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1.	Background
1.1	Therapeutic mammaplasty
Breast conserving surgery (BCS) and adjuvant radiotherapy is an established treatment for early breast cancer1, 2.  While many women may prefer breast conservation to mastectomy, in many cases, standard BCS may result in unacceptable cosmetic outcomes3 which may adversely impact on patient satisfaction and quality of life4.  Therapeutic mammaplasty (TM) describes ‘the oncoplastic application of breast reduction and mastopexy techniques to treat selected breast cancers by breast conserving surgery (BCS)’5, 6.  These techniques effectively extend the boundaries of traditional BCS by allowing adequate resection of larger tumours in women with medium to large breasts without compromising cosmetic outcome7-10; provide an alternative to mastectomy +/- reconstruction in those with ptotic breasts5 and may improve outcomes for women with large breasts in whom standard BCS followed by radiotherapy may be associated with lymphoedema, fibrosis and chronic pain11.  
Despite the widespread adoption of these techniques into routine practice, there is limited high-quality evidence to support benefits of this approach.  TM procedures are more complex than standard BCS with significant associated resource implications and concerns have been raised regarding both complication rates and oncological safety when TM is performed.  Although these concerns are not supported by the literature12, 13, the majority of published studies are small, retrospective single centre, often single surgeon case series with limited follow-up that are poorly designed and reported with inconsistent end-points14 that limit cross-study comparison such that the findings cannot be relied upon. Two recent systematic reviews11, 15 have highlighted the paucity of high-quality clinical, oncological and cosmetic outcome data and emphasised the urgent need for well-designed prospective studies to establish the indications and outcomes of therapeutic mammaplasty to determine best practice.  Uncertainties relating to the current indications for TM including the practice and outcomes of TM in large tumours (>4cm) not traditional managed by BCS; rates and management of margin positivity; predictors of adverse outcomes; the impact of TM on delivery of adjuvant therapy and appropriate assessment of key patient reported outcomes including, but not limited to, aesthetic end-points, as well as long term data on recurrence rates in particular need to be addressed if the procedure is to be offered and bench-marked appropriately.  
Although RCTs provide the best evidence for the effectiveness of an intervention, trials are largely inappropriate in this context. A high-quality prospective multicentre cohort study exploring the practice and outcomes of these techniques is therefore essential to support the safe practice of TM, generate guidelines, guide decision-making and inform health policy. 
1.2	Trainee research collaboratives
There are a number of established barriers to the conduct of large prospective multicentre studies, but the trainee research collaborative model has emerged as a time and cost-effective means of conducting large-scale prospective research and audit in surgery16, 17.  Trainee collaboratives have an excellent track record in the design and delivery of well-designed prospective cohort studies18-20 and randomised clinical trials21, 22 in general surgery including the national appendicectomy audit which recruited 3326 patients from 95 centres over 2 months and the ROSSINI trial which randomised 760 patients from 21 centres to a wound protection device versus standard care.  The trial recruited ahead of schedule and had minimal loss to follow-up22.  Recent successes with iBRA (implant Breast Reconstruction evAluation Study)23, 24 and MasDA (Mastectomy Decisions Audit) have demonstrated that the methodology is both feasible and effective within the context of breast surgery.  
The TeaM (Therapeutic Mammaplasty) Study therefore aims to work with the Mammary Fold Academic and Research Collaborative (MFAC) trainee network to deliver a high-quality prospective audit of the practice and outcomes of TM in the UK.
2. Aims and objectives
i. To identify the number of units performing TM across the UK and the volumes of procedures performed
ii. To describe the current practice of therapeutic mammaplasty (TM) including the indications and techniques used 
iii. To evaluate the clinical outcomes of TM using different techniques and explore predictors of adverse outcome.
iv. To determine the impact of TM on the delivery of adjuvant therapy
v. To determine best practice with regards to TM with a view to generating national guidelines 
vi. To establish a network of units performing TM willing and able to participate in future research studies
vii. To inform the feasibility, design and conduct of a prospective multicentre cohort study exploring the clinical, patient-reported and oncological outcomes of TM

