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Unstructured summary
The aims of this Oncoplastic Breast Consortium (OPBC) initiative were to identify important knowledge gaps in the field of oncoplastic breast-conserving surgery (OPS) and nipple- or skin-sparing mastectomy (NSM/SSM) with immediate reconstruction and to recommend appropriate research strategies to address them. A total of 212 surgeons and 26 patient advocates from 55 countries prioritised the fifteen most important from a list of 38 identified knowledge gaps in two electronic Delphi rounds. An interdisciplinary OPBC panel of 63 stakeholders from 20 countries obtained consensus during an in person meeting to select seven of these fifteen knowledge gaps as research priorities: Firstly, the impact of OPS on quality of life and the optimal type and timing of reconstruction after NSM/SSM with planned radiotherapy should be addressed by prospective cohort studies at an international level. Secondly, the role of adjunctive mesh and the positioning of implants during implant-based breast reconstruction should ideally be investigated by randomised controlled trials of pragmatic design. Thirdly, BREAST-Q is a suitable tool to assess primary outcomes in these studies, but other patient reported outcomes metrics should be systematically evaluated and quality indicators of surgical morbidity further assessed.


Introduction
The emphasis on aesthetic outcomes and quality of life (QoL) after breast cancer treatment motivated surgeons to develop oncoplastic breast surgery, which includes oncoplastic breast-conserving surgery (OPS), as well as nipple-sparing mastectomy (NSM) and skin-sparing mastectomy (SSM) with immediate reconstruction.  The first oncoplastic breast surgery techniques were introduced into clinical practice over 25 years ago.1-3 Nevertheless, current evidence is based mainly on single-centre observational studies with small sample sizes and short follow up. Applicability and generalisability of study findings in the field of OPS are further limited by the lack of robust study designs and the complex issue of standardisation of these tailored surgical techniques.4 Even though NSM and SSM in conjunction with a wide range of options for immediate reconstruction are considered more standardised procedures, many open questions remain when applying them in clinical practice.5 Large single-centre series with extended follow-up, prospective multi-centre studies and randomised controlled trials (RCTs) have only recently been published in this important field.6-8 
In the past few years, several organisations have systematically evaluated and specified current areas for improvement in surgical breast cancer research and treatment. The Association of Breast Surgery Gap Analysis Working Group described various key research gaps including the need to assess the effectiveness of oncoplastic and reconstructive surgery.9 The gap analysis identified several ongoing controversies that need to be resolved in this clinical field. The Swiss, German and Austrian societies of senology convened a consensus conference that revealed substantial heterogeneity in several aspects of clinical OPS practice.10 Finally, the global Oncoplastic Breast Consortium (OPBC) has identified major disagreement among experts in many questions that are pertinent to NSM with immediate reconstruction.11
The aims of this consensus process were to identify the most important knowledge gaps in the field of oncoplastic breast surgery based on pan integration of diverse sources of clinical evidence (including personal experience drawn from contemporary practice) and to propose appropriate and practical scientifically robust and pragmatic strategies to address them.


