + consider chemotherapy
-Continue with current endocrine therapy + no chemotherapy
-Switch endocrine therapy + consider chemotherapy
-Switch endocrine therapy + no chemotherapy
-No further endocrine therapy + consider chemotherapy
-No further endocrine therapy + no chemotherapy 
-Other (please specify)

25. For this scenario, if at the time of the recurrent cancer (ER+HER2- IDC) resection, she was instead found to have 1/3 macrometastasis in her axillary lymph node, would your MDT recommend adjuvant chemotherapy for this patient?  
Always/Usually/Occasionally/Never 

26. For this scenario, if the patient had instead developed a recurrent cancer which was grade 3 triple negative IDC (and node negative), would your MDT recommend adjuvant chemotherapy for this patient?  
Always/Usually/Occasionally/Never 

Patient follow up policy
27. Are patients in your unit followed up in the clinic after treatment for breast cancer LRR?
-No routine follow up 
-Surgical clinic
-Oncology clinic
-Both surgical and oncology clinic follow up
-Other (please specify)

28. What is the total duration of clinic follow up for these patients?
-1 year
-2 years
-3 years 
-4 years 
-5 years
-No follow up protocol with individualised follow up
-Other (please specify)
<	5	Number of patients managed per year with isolated LRR	Number of patients managed per year with LRR + distant metastasis	5	7	5 to 10	Number of patients managed per year with isolated LRR	Number of patients managed per year with LRR + distant metastasis	22	15	>	10	Number of patients managed per year with isolated LRR	Number of patients managed per year with LRR + distant metastasis	14	17	
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