3. Definitions
3.1 	Therapeutic mammaplasty
For the purpose of this study, ‘therapeutic mammaplasty’ will be defined as ‘the application of  breast reduction or mastopexy techniques to treat selected breast cancers by breast conserving surgery.’6  A therapeutic mammaplasty will always involve some degree of skin excision and reduction of the skin envelope.  Level one oncoplastic procedures involving glandular remodelling with or without nipple re-positioning following wide local excision will be excluded.
3.2	Clinical outcomes
The following definitions of complications also will be used for this audit. 
Seroma - A symptomatic collection of fluid requiring aspiration.  
Haematoma - A collection of blood following the TM procedure
· Minor – managed conservatively by aspiration in clinic or 
· Major – requiring surgical evacuation.
Infection - A hot, red swollen breast associated with one of the following; a temperature, pus at the wound site, a raised white cell count; a positive wound culture within the first 30 days following surgery. This will be further classified as: 
· Minor – requiring oral antibiotics only; 
· Major 1 – requiring admission for IV antibiotics and/or debridement; 
· Major 2 – requiring surgical drainage/debridement
Skin necrosis - any area of skin loss on the operated breast including T junction
· Minor – managed conservatively with dressings 
· Major – requiring surgical debridement under general anaesthesia (GA) 
Wound dehiscence – separation of skin edges at any of the wound sites  
· Minor – treated conservatively; 
· Major – requiring return to theatre 
Nipple necrosis – Any area of necrosis of the nipple areolar complex (NAC) 
· Minor – managed conservatively with dressings; 
· Major 1 – requiring surgical debridement under GA; 
· Major 2 – complete nipple loss
In hospital complication – any complication that occurs during the patient’s initial hospital stay at the time of their TM.  This includes systematic complications such as DVT/PE and procedure specific complications such as haematoma.

Readmission to hospital – any re-admission to hospital in 30 days following surgery directly related to the procedure (e.g with infection requiring antibiotics or systemic complications including pulmonary embolus)
Return to theatre – Return to the operating theatre at any time during the first 30 days following surgery to deal with any complication of the TM.
Major complication - Any complication requiring readmission to hospital or return to theatre
Minor complication - Any other complication
3.3 	Oncological outcomes
The following definitions of outcomes related to oncological safety will be used:
Positive margins – invasive tumour or DCIS at or close to resection margin requiring further surgery (re-excision of margins or completion mastectomy) as defined by local MDT policy (e.g. tumour at ink/<1mm/<2mm) 
Re-excision of margins – the removal of additional tissue in a second operation due to one or more involved margins as recommended by the MDT 
Completion mastectomy – removal of all of remaining breast tissue in a second procedure due to involved margin(s) as recommended by MDT or elected by patient choice
Time to adjuvant therapy – time from last surgery to delivery of 1st adjuvant therapy (radiotherapy or chemotherapy).  
Delay to adjuvant therapy - time to adjuvant therapy exceeds 31 days from last procedure25.
4. Audit standards
There are currently no guidelines specific for the practice of therapeutic mammaplasty in the UK.  Therapeutic mammaplasty, however, can be considered within the spectrum of ‘oncoplastic breast surgery’.  The joint Association of Breast Surgery (ABS) and British Association of Plastic Reconstructive and Aesthetic Surgeons (BAPRAS) Oncoplastic Breast Reconstruction: Guidelines for Best Practice26 have been developed to  ‘establish key elements of best practice in the management of patients considering reconstructive oncoplastic breast surgery (OPBS), using established techniques to reconstruct the breast after total mastectomy or after partial mastectomy to prevent deformity following breast conservation26.’  It is therefore appropriate to apply relevant quality criteria from this guidance to the current audit.  Additional standards relating to the maximum numbers of procedures that should be performed in women undergoing BCS27 and timing of the delivery of adjuvant therapy25 following breast surgery produced by the professional associations27 and National Institute of Health and Care Excellence (NICE)25 respectively will also be applied.   

i. Unplanned return to theatre for local complications
<5% of patients return to theatre for local complication (wound infection, wound problems requiring debridement or haematoma requiring evacuation)(QC16)26
Assessed prospectively and by review of notes at 30 days.
ii. Unplanned readmission
5% of patients require re-admission to hospital within 3 months (QC17)26
As any complications from TM requiring re-admission are unlikely to occur after 30 days, this time frame will be used for the purpose of this audit.  Unplanned readmission will be assessed prospectively and by review of notes at 30 days.
iii. Re-excision of margins
To minimise the number of therapeutic operations, 100% of patients should have 3 or fewer procedures27.  Number of procedures to be assessed and recorded prospectively.
iv. Delivery of adjuvant therapy
‘Start adjuvant chemotherapy or radiotherapy as soon as clinically possible within 31 days of completion of surgery.’ Delivery of adjuvant therapy more than 31 days following the completion of surgery (TM or excision of margins, if required) will be considered ‘a delay’25.  To be assessed prospectively.