Methods
List of knowledge gaps
The identification of knowledge gaps was performed according to a pre-specified protocol (pages 2-8, supplementary materialappendix 1), as follows: All knowledge gaps were included that were identified by significant disagreement (≥25%) among experts during the first international consensus conference on OPS10 and the first OPBC consensus conference on NSM11. The seven scientific secretaries were tasked with adding key knowledge gaps in oncoplastic breast surgery practice and research to this list based on their expert opinion. All 424 OPBC members were informed via a newsletter of the upcoming Delphi process and were able to give feedback, as well as report additional knowledge gaps. In order to identify key literature in the field that may indicate whether a knowledge gap had already been well addressed, two scientific secretaries performed a specific PubMed search in January 2019 using search terms related to research needs and nipple- or skin-sparing mastectomy and OPS (search strategy: “inconclusive”[tiab] OR “unknown”[tiab] OR "further research"[tiab] OR "research need"[tiab] OR “gap”[tiab] OR “priority”[tiab] OR “unmet”[tiab]) AND “skin AND mastectomy” OR “nipple AND mastectomy” OR ("mammaplasty"[Mesh]) OR (“oncoplastic” OR "oncoplastic surgery" OR "oncoplastic technique" OR "oncoplastic breast conservation" OR "oncoplastic breast reduction" OR "oncoplastic breast surgery" OR "oncoplastic approaches" OR "oncoplastic techniques") OR ("therapeutic mammaplasty" OR mammaplasties OR mammoplasty OR mammoplasties) OR ("breast conserving surgery" OR "partial breast reconstruction" OR "conservative breast surgery" OR "Breast Conservation Therapy" OR "oncoplastic approach"[tiab]). The same two scientific secretaries queried clinicaltrial.gov (using search terms “breast cancer” for condition/disease and “nipple-sparing” or “skin-sparing” or “oncoplastic”) to obtain information on ongoing clinical trials indicating that knowledge gaps may be sufficiently addressed in the near future. The scientific secretaries adjusted and finalised the list of knowledge gaps.
Delphi process
The prioritisation of knowledge gaps was performed according to a pre-specified Delphi process (pages 3-4, supplementary appendix material). Two rounds of electronic surveys were sent to all OPBC members to assess the importance of knowledge gaps with anonymised feedback of results. Importance was defined as need for knowledge to guide clinical practice and research, as opposed to knowledge of theoretical or purely scientific interest. 
There are currently no guidelines for the numbers of participants required for such a Delphi process. Given the complexity of identifying knowledge gaps in clinical practice and research in the field of oncoplastic surgery, we planned a priori to recruit a heterogeneous group of specialized surgeons and patient advocates for the process. Firstly, we pre-specified a minimum number of 85 OPBC surgeons from around the world with diversity in terms of background, career-stage, gender, and geography, representing clinicians who perform oncoplastic surgery in daily practice. Secondly, we planned to recruit a minimum of 15 OPBC patient advocates from different countries. The OPBC reflects a heterogeneous consortium of specialists and patient advocates. A first group of OPBC members consists of national coordinators and panellists who have permanent roles within the OPBC. They were invited to join the OPBC based on their expertise in breast cancer management with a practice primarily dedicated to management of breast cancer.11 A second group of OPBC members consists of breast surgeons from various backgrounds with different levels of experience who decided to join the OPBC by self-registration on the OPBC website.12 The OPBC patient advocacy group consists of patients who underwent breast cancer surgery with or without partial or whole breast reconstruction and volunteered to support the mission of the OPBC. A questionnaire was sent to all OPBC members during the Delphi process to evaluate their background characteristics.
A personalized access link for the electronic round-one questionnaire was sent out on 24 April 2019 to all 390 surgeons and 34 patient advocates of the OPBC according to the pre-specified timeline. Soon thereafter, several recipients raised concerns about the comprehensibility of the questionnaire for the patient advocates. Therefore, additional lay term explanations for all questions and a glossary prepared by scientific secretaries and a patient advocate (with 30 years of experience in healthcare communication) were sent to all patient advocates. 
Participating members were asked to rank the importance of every knowledge gap on a nine-point Likert scale from one (not important) to nine (extremely important) and to recommend ten of them as OPBC research priorities (pages 9-10, see supplementary materialappendices 2A and 2B). A time frame of 2.5 weeks was permitted for submission of the questionnaire with two reminders sent during that time. 
All participants from the first round received a second personalised access link to the electronic round-two questionnaire. First-round non-responders were considered to have declined study participation and were not contacted again for the second round. The round-two questionnaire consisted of the same list of knowledge gaps with aggregated feedback from round one. Feedback included the percentage of participants recommending the topic for inclusion in the OPBC research agenda and the median Likert ranking of each item of round one, shown separately for medical professionals, patient advocates and all participants (see page 11, supplementary materialappendix 2C). Participants were asked to complete the questionnaire again to review, re-rate and re-prioritise the knowledge gaps in light of the above feedback and their own answers to the first round displayed for each knowledge gap. A period of two weeks was permitted to complete round two with two reminders again being sent.  
To take account of the preferences of all participating medical professionals and patient advocates, results from round one were used in the final analysis for those participants who did not take part in round two. The proportion of recommendations for inclusion in the OPBC research agenda and the median Likert rating of each knowledge gap were calculated separately for medical professionals and patient advocates. The mean of the proportion of recommendations and Likert ratings for the two groups was used for ranking of the knowledge gaps. Ranking was determined first by descending proportion of recommendations and second by descending Likert rating. The top 15 ranked knowledge gaps were selected to be discussed at the OPBC consensus conference as potential research priorities. 
Delphi participants
There are currently no guidelines for the numbers of participants required for such a Delphi process. Given the complexity of identifying knowledge gaps in clinical practice and research in the field of oncoplastic surgery, we planned a priori to recruit a heterogeneous group of specialized surgeons and patient advocates for the process. Firstly, we pre-specified a minimum number of 85 OPBC surgeons from around the world with diversity in terms of background, career-stage, gender, and geography, representing clinicians who perform oncoplastic surgery in daily practice. Secondly, we planned to recruit a minimum of 15 OPBC patient advocates from different countries. The OPBC reflects a heterogeneous consortium of specialists and patient advocates. A first group of OPBC members consists of national coordinators and panellists who have permanent roles within the OPBC. They were invited to join the OPBC based on their expertise in breast cancer management with a practice primarily dedicated to management of breast cancer.11 A second group of OPBC members consists of breast surgeons from various backgrounds with different levels of experience who decided to join the OPBC by self-registration on the OPBC website.12 The OPBC patient advocacy group consists of patients who underwent breast cancer surgery with or without partial or whole breast reconstruction and volunteered to support the mission of the OPBC. A questionnaire was sent to all OPBC members during the Delphi process to evaluate their background characteristics.
Consensus conference
The consensus conference panel consisted of 63 special guests, OPBC panellists and OPBC patient advocates from 20 countries (see pages 12-15, supplementary materialappendices 3A and 3B). Special guests were selected based on their expertise in medical oncology, radiation oncology, clinical epidemiology or biostatistics with representation from research support units and surgical trainees. The latter responded to a call for trainees in an OPBC newsletter.
Prior to the conference, the 15 top-rated knowledge gaps identified during the Delphi process were sent to the panel with detailed voting results (exact percentage and mean score). The panel met face to face to agree on the list of research priorities and to discuss the most appropriate study designs. Since many of the knowledge gaps were broad-based topics in the field of OPS and NSM/SSM with immediate reconstruction, more focused research questions were developed in the PICO (Patient problem, Intervention, Comparison, and Outcome) format.13 This allowed the evaluation of research tools and/or clinical trial designs to address knowledge gaps most appropriately. The degree of appropriateness was assessed according to the methodological quality of the study design, its feasibility and the expected applicability of results to the respective knowledge gaps. The scientific secretaries prepared a concise strategy proposal incorporating both the research question and trial design to address the 15 most important knowledge gaps. The proposal was sent to the panellists in advance and served as basis for discussion during the meeting (pages 16-33, supplementary materialappendix 4). 
After two lectures on selection and prioritisation of knowledge gaps, voting on the top 15 identified during the Delphi process took place to determine which of these should become OPBC research priorities (page 34, supplementary materialappendix 5A). Voting was in the format yes, no or abstain. Simple majority was defined by agreement among 51–75% of the panellists and consensus by agreement above 75%. In case of consensus to add a knowledge gap to the agenda, the proposed strategy to address this gap was discussed and adjusted live on screen according to the comments of the panel, followed by voting on the strategy (page 35, supplementary materialappendix 5B). In case of majority voting on the knowledge gap or respective scientific strategy, discussion and re-voting was encouraged. 
Search strategy and selection criteria Identifying best evidence
The results of the Delphi process and consensus conference were brought into context with published, ongoing or planned studies in the form of this review. Literature searches were developed, peer-reviewed and conducted by two information specialists. Medline (via Ovid), Embase (via Elsevier) and Epistemonikos were searched for RCTs, systematic reviews and meta-analyses using text words and subject headings for terms around breast cancer/mastectomy and breast reconstruction/OPS, and standardized filters for study designs were applied.14,15 To identify any planned or ongoing studies, Prospero, ClinicalTrials.gov and the WHO International Clinical Trials Registry Platform were searched (see pages 36-39, supplementary appendix material6 for full strategy). In a first screening round performed on abstract level, references were excluded by one author (AS) according to the following criteria: study not involving humans, study not on breast cancer, study on basic research only, study without surgical intervention, study on the antibiotic effect of compounds only, study on drains/sealing/dressing only, study on decision aids for patients, study on cost analysis only. A second screening round was performed independently by two authors (GM and EK) on abstract level and references were further selected according to their relevance in respect of the seven selected research priorities. These references were added with full-text to an EndNote X8 library. Finally, the first author (WPW) generated the final reference list from this EndNote X8 library based on currentness and relevance to the scope of this review. Additional references cited within those publications or retrieved from personal files were selectively included.




Findings
A total of 38 knowledge gaps were identified in the field of oncoplastic surgery (table one). During Delphi round one, knowledge gaps were prioritised by 54% (212/390) of OPBC surgeons and 76% (26/34) of OPBC patient advocates who came from 55 countries (see page 40 of supplementary appendix 7Amaterial for characteristics and 7B pages 41-42 for countries of Delphi participants and supplementary appendixpages 43-508 for full results of Delphi process). These figures were well above the pre-specified minimum number of Delphi participants requested in the protocol. During Delphi round two, knowledge gaps were re-prioritised by 80% (170/212) of OPBC surgeons and 77% (20/26) of patient advocates. As pre-specified in the protocol, feedback from round one was used for the 20% (42/212) of professionals and 23% (6/26) of patient advocates who completed round one but did not complete round two. 
One question was not ranked among the 15 most important knowledge gaps by medical professionals, but was included due to high ranking by patient advocates. Two questions were not ranked among the 15 most important knowledge gaps by patient advocates, but were included due to high ranking by medical professionals. One of these questions was included in the 15 most important knowledge gaps only by re-prioritisation during round two.
The seven OPBC research priorities selected by consensus during the conference are shown in table 2. The iterative discussion and voting process (page 51, see supplementary appendix 9material) achieved consensus on the appropriate research method to address six of the research priorities and a strong majority for one (table 3). The selected research priorities and proposed study designs are discussed below. 
What is the optimal type of reconstruction in the setting of planned adjuvant radiotherapy?
This top-ranked knowledge gap was selected as a research priority by 98% of conference participants and the corresponding research question in the PICO format was readily accepted as well.13 However, the most appropriate research strategy was heavily debated. A RCT design, as suggested by the scientific secretaries, was not felt to be feasible and the study design selected was a prospective cohort study with propensity score matching and patient-reported satisfaction with breast, assessed by the BREAST-Q questionnaire at two years, as the primary outcome. This design was endorsed by more than three-quarters (79%) of panellists. 
What is the optimal timing of reconstruction in the setting of planned adjuvant radiotherapy?
This knowledge gap was ranked second during the Delphi and was added to the OPBC research agenda with strong consensus at initial voting during the conference. While the corresponding PICO question was also promptly accepted, the discussion on the study design mirrored the previous one. Re-voting achieved consensus on a prospective register to optimally address the first two knowledge gaps.
What are the indications for the use of synthetic versus biological versus no mesh in implant-based breast reconstruction?
This knowledge gap ranked fifth in the Delphi process and was only selected as a research priority by re-voting after discussing the limitations of any particular study design to specifically evaluate indications of one versus another device. The panel agreed to address this knowledge gap with a research question focusing on patient satisfaction with initial use of any type of mesh, as opposed to comparing different types of mesh. It recommended a pragmatic non-inferiority RCT design with the BREAST-Q “satisfaction with breast” scale as a long-term patient reported primary outcome, stratified by breast size and degree of ptosis.
What are the indications for the use of pre- vs sub-pectoral implant-based breast reconstruction?
This was the first knowledge gap to be unanimously accepted as an OPBC research priority and also to achieve a consensus recommendation for the most appropriate research question and trial design at initial voting. The panel recommended a pragmatic superiority RCT to address the question of whether patients undergoing pre-pectoral IBBR are more satisfied than patients undergoing sub-pectoral IBBR. 
What is the effect of OPS on quality of life?	
The panel added this knowledge gap to the agenda with a prompt consensus recommendation to address it by a prospective multi-centre cohort study with propensity score matching and the BREAST-Q “satisfaction with breast” scale as primary endpoint.
What are the best tools to measure the effect of OPS on quality of life and to allow comparison of trial results?
The panel included this knowledge gap in the OPBC research agenda with direct consensus at initial voting. It recommended a similar method to the one used for the present review, consisting of a Delphi process with development based on a systematic review or even meta-analysis followed by a consensus conference. Both of these components should involve patient advocates.
What are the most accurate quality indicators in OPS?	
Despite significant overlap between this and previous knowledge gaps, the panel accepted it as a research priority since aesthetic results and QoL are not the only relevant quality indicators. The panel discussed how the disadvantages of OPS should be monitored, especially since OPS reflects a clear escalation of surgery compared to conventional BCS (see figure one for example of a common OPS procedure). Hence, the morbidity associated with OPS is likely to be increased. The panel recommended the risk of complications to be further evaluated in prospective multi-centre cohort studies before deciding on the most accurate quality indicators in OPS.