5. Methods
This is a trainee collaborative project which will be co-ordinated by the Mammary Fold Academic and Research Collaborative (MFAC) Committee.
The study will have 3 phases
1. Exploration of trends in the national practice of TM using Hospital Episode Statistics (HES) data 
2. A multicentre prospective audit of the clinical outcomes of TM
3. Design of a multicentre cohort study 

5.1 Hospital episode statistics analysis
The provision of TM across the UK will be explored using Hospital Episode Statistics (HES) data.  Data will be extracted regarding the numbers of TM procedures performed between 2005 and 2015 on a national and individual unit basis.  Data will also be extracted regarding the numbers of mastectomies with and without immediate breast reconstruction that are performed over the same period.  Variation in OPCS Classification of Interventions and Procedures coding for TM will be explored.  
The aims of this phase of the study will be to:
i. Investigate variations in the provision of TM across the UK
ii. Explore how the provision of TM and the numbers performed have varied over time, nationally and by Trust
iii. Explore whether the introduction of TM procedures have led to a reduction in local mastectomy rates (+/- immediate breast reconstruction) compared with units in which the procedures are not offered
iv. Investigate how TM procedures are coded by individual units
v. Identify units performing TM to target for inclusion in the prospective audit phase of the study.  

5.2	Prospective audit
Any breast or plastic surgical unit performing TM as defined by the application of breast reduction or mastopexy techniques to treat breast cancer using BCS will be eligible to participate in the audit.  Units will be invited to participate through the Association of Breast Surgery, the Mammary Fold, the Association of Surgeons in Training (ASiT), the Reconstructive Surgery Trials Network (RSTN), the British Association of Plastic Reconstructive and Aesthetic Surgeons and the national research collaborative network.  Units identified through phase 1 as performing high volumes of TM (>20/year) will also be specifically targeted for inclusion in the study by the steering group.
A local study lead, ideally a senior trainee with an interest in breast surgery will be identified at each centre.  In units without trainees, the unit lead can be any regular member of the surgical team (e.g a clinical nurse specialist; Speciality or Associate Specialist (SAS) doctor, research team, breast or plastic surgical consultant).  If the lead is a trainee, they will be required to identify a supervising consultant to act as principal investigator (PI) for the study.  Unit leads will responsible for obtaining the support of other members of the team.   
Support will also be sought from the professional associations – the Association of Breast Surgery (ABS) and the British Association of Plastic and Reconstructive Surgery (BAPRAS).  We will ask that they encourage all Consultant members who are carrying out TM to support their trainees in this audit and to enter all patients undergoing TM in to the study as per ‘Guidelines for Best Practice’ quality criteria 2226.
5.2.1	Logistical and clinical governance issues
Phase 2 is a clinical audit.  
The unit lead will be responsible for registering their unit with the TeaM study team (via www.mfacteamstudy@gmail.com); obtaining local audit approvals for study participation and forwarding a copy of the approvals to the TeaM study team prior to the study start date (5th September 2016).
If the unit lead is a trainee, the named supervising consultant will act as the principal investigator for the unit for registration purposes.  
Patient recruitment and data collection will be completed by the unit lead.  It is anticipated that each unit lead will identify a small team of 2-3 people to help conduct the audit and will liaise with the wider team including oncologists and breast care and reconstructive nurses.
The study will be piloted in two to three centres (Bath/Nottingham/Manchester) prior to national roll-out of the audit to evaluate the acceptability and completeness of data collection pro-formas and methods of data management.
5.2.2	Patient inclusion and exclusion criteria
Inclusion criteria
All female patients over the age of 16 under the care of either a breast or plastic surgeon undergoing a therapeutic mammaplasty defined as the application of breast reduction or mastopexy techniques including removal of skin to reduce the skin envelope to treat invasive or pre-invasive (DCIS) breast cancer using BCS will be eligible for inclusion in the study.  
This will include any of the following techniques, performed using appropriate glandular or dermoglandular pedicles at the time of tumour removal including the removal of skin to simultaneously reduce the skin envelope (figure 1):
· Wise pattern, ‘inverted T’ or inverted anchor reduction patterns 
· Single vertical scar or LeJour reduction mammaplasty techniques 
· Benelli mastopexy
· Round block or donut techniques with excision of skin (see figure)
· Grisotti flaps for central cancers removing the nipple
· Melon-slice or horizontal wedge excision with or without nipple preservation
Exclusion criteria
The following patients will be excluded:
i. 	Women undergoing standard BCS not using reduction or mastopexy techniques with removal of skin to reduce the skin envelope
ii.	Women undergoing BCS involving glandular remodelling only with or without nipple recentralisation (Level 1 techniques)
iii.	Women undergoing BCS combined with volume replacement procedures such as LD mini-flaps, TDAP or LICAP flaps
iv.	Women undergoing breast reduction or mastopexy to improve the appearance of the breast in a separate procedure from the initial resection of the tumour.
v.	Women undergoing mastectomy with or without immediate reconstruction
v. 	Women undergoing surgery for indications other than invasive or pre-invasive disease
Figure 1 – Types of therapeutic mammaplasty 
	Wise pattern, inverted T or anchor reduction pattern techniques5
	Single vertical scar or LeJour reduction mammaplasty techniques5
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	Benelli mastopexy technique
	Round block or donut technique5