Discussion
The present process identified several important knowledge gaps in the field of oncoplastic breast surgery and resulted in recommendations for appropriate research strategies to approach them. The optimal type and timing of reconstruction after NSM/SSM with planned radiotherapy were considered the most important knowledge gaps and correspond to areas of controversy in the literature. Radiotherapy has a major impact on the risk of complications after immediate implant-based breast reconstruction (IBBR) as well as autologous breast reconstruction.16,17 A large prospective multi-centre cohort study compared complications and PROs of irradiated and non-irradiated patients who received reconstruction.18 Autologous reconstruction, which is often not offered by reconstructive surgeons in this context, was associated with lower risk of complications and higher patient satisfaction compared to IBBR. Other series have confirmed these observations, but major controversy persists concerning the use of immediate autologous reconstruction in this setting.19-23 Indeed, several large series have shown good outcomes after immediate IBBR in the context of radiotherapy as well, with different timing strategies for two-stage immediate IBBR.24,25 The recommended OPBC studies, together with other planned or ongoing prospective observational studies and even RCT’s, will help select the optimal type and timing of reconstruction when radiotherapy is planned.26-29 Finally, there has been renewed interest in preoperative radiotherapy as a strategy to reduce the risk of radiation-induced toxicity to the reconstructed breast and potentially improve the accuracy of dose delivery.30  Several observational studies with long-term follow-up supportthe concept that  radiotherapy followed by mastectomy with or without immediate breast reconstruction is oncologically safe and does not create technical difficulties with subsequent surgical dissection.31-33  
The present work further identified the role of adjunctive mesh and positioning of implants in relation to the pectoral muscle during IBBR as important knowledge gaps. The availability of acellular dermal matrix (ADM) and synthetic meshes for soft tissue coverage has triggered increased usage of one-stage immediate IBBR and subsequently pre-pectoral approaches.34-40 To date, all published studies on pre-pectoral IBBR are small and observational, mostly suggesting that it is safe and effective.35-37,41-44 Sub-pectoral IBBR, however, remains the most commonly performed breast reconstruction in the US.45 Several prospective studies are planned or ongoing to assess the role of adjunctive mesh in different settings.46-48 Three RCTs comparing pre- versus sub-pectoral approaches for immediate IBBR are registered: a tri-centre trial in Denmark and Norway49 and single-centre trials from the Mayo Clinic50 and Ottawa Hospital Research Institute.51  The OPBC recently received major public funding from the Swiss National Science Foundation for OPBC-02 / PREPEC, a large international RCT on pre- versus sub-pectoral IBBR after NSM or SSM.52 It will test the hypothesis that pre-pectoral IBBR is associated with improved long-term QoL. The primary endpoint will be patient-reported chest physical well-being measured by the BREAST-Q. The trial will include 372 patients across 21 OPBC sites in seven countries with 24 months of follow-up. Randomisation of the first patient is planned for June 2020. The trial was designed by applying the PRECIS-2 requirements for pragmatism, which is in line with the current panel recommendation.53-56 The study design allows surgeons much flexibility in the technical aspects of surgical decision-making. This may help avoid some of the safety issues encountered in the BRIOS trial.7,8 Although the latter revealed no major differences in patient QoL and satisfaction when comparing one- versus two-stage immediate IBBR, the ADM-assisted one-stage approach was associated with significantly higher odds of complications, re-operation, as well as loss of implant, ADM or both. Despite these high rates of complications being partly explained by poor patient selection and lack of experience with a one-stage technique, its safety in routine surgical practice must be questioned.57,58 
Finally, the aforementioned process identified the need to investigate the effectiveness of OPS. The association between objective aesthetic outcomes and PROs is complex. Limited available evidence suggests that OPS has a modest impact on patient satisfaction.59 An observational study from Brazil found a significantly higher proportion of excellent results after OPS compared to conventional BCS when measured by software and surgeons. However, there were no differences when assessed by patients.60 There are at least ten commonly used PRO metrics in breast surgery, and new tools are currently under development.61-63 Determination of the best assessment tool will facilitate QoL measurements across OPBC centres in future studies, but in the meantime, the panel recommended the BREAST-Q for addressing the above knowledge gaps as this is one of the most widely used and comprehensive PRO instruments. It is rigorously developed, validated, specific to breast surgery and available in several languages.64-66 Despite there being no universally accepted approach for determining the clinical significance of health-related QoL data, first estimates on minimally important differences for the BREAST-Q scores have now been published and these allow sample size calculations for clinical trials.67 
Clinical indicators of risk in OPS are likely to focus on factors such as rates of complications and return to the operating room as well as delays to start of adjuvant treatments or return to work. A comprehensive review showed high rates of overall and disease-free survival together with low rates of local recurrence, positive margins and re-excisions after OPS. Thus, conventional oncologic parameters do not seem to be discriminatory as critical quality indicators.68 Another large review found a wide range of complications after OPS with largely differing risk based on poorly designed and underpowered studies.4 The lack of standardised practice in OPS hampers generation of robust clinical data in this field. Despite  knowledge gaps referring to OPS classifications systems being ranked relatively low (27th and 30th) in this Delphi process, there is an urgent need for standardisation to permit meaningful and comparative  research involving OPS procedures. 10,69-72 The specific risks associated with various techniques need to be determined to support the development of standardised quality assurance programmes for OPS. 