	[image: ]
Adapted from5
	[image: ]

	Grisotti flap28 for central tumours excising the nipple
	Melon slice or horizontal wedge excision (may or may not include nipple)
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5.2.3. 	Participant identification and recruitment
It is expected that participating centres will recruit consecutive patients into the audit.  The completeness of case ascertainment will be determined by comparing numbers of patients recruited with HES data from the same period and by independent validation of procedure numbers in selected sites.  Any disparity will be explored with the unit concerned and any unit determined to have recruited patients selectively will be excluded from the analysis (see QA section).
Potential participants will be identified prospectively by the local audit team via clinics, local MDTs, consultant surgeons and clinical nurse specialists.  Simple demographic, procedure and process data collected will be contemporaneously for each participant.  Data will be recorded in an anonymised format using a unique alphanumeric study identification number on a secure web-based database (REDCap) designed by Vanderbilt University29, 30 (http://www.projectredcap.org/).  Data regarding in hospital complications will be collected prospectively and patients will be reviewed in clinic at 30 days to collect complication and oncology data.  Note review will be performed in patients who do not attend for 30 day follow-up.
5.3 Design of multicentre cohort study
Data from phases 1 and 2 will be used to inform the design and conduct of a definitive multicentre cohort study. 
Specifically, the TeaM study will establish the number and locations of units performing TM (to inform recruitment); the volumes of TMs performed (to inform sample size and feasibility of recruitment); the indications for surgery (to inform inclusion criteria); the techniques used (to inform study design and sample size); the short-term clinical outcomes (to inform choice of primary and secondary outcomes and sample size) and the timing of contralateral surgery (to inform the timing of PROMs assessments).  Candidate study designs and outcomes will be explored with patient focus group to ensure the final study is acceptable and valuable to patients.  
6. Data collection
The following data set will be collected prospectively based on relevant criteria outlined by Schaverien et al14.
1. Patient demographics
1.1 Centre name and study ID
1.2 Age (years)
1.3 Height (m)
1.4 Weight (kg)
1.5 BMI
1.6 Bra size
1.7 Sternal notch to nipple distance (cm)
1.8 Smoking status (non-smoker, ex-smoker >6/12, ex-smoker <4/52, current smoker, nicotine replacement)
1.9 Diabetes (no/yes)  
1.10 Ischaemic heart disease (angina/previous MI) yes/no
1.11 Connective tissue disease (e.g. SLE) yes/no
1.12 Current steroid therapy (yes/no)
1.13 Other comorbidities (free text box)

2. Prior and neoadjuvant treatments
2.1 Previous radiotherapy to breast/chest wall (yes/no) with side if yes
2.2 Neoadjuvant chemotherapy (yes/no)
2.3 Neoadjuvant endocrine therapy (yes/no)
2.4 Previous surgery to breast - (none/wide local excision/augmentation/reduction/other – please state) (date month/year

3. Pre-operative planning data
3.1 Initial presentation 
Screening or symptomatic
3.2 Breast affected
Right/left/bilateral