Conclusion
The 2019 OPBC Delphi process and consensus conference resulted in the following recommendations: Firstly, the optimal type and timing of reconstruction after NSM/SSM with planned radiotherapy should be addressed by prospective international cohort studies. Secondly, the role of  mesh as either a biological or synthetic adjunct together with pre-/subpectoral  positioning of implants in the immediate reconstructive setting ideally requires  RCTs of pragmatic design. Thirdly, the impact of OPS on global health-related quality-of-life should bea component of future research studies . While 
the impact of OPS on quality of life and the optimal type and timing of reconstruction after NSM/SSM with planned radiotherapy should be addressed by prospective cohort studies at an international level. Secondly, the role of adjunctive mesh and the positioning of implants during IBBR should ideally be investigated by RCTs of pragmatic design. Thirdly, BREAST-Q is a suitable tool to assess primary outcomes in these studies, but other PRO metrics should be systematically evaluated and appropriate quality indicators of surgical morbidity determinedy further assessed. 
The consensus conference panel recognised significant overlap between the prioritised knowledge gaps. It reinforced an earlier recommendation to implement a prospective register based on a defined set of core variables for oncoplastic procedures at OPBC centres.11 Future observational OPBC studies can be embedded in this register, which will also permit the feasibility of any particular RCT to be promptly assessed by real life data from the study sites.  
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Figure 1: Right oncoplastic reduction mammoplasty with inferior pedicle for supraareolar tumour and left reduction mammoplasty for symmetry
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A: Procedure at a glance
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B: Patient before surgery with preoperative marking of tumour, landmarks and new position of the nipple
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C: Right oncoplastic supraareolar en bloc tumorectomy
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D: Bilateral reduction mammoplasty with inferior pedicle
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E: Patient one year after surgery


	Table 1: Final ranking of knowledge gaps in oncoplastic surgery prioritised during the Delphi process 
	Recommendation rate*
	Likert scale         mean rating†

	(1) What is the optimal type of reconstruction in the setting of planned adjuvant radiotherapy?
	60.9%
	7

	(2) What is the optimal timing of reconstruction in the setting of planned adjuvant radiotherapy?
	57.1%
	7

	(3) What is the effect of OPS on local recurrence risk?
	48.9%
	7.5

	(4) What is the effect of modern radiotherapy on local recurrence risk after OPS in general and the role of partial irradiation and radiotherapy boost, when larger margins are achieved, in particular?
	47.8%
	7.5

	(5) What are the indications for the use of synthetic versus biological versus no mesh in implant-based breast reconstruction (IBBR)?
	47.8%
	7

	(6) What are the indications for the use of pre- vs sub-pectoral IBBR?
	47.7%
	7.5

	(7) What is the effect of OPS on quality of life?
	42.8%
	7.5

	(8) What is the clinical relevance of breast implant associated-anaplastic large cell lymphoma?
	35.2%
	7

	(9) What are the best tools to measure the effect of OPS on quality of life and to allow comparison of trial results?
	34.3%
	7

	(10) What are the indications for the use of one- vs two-stage IBBR?‡ 
	32.8%
	6.75

	(11) What are contraindications for nipple preservation?
	32.4%
	7

	(12) What are the most accurate quality indicators in OPS?
	29.8%
	7

	(13) What are the best localisation techniques for non-palpable tumours in OPS?
	28.1%
	6.5

	(14) What are the indications for contralateral prophylactic mastectomy?‡ § 
	26.9%
	7

	(15) What are the advantages of OPS compared to conventional breast conserving surgery?¶ 
	24.3%
	7

	 

	(16) What are the indications for risk-reducing surgery?
	23.3%
	7

	(17) Is NSM/SSM oncologically safe when used for locally advanced breast cancer without the use of neoadjuvant chemotherapy?|| 
	22.2%
	6

	(18) What is the impact of surgical technology on risk of skin flap necrosis (scalpel/scissors vs electrocautery vs Plasma Blade)?
	19.8%
	6

	(19) What are contraindications for skin preservation?
	19.5%
	7

	(20) What is the role of surgical axillary staging in risk-reducing NSM/SSM?|| 
	18.9%
	6

	(21) How can we coordinate training efforts in OPS?**
	18.3%
	7

	(22) What is the best technique for intraoperative skin flap viability assessment to reduce the risk of skin flap necrosis (e.g., indocyanine green fluorescence, thermography)?
	17.4%
	5.5

	(23) What is the optimal site of incision in specific situations (e.g., tumour <1cm from the nipple, upper-inner quadrant tumour in large breast)?
	16.9%
	6

	(24) What is the optimal follow-up (interval, imaging modality) for patients after NSM?
	15.9%
	7

	(25) Does the immediate use of compression bra or compression dressing reduce the risk of skin flap necrosis?
	15.8%
	5.5

	(26) What is the optimal treatment of a positive retroareolar margin?
	15.0%
	7

	(27) How can we optimise current OPS classification systems for use in clinical research?
	14.7%
	7

	(28) What is the role of robotic surgery for NSM?
	14.6%
	4.75

	(29) What is the best treatment of non-infectious skin breakdown after IBBR?
	13.8%
	6.5

	(30) What are the best OPS classification systems for use in clinical practice by professionals and insurance companies?
	13.6%
	6.5

	(31) Should follow-up after risk reducing NSM/SSM be individualised according to the amount of residual breast tissue on imaging?
	13.0%
	6

	(32) What is the optimal timing for contralateral symmetrising procedures?
	12.1%
	7