For each affected breast
3.3		Predominant location of tumour, by quadrant 
1. Upper outer
2. Upper inner
3. Lower inner
4. Lower outer
5. Central (immediately behind or involving the nipple)
3.4		Type of lesion
1. Ductal carcinoma in situ only, 
2. Invasive ductal cancer, 
3. Invasive lobular cancer, 
4. Other
3.5		Grade of cancer (1/2/3) or DCIS (low/intermediate/high)
3.6	Maximum size of lesion on pre-operative imaging in 2 dimensions (mm) x (mm) at DIAGNOSIS
3.7	Maximum size of lesion on pre-operative imaging AFTER neoadjuvant therapy (if used) and pre-surgery (mm) x (mm)
3.8		Focality
1. Unifocal – one lesion
2. Multifocal – two distinct separate lesions with apparently normal breast tissue between them
3.9		Contralateral symmetrisation
		1. 	Planned at same time as TM
		2. 	Planned for a later date
		3. 	Patient does not want symmetrisation
3.10	What other treatment options were offered to the patient? (please tick all that apply)
		1. 	Standard wide local excision
		2. 	Mastectomy alone
3.	Mastectomy with immediate implant-based breast reconstruction
4.	Mastectomy with immediate autologous breast reconstruction
3.11	Indications for therapeutic mammaplasty (please tick all that apply)	
		1. 	To avoid mastectomy
2.	To avoid poor cosmetic outcome associated with standard wide local excision
3.	To avoid problems associated with radiotherapy in patients with large breasts
4.	Large tumour
5.	Quality of life benefits
6. 	Other (free text)

4. Operative data
4.1 Date of procedure
4.2 ASA grade (I-IV) 
4.3 Name of consultant surgeon 
4.4 Duration of procedure (knife to skin to dressings on) in minutes 
4.5 Procedure performed on right
1. None
2. Therapeutic mammaplasty
3. Reduction/mastopexy for symmetrisation 
4. Mastectomy alone
5. Mastectomy and implant-based breast reconstruction
6. Mastectomy and autologous breast reconstruction
7. Other (free text)
4.6 Procedure performed on left
1. None
2. Therapeutic mammaplasty
3. Reduction/mastopexy for symmetrisation 
4. Mastectomy alone
5. Mastectomy and implant-based breast reconstruction
6. Mastectomy and autologous breast reconstruction
7. Other (free text)

The following data will be collected for each TM procedure performed.  The fields will self-populate or collapse as appropriate. 
Right breast – TM dataset
4.7 Grade of operating surgeon (consultant/associate specialist/senior trainee/junior trainee/other)
4.8 Number of therapeutic mammoplasties performed using this method in total (supervised and unsupervised)
4.9 Number of therapeutic mammoplasties performed using this method unsupervised (<5, 5-10, 10-25, >25)
4.10 Pre-operative localisation yes/no
4.11 If yes – bracketed yes/no
4.12 Nipple preserved (yes/no/free nipple graft)
4.13 Skin incision used
1. Peri or circumareolar with skin excision (round block/Benelli/Racquet)
2. Wise-pattern/Inverted T
3. Single vertical scar/LeJour
4. Grisotti – for central cancers removing nipple
5. Melon slice or horizontal wedge excision (+/- nipple)
6. Other
4.14 Pedicle(s) used to preserve the nipple (if nipple preserved)
1. Superior
2. Superiomedial
3. Medial
4. Inferior
5. Central mound
6. Dual pedicle
7. Other
4.15 How was tumour excised?	
1. Wide local excision performed first, specimen removed followed by the reduction/mastopexy
2. Wide local specimen incorporated in reduction specimen – both procedures performed simultaneously
4.16 Intraoperative confirmation of excision
1. None
2. Specimen X-ray
3. Intra-operative frozen section
4. Margin probe/iKnife/intraoperative technology 
5. Other
4.17 Volume of wide local excision (grams)
4.18 Total volume of breast tissue excised (wide local excision + all excised breast tissue) (grams)
4.19 Method of marking tumour bed 
(None/Single clip/Clips to all margins)
4.20 Axillary surgery performed 
(None/sentinel node/clearance)
4.21 Drains used (yes/no)

Right breast (reduction dataset)
4.22 Grade of operating surgeon (consultant/associate specialist/senior trainee/junior trainee/other)
4.23 Number of reductions performed using this method in total (supervised and unsupervised)
4.24 Number of reductions performed using this method unsupervised (<5, 5-10, 10-25, >25)
4.25 Skin incision used
1. Peri or circumareolar with skin excision (round block/Benelli/Racquet)
2. Wise-pattern/Inverted T
3. Single vertical scar/LeJour
4. Melon slice or horizontal wedge excision (+/- nipple)
5. Other
4.26 Pedicle(s) used to preserve the nipple (if nipple preserved)
1. Superior
2. Superiomedial
3. Medial
4. Inferior
5. Central mound
6. Dual pedicle
7. Other
4.27 Total volume of breast tissue excised (wide local excision + all excised breast tissue) (grams)
4.28 Drains used (yes/no)

Left breast – TM dataset
4.29 Grade of operating surgeon (consultant/associate specialist/senior trainee/junior trainee/other)
4.30 Number of therapeutic mammoplasties performed using this method in total (supervised and unsupervised)
4.31 Number of therapeutic mammoplasties performed using this method unsupervised (<5, 5-10, 10-25, >25)
4.32 Pre-operative localisation yes/no
4.33 If yes – bracketed yes/no
4.34 Nipple preserved (yes/no/free nipple graft)
4.35 Skin incision used
7. Peri or circumareolar with skin excision (round block/Benelli/Racquet)
8. Wise-pattern/Inverted T
9. Single vertical scar/LeJour
10. Grisotti – for central cancers removing nipple
11. Melon slice or horizontal wedge excision (+/- nipple)
12. Other
4.36 Pedicle(s) used to preserve the nipple (if nipple preserved)
8. Superior
9. Superiomedial
10. Medial
11. Inferior
12. Central mound
13. Dual pedicle
14. Other
4.37 How was tumour excised?	
1. Wide local excision performed first, specimen removed followed by the reduction/mastopexy
2. Wide local specimen incorporated in reduction specimen – both procedures performed simultaneously
4.38 Intraoperative confirmation of excision
6. None
7. Specimen X-ray
8. Intra-operative frozen section
9. Margin probe/iKnife/intraoperative technology 
10. Other
4.39 Volume of wide local excision (grams)
4.40 Total volume of breast tissue excised (wide local excision + all excised breast tissue) (grams)
4.41 Method of marking tumour bed 
(None/Single clip/Clips to all margins)
4.42 Axillary surgery performed 
(None/sentinel node/clearance)
4.43 Drains used (yes/no)

Left breast (reduction dataset)
4.44 Grade of operating surgeon (consultant/associate specialist/senior trainee/junior trainee/other)
4.45 Number of reductions performed using this method in total (supervised and unsupervised)
4.46 Number of reductions performed using this method unsupervised (<5, 5-10, 10-25, >25)
4.47 Skin incision used
6. Peri or circumareolar with skin excision (round block/Benelli/Racquet)
7. Wise-pattern/Inverted T
8. Single vertical scar/LeJour
9. Melon slice or horizontal wedge excision (+/- nipple)
10. Other
4.48 Pedicle(s) used to preserve the nipple (if nipple preserved)
8. Superior
9. Superiomedial
10. Medial
11. Inferior
12. Central mound
13. Dual pedicle
14. Other
4.49 Total volume of breast tissue excised (wide local excision + all excised breast tissue) (grams)
4.50 Drains used (yes/no)
5. Pathology and post-operative MDT outcomes
To be collected for each side from which TM was performed
		Right breast
		5.1	Invasive/DCIS
5.2	Grade
		5.3	One tumour (unifocal)/ 2 or more separate lesions
		5.4	Size of invasive tumour (mm) (largest if >1)
		5.5	Total size of lesion including DCIS (mm)
		5.6	Fully excised by local criteria? (yes/no)
		5.7	Number of lymph nodes involved (macromets only)
		5.8	ER status (positive/negative/not known)
		5.9	HER-2 status (positive/negative/not known)
		
If not fully excised:
		5.10	MDT decision
1. 	Re-excision of margins
2.	Mastectomy
3.	Chemotherapy followed by re-excision of margins
4.	Chemotherapy followed by mastectomy +/- reconstruction
		Re-excision 1
		5.11	Date of surgery
5.12	Surgery performed (re-excision of margins/completion mastectomy+/- reconstruction)
5.13	Specimen weight (g)
5.14	Margins clear (yes/no)
Re-excision 2
5.15	Date of surgery
5.16	Surgery performed (re-excision of margins/completion mastectomy =/- reconstruction)
5.17	Specimen weight (g)
5.18	Margins clear (yes/no)
Re-excision 3
5.19	Date of surgery
5.20	Surgery performed (re-excision of margins/completion mastectomy +/- reconstruction)
5.21	Specimen weight (g)
5.22	Margins clear (yes/no)
5.23	Chemotherapy recommended by MDT
Yes/No/ Neoadjuvant chemo already given
		If yes
5.24	Date of recommendation
5.25	Patient accepts chemotherapy yes/no
	5.26	Date of commencement of treatment 
5.27	Radiotherapy recommended by MDT
			Yes/No
		If yes
	5.28	Date of recommendation
	5.29	Boost to tumour bed (yes/no)
	5.30	Date of commencement of treatment
 	