	(33) What is the role of MRI before NSM?
	11.9%
	7

	(34) What is the optimal follow-up (interval, imaging modality) for patients after SSM?
	11.0%
	6.75

	(35) What is the best treatment for implant-related cellulitis?
	10.5%
	6

	(36) What are the indications for retroareolar frozen section?
	8.6%
	6

	(37) What is the best technique for tissue conditioning to reduce the risk of skin flap necrosis (e.g., nitroglycerine and/or local heat application)?
	6.6%
	5.5

	(38) Should NSM be performed in male patients with breast cancer?
	5.2%
	5

	* Recommendation to discuss this knowledge gap at the consensus conference.                                                                                                                                        † Ranking of importance of every knowledge gap on a 9-point Likert scale from 1 (not important) to 9 (extremely important). Importance was defined as the urgent need of knowledge to guide clinical practice and research.                                                                                                                                                                         ‡ This question was not ranked among the 15 most important knowledge gaps by patient advocates, but was included due to high ranking by medical professionals.                                                                                                                                                                                                                                                           § This question was included in the 15 most important knowledge gaps by reprioritisation during the 2nd Delphi round.                                                                                                ¶  This question was not ranked among the 15 most important knowledge gaps by medical professionals, but was included due to high ranking by patient advocates.                                                                                                                                                                                                                                                        || Dropped out of the 15 most important knowledge gaps due to low ranking by medical professionals.                                                                                                                                                                                   ** Dropped out of the 15 most important knowledge gaps due to low ranking by patient advocates. 
OPS  Oncoplastic breast-conserving surgery
NSM  Nipple-sparing mastectomy
SSM  Skin-sparing mastectomy











	Table 2: Selection of research priorities from the 15 most important knowledge gaps by the OPBC panel
 
 
 
 
 

	Knowledge gaps
	No. of votes
	Yes 
	No 
	Abstain
	Final recommendation*

	 
	(Results of initial final voting) 
	 

	(1) What is the optimal type of reconstruction in the setting of planned adjuvant radiotherapy?
	59
	58
	1
	0
	98% (Consensus)

	(2) What is the optimal timing of reconstruction in the setting of planned adjuvant radiotherapy?
	60
	51
	6
	3
	85% (Consensus) 

	(3) What is the effect of OPS on local recurrence risk?
	59
	26
	31
	2
	44% (No Consensus) 

	(4) What is the effect of modern radiotherapy on local recurrence risk after OPS in general and the role of partial irradiation and radiotherapy boost, when larger margins are achieved, in particular?‡ 
	60 (59) 
	26 (31)
	31 (23)
	3 (5)
	43% (No Consensus)

	(5) What are the indications for use of synthetic versus biological versus no mesh in implant-based breast reconstruction (IBBR)?
	58 (59)
	50 (44)
	8 (14)
	0 (1)
	86% (Consensus)

	(6) What are the indications for use of pre- vs sub-pectoral IBBR?
	60
	52
	3
	5
	87% (Consensus)

	(7) What is the effect of OPS on quality of life?
	59
	56
	3
	0
	95% (Consensus)

	(8) What is the clinical relevance of breast implant associated-anaplastic large cell lymphoma?‡ 
	60 (60)
	42 (35)
	17 (22)
	1 (3) 
	70% (Majority)

	(9) What are the best tools to measure the effect of OPS on quality of life and to allow comparison of trial results?
	60
	51
	7
	2
	85% (Consensus)

	(10) What are the indications for the use of one- vs two-stage IBBR?‡ 
	59 (58)
	40 (40)
	18 (16)
	1 (2)
	68% (Majority)

	(11) What are contraindications for nipple preservation?‡ 
	59 (60)
	39 (35)
	18 (22)
	2 (3)
	66% (Majority)

	(12) What are the most accurate quality indicators in OPS?
	58 (53)
	46 (39)
	12 (10)
	0 (4)
	79% (Consensus) 

	(13) What are the best localisation techniques for non-palpable tumours in OPS?
	59
	15
	41
	3
	25% (No Consensus)

	(14) What are the indications for contralateral prophylactic mastectomy?‡ 
	59 (60)
	28 (33)
	31 (26)
	0 (1)
	47% (No Consensus) 

	(15) What are the advantages of OPS compared to conventional breast-conserving surgery?‡ 
	60 (59)
	41 (33)
	18 (24)
	1 (2)
	68% (Majority)

	* Recommendation to include this knowledge gap in the OPBC research agenda based on its importance. Majority was defined by agreement among 51–75% of the panellists and consensus by agreement above 75%. Importance was defined as the urgent need of knowledge to guide clinical practice and research.                                                                                                                                                                                                                  ‡ As pre-specified in the protocol, discussion and re-voting were encouraged in case of initial majority voting (supplementary appendix 1).
OPS  Oncoplastic breast-conserving  surgery                                                                                                                                                                                                                                                                                                                                                              





	Table 3: Research priorities with corresponding research question and study design as recommended by the OPBC panel during the consensus conference

	Research priorities
	Research question in PICO format
	Study Design
	No. of votes
	Yes 
	No 
	Abstain
	Final voting

	(1) What is the optimal type of reconstruction in the setting of planned adjuvant radiotherapy?
	P: Are breast cancer patients with planned radiotherapy                                                                     I: with immediate pre-pectoral implant, radiation, exchange to autologous reconstruction                                                                C: compared to  immediate autologous reconstruction                                                                        O: more satisfied with the reconstructed breast at two years after mastectomy
	- Prospective cohort study                                                                                        - Propensity score matching                                                                                     - 2 years follow-up                                                 - Primary outcome: Satisfaction with breast (BREAST-Q)                                                                      
	58
	46
	11
	1
	79% (Consensus)

	(2) What is the optimal timing of reconstruction in the setting of planned adjuvant radiotherapy?
	P: Are patients with breast cancer who require mastectomy and will need PMRT                                                                         I: with immediate reconstruction (stratified by technique)                                                             C: compared to delayed reconstruction (could have temporary expander)                                                                          O: more satisfied with breasts?
	- Prospective register                                            - 2 years follow-up                                                - Primary outcome: Satisfaction with breast (BREAST-Q)
                                                                                                             
 
	57
	47
	7
	3
	82% (Consensus) 

	(5) What are the indications for use of synthetic versus biological versus no mesh in implant-based breast reconstruction (IBBR)?
	P: Are patients after mastectomy receiving                               
I: immediate pre-pectoral implant reconstruction without ADM or synthetic mesh                                                                      C: compared to pre-pectoral implant reconstruction with ADM or synthetic mesh                                                                      O: less satisfied with the reconstructed breast?
	- Pragmatic RCT                                                   - 1:1 Randomisation                                              - 3 years follow-up                                               - Primary outcome: Satisfaction with breast (BREAST-Q)                                                        - Non-inferiority
	57
	40
	12
	5
	70% (Majority) 

	(6) What are the indications for the use of pre- vs sub-pectoral IBBR?
	P: Are patients after mastectomy receiving                               
I: immediate pre-pectoral implant reconstruction                      
C: compared to immediate sub-pectoral implant reconstruction                                                       O: more satisfied with the reconstructed breast?
	- Pragmatic RCT                                                      - 1:1 Randomisation                                             - 2 years follow-up                                               - Primary outcome: Satisfaction with breast  (BREAST-Q)                                                        - Superiority 
	56
	47
	5
	4
	84% (Consensus)

	 (7) What is the effect of OPS on quality of life?
	P: Are patients after                                                                   I: level II* OPS                                                                         C: compared to standard BCS and mastectomy                      
O: more satisfied with their breasts?
	- Prospective multi-centre cohort study                                                         - Primary endpoint: Satisfaction with breast (BREAST-Q)                                                      - Propensity matching  
	55
	53
	2
	0
	96% (Consensus)

	(9) What are the best tools to measure the effect of OPS on quality of life and to allow comparison of trial results?
	P: What are the best tools to measure the effect of OPS on quality of life and to allow comparison of trial results?
	- Systematic review / meta-analysis                   
- Delphi including patients                                 - Consensus conference with patients
                                                                                                             
 
	58
	44
	8
	6
	76% (Consensus) 

	(12) What are the most accurate quality indicators in OPS?
	P: Do patients after                                                                    I: OPS                                                                                        C: compared to standard BCS or mastectomy                          
O: experience more complications?
	- Prospective multi-centre cohort study                                                         - Endpoints: complication rate, sick leave, return to work, return to theatre
	58
	52
	6
	0
	90% (Consensus) 

	* according to the classification by Clough et al
 
ADM  Acellular Dermal Matrix 
BCS Breast-conserving surgery
IBBR Implant-based breast reconstruction 
OPS Oncoplastic breast-conserving surgery
PICO  Population, Intervention, Comparison, Outcome
PMRT Post-mastectomy radiotherapy
RCT  Randomised controlled trial


 