6. 30 day complication data (from date of initial TM surgery) – data for right and left breasts to be collected separately
6.1	Seroma requiring aspiration (right/left/no)  
6.2	Haematoma
6.2.1	Major (surgical drainage) (right/left/no)  
6.2.2	Minor (conservative management) (right/left/no)  
6.3	Wound infection 
6.3.1	Minor (oral Abx) (right/left/no)  
6.3.2	Major 1 (IV Abx) (right/left/no)  
6.3.3	Major 2 (surgical drainage +/- debridement) (right/left/no)  
6.4	Skin necrosis – including T junction necrosis
6.4.1	Minor (conservative management) (right/left/no)  
6.4.2	Major (requiring surgical debridement) (right/left/no)  
6.5	Nipple necrosis 
6.5.1	Minor (conservative management) (right/left/no)  
6.5.2	Major I (requiring debridement) (right/left/no)  
6.5.3	Major II (complete NAC loss) (right/left/no) 
	6.6	Wound dehiscence
		6.6.1	Minor – managed conservatively 
		6.6.2	Major – requiring return to theatre
6.7	In-hospital complication including systemic complications e.g. DVT/PE at time of initial surgery (yes/no with details)
6.8	Readmission to hospital within 30 days (yes/no with reason)
6.9	Re-operation for complication within 30 days (yes/no with reason)
6.10	Initial length of stay (day-case/23 hour stay/inpatient)
7.	Data validation and quality assurance
Following data collection, only data sets with >95% data completeness will be included in the analysis31.  For quality assurance purposes, the Consultant principal investigator at selected sites will be asked to identify an independent person to validate a proportion of the submitted data.  Overall, approximately 5% of the datasets will be independently validated.  The independent assessors will also be asked to examine theatre logbooks, operating diaries and Trust computer systems to check case ascertainment.  HES data will also be used for this purpose.  If concordance between the number of cases submitted on REDcap and those identified independently is <90%, the Unit’s data will be excluded from the analysis.  This is consistent with the quality assurance procedure used in other large collaborative audit projects31.
7. Data management and storage
Data collection will occur in accordance with Caldicott II principles.  Data for each patient will be anonymised using a unique alphanumeric study identification number.  No patient identifiable data will be recorded for the purpose of the audit.
Study data will be collected and managed using REDCap electronic data capture tools hosted at University of Oxford30.  REDCap (Research Electronic Data Capture) is a secure, web-based application designed to support data capture for research studies, providing 1) an intuitive interface for validated data entry; 2) audit trails for tracking data manipulation and export procedures; 3) automated export procedures for seamless data downloads to common statistical packages; and 4) procedures for importing data from external sources. 
9.	Sample size and data analysis 
All data analysis will occur centrally and will be led by TeaM Study Steering Group with support from statisticians and methodologists at the Bristol Surgical Trials Centre. 
9.1	HES Analysis
HES data will be analysed using simple summary statistics.  Data will be tested for distribution and variation in the number of procedures performed over time and mastectomy rates compared using unpaired t-tests, Mann-Whitney U tests and Chi squared tests as appropriate.  
 
9.2	Prospective audit
9.2.1	Sample size 
Data regarding the numbers of TM procedures performed nationally is lacking. Publications of single centre case-series, however, suggest that 10 and 20 procedures per year may represent a reasonable estimate of volume per centre. It is anticipated that the majority of the 144 breast units in the UK will offer the procedure to their patients. Based on experience from the iBRA study, it may be anticipated that 40% of units will chose to participate in the audit. Complication rates in the literature range from 10-91% with a median of 23%. Using these figures, taking 15 procedures per year as an estimate of volume per centre, we estimate that we will have a sample size around 432 (15 procedures, multiplied by 144 centres, multiplied by 0.4 to take account of unit participation, divided by 2 due to the use of half a year's recruitment) with recruitment for half a year. Using the median complication rate from the literature we would estimate around 99 adverse outcomes.
9.2.2	Data analysis
Simple summary statistics will be calculated for each outcome and regression analysis used to control for predictive variables.  Data will be tested for distribution and differences between groups using unpaired t-tests, Mann-Whitney U tests and Chi squared tests as appropriate.  Exploratory analyses will be performed to explore predictors for adverse outcomes and generate hypotheses for future studies.
Summary statistics will be calculated for each participating Trust and fed back to individual units to allow comparison with national averages and ranges.
Full details of the analysis can be found in the Statistical Analysis Plan (SAP).

10. Publication and authorship policy 
The TeaM Study Steering Group which will be responsible for drafting manuscripts and preparing them for publication. 
All publications from this project will be ‘on behalf of the Therapeutic Mammaplasty (TeaM) Study Group and the Mammary Fold Academic and Research Collaborative’.  
 The International Committee of Medical Journal Editors (ICMJE) criteria (www.icmje.org) for authorship is based on the following four criteria:
1. Substantial contribution to the conception or design of the work; or the acquisition, analysis or interpretation of the data for the work and
2. Drafting the work or revising it critically for important intellectual content and
3. Final approval of the version to be published and
4. Agreement to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.
The ICMJE states ‘when submitting a manuscript authored by a group, the corresponding author should specify the group name if one exists and clearly identify the group members who can take credit and responsibility for the work as authors.  The byline of the article identifies who is directly responsible for the manuscript and MEDLINE lists authors whichever names appear on the byline.  If the byline includes a group name, MEDLINE will list the names of individual group members who are authors or who are collaborators, sometimes called non-author contributors, if there is a note associated with the byline clearly stating that the individual names are elsewhere in the paper and whether those names are authors or collaborators.’
All citable collaborators will therefore be listed at the end of the paper and their roles identified.  
10.1 	Criteria for citable collaborators status
Citable collaborators will have been required to make considerable contribution to the study.  These will include leads at each centre and other team members (including consultant surgeons, SAS doctors, clinical nurse specialists or research nurses) who have recruited at least 5 patients to the study.  Recruitment in this context includes the submission of at least five completed data sets.  Judgement may be used to determine participation according to local centre practice.  Unit leads will be asked to provide details of their local team and whether individuals fulfil the criteria for citable or acknowledged collaborator status.
10.2 	Acknowledged collaborators
Acknowledged collaborators will include consultant surgeons who contributed patients to the audit, but did not personally collect data and trainees who have made a lesser contribution to patient recruitment and data collection than that required for citable collaborator status.  Trainees who are acknowledged contributors will also receive a certificate of participation for inclusion in their portfolios.  
Local collaboratives and hospital Trusts will have ownership of their own data and will be able to present it locally if they wish.
11. 	Research Governance 
The main aim of the audit is to determine the safety of therapeutic mammaplasty.
Data will be analysed at the end of the study period to determine mean complication and re-excision rates.  These figures will be used for benchmarking and to determine acceptable complication parameters for the audit (mean +/- 3 standard deviations as per original NMBRA).  Outcome data for each individual centre and/or surgeon (depending on number of patients recruited) will be calculated, compared with the national average and fed back to participating units.   
12. 	Study Management
Oversight of the audit will be by the TeaM Audit Steering Group which will have wide representation from reconstructing surgeons, trainees, the professional societies, patient representative and those with experience of study management and statistics.  This group is expected to meet twice per year, but may also meet more frequently if necessary.
There will in addition be a smaller executive group for day to day audit management.  It is expected that most of this work will be done as a ‘virtual group’ by e mail.
13.	Study timeline
The following study time line is proposed
· HES analysis
· Feb – May 2016
· 3 centre pilot study
· April 2016 onwards
· Registration of interest from breast units
· Feb –September 2016
· Local audit approvals in participating units
· February-September 2016

**** All units must have registered, obtained local audit approvals for study participation and sent a copy of the form/email confirming audit approvals to the MFAC by the study start date 5th September 2016****

· Patient recruitment 
· Patients with TM operation dates between 5th September 2016 – 10th February 2017 inclusive
· Data collection period
· 5th September 2016- 12th March 2017 (allowing for 30 day FU)
· Closing date for data submission 
· 31St March 2017
· Data analysis
· April-May 2017
· Write up and dissemination
· June/July 2017
· Design of  prospective cohort study and grant submission
· Sept-Dec 2017
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Gantt Chart for TeaM Study 
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