1.	Benediktsson KP, Perbeck L. Survival in breast cancer after nipple-sparing subcutaneous mastectomy and immediate reconstruction with implants: a prospective trial with 13 years median follow-up in 216 patients. Eur J Surg Oncol 2008; 34(2): 143-8.
2.	Clough KB, Nos C, Salmon RJ, Soussaline M, Durand JC. Conservative treatment of breast cancers by mammaplasty and irradiation: a new approach to lower quadrant tumors. Plast Reconstr Surg 1995; 96(2): 363-70.
3.	Galimberti V, Zurrida S, Zanini V, et al. Central small size breast cancer: how to overcome the problem of nipple and areola involvement. Eur J Cancer 1993; 29A(8): 1093-6.
4.	Haloua MH, Krekel NM, Winters HA, et al. A systematic review of oncoplastic breast-conserving surgery: current weaknesses and future prospects. Ann Surg 2013; 257(4): 609-20.
5.	Veronesi U, Stafyla V, Petit JY, Veronesi P. Conservative mastectomy: extending the idea of breast conservation. Lancet Oncol 2012; 13(7): e311-7.
6.	Santosa KB, Qi J, Kim HM, Hamill JB, Wilkins EG, Pusic AL. Long-term Patient-Reported Outcomes in Postmastectomy Breast Reconstruction. JAMA Surg 2018; 153(10): 891-9.
7.	Dikmans RE, Negenborn VL, Bouman MB, et al. Two-stage implant-based breast reconstruction compared with immediate one-stage implant-based breast reconstruction augmented with an acellular dermal matrix: an open-label, phase 4, multicentre, randomised, controlled trial. Lancet Oncol 2017; 18(2): 251-8.
8.	Negenborn VL, Young-Afat DA, Dikmans REG, et al. Quality of life and patient satisfaction after one-stage implant-based breast reconstruction with an acellular dermal matrix versus two-stage breast reconstruction (BRIOS): primary outcome of a randomised, controlled trial. Lancet Oncol 2018; 19(9): 1205-14.
9.	Cutress RI, McIntosh SA, Potter S, et al. Opportunities and priorities for breast surgical research. Lancet Oncol 2018; 19(10): e521-e33.
10.	Weber WP, Soysal SD, El-Tamer M, et al. First international consensus conference on standardization of oncoplastic breast conserving surgery. Breast Cancer Res Treat 2017; 165(1): 139-49.
11.	Weber WP, Haug M, Kurzeder C, et al. Oncoplastic Breast Consortium consensus conference on nipple-sparing mastectomy. Breast Cancer Res Treat 2018; 172(3): 523-37.
12.	Oncoplastic Breast Consortium (https://oncoplasticbc.org/, accessed 21 October 2019). 2019 
13.	Richardson WS, Wilson MC, Nishikawa J, Hayward RS. The well-built clinical question: a key to evidence-based decisions. ACP J Club 1995; 123(3): A12-3.
14.	Wong SS, Wilczynski NL, Haynes RB. Developing optimal search strategies for detecting clinically sound treatment studies in EMBASE. J Med Libr Assoc 2006; 94(1): 41-7.
15.	Lefebvre C ME, Glanville J. . Chapter 6: Searching for studies. In: Higgins J, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 (updated March 2011). The Cochrane Collaboration, 2011. Available from www.cochrane-handbook.org.
16.	Reish RG, Lin A, Phillips NA, et al. Breast reconstruction outcomes after nipple-sparing mastectomy and radiation therapy. Plast Reconstr Surg 2015; 135(4): 959-66.
17.	Jagsi R, Jiang J, Momoh AO, et al. Complications After Mastectomy and Immediate Breast Reconstruction for Breast Cancer: A Claims-Based Analysis. Ann Surg 2016; 263(2): 219-27.
18.	Jagsi R, Momoh AO, Qi J, et al. Impact of Radiotherapy on Complications and Patient-Reported Outcomes After Breast Reconstruction. J Natl Cancer Inst 2018; 110(2).
19.	Rochlin DH, Jeong AR, Goldberg L, et al. Postmastectomy radiation therapy and immediate autologous breast reconstruction: integrating perspectives from surgical oncology, radiation oncology, and plastic and reconstructive surgery. J Surg Oncol 2015; 111(3): 251-7.
20.	Schaverien MV, Macmillan RD, McCulley SJ. Is immediate autologous breast reconstruction with postoperative radiotherapy good practice?: a systematic review of the literature. J Plast Reconstr Aesthet Surg 2013; 66(12): 1637-51.
21.	Jagsi R, Li Y, Morrow M, et al. Patient-reported Quality of Life and Satisfaction With Cosmetic Outcomes After Breast Conservation and Mastectomy With and Without Reconstruction: Results of a Survey of Breast Cancer Survivors. Ann Surg 2015; 261(6): 1198-206.
22.	Chawla AK, Kachnic LA, Taghian AG, Niemierko A, Zapton DT, Powell SN. Radiotherapy and breast reconstruction: complications and cosmesis with TRAM versus tissue expander/implant. Int J Radiat Oncol Biol Phys 2002; 54(2): 520-6.
23.	Nava MB, Benson JR, Audretsch W, et al. International multidisciplinary expert panel consensus on breast reconstruction and radiotherapy. Br J Surg 2019; 106(10): 1327-40.
24.	Cordeiro PG, Albornoz CR, McCormick B, et al. What Is the Optimum Timing of Postmastectomy Radiotherapy in Two-Stage Prosthetic Reconstruction: Radiation to the Tissue Expander or Permanent Implant? Plast Reconstr Surg 2015; 135(6): 1509-17.
25.	Kronowitz SJ, Lam C, Terefe W, et al. A multidisciplinary protocol for planned skin-preserving delayed breast reconstruction for patients with locally advanced breast cancer requiring postmastectomy radiation therapy: 3-year follow-up. Plast Reconstr Surg 2011; 127(6): 2154-66.
26.	ACTRN12614000045617. Choice of breast reconstruction (immediate, delayed or none) and quality of life for women undergoing mastectomy and radiotherapy for breast cancer.; 2014.
27.	Center CCC. Breast Reconstruction Following Breast Cancer in Very High Risk Patients. https://ClinicalTrials.gov/show/NCT03261323; 2019.
28.	Group DBCC. Delayed-immediate Versus Delayed Breast Reconstruction in Breast Cancer Patients With Mastectomy and Radiation Therapy. https://ClinicalTrials.gov/show/NCT03730922; 2019.
29.	Institute TMUC, Hospital. Effect of Radiation and Its Timing on Breast Reconstruction in Chinese Patients. https://ClinicalTrials.gov/show/NCT03743324; 2019.
30.	Lightowlers SV, Boersma LJ, Fourquet A, et al. Preoperative breast radiation therapy: Indications and perspectives. Eur J Cancer 2017; 82: 184-92.
31.	Riet FG, Fayard F, Arriagada R, et al. Preoperative radiotherapy in breast cancer patients: 32 years of follow-up. Eur J Cancer 2017; 76: 45-51.
32.	Gornes H, Cabarrou B, Jouve E, et al. Long-Term Follow-up of Immediate Latissimus Dorsi Flap Reconstruction After Neoadjuvant Chemotherapy and Radiotherapy for Invasive Breast Cancer. Clin Breast Cancer 2019; 19(4): e540-e6.
33.	Poleszczuk J, Luddy K, Chen L, et al. Neoadjuvant radiotherapy of early-stage breast cancer and long-term disease-free survival. Breast Cancer Res 2017; 19(1): 75.
34.	Sbitany H, Wang F, Peled AW, et al. Immediate implant-based breast reconstruction following total skin-sparing mastectomy: defining the risk of preoperative and postoperative radiation therapy for surgical outcomes. Plast Reconstr Surg 2014; 134(3): 396-404.
35.	Bettinger LN, Waters LM, Reese SW, Kutner SE, Jacobs DI. Comparative Study of Prepectoral and Subpectoral Expander-Based Breast Reconstruction and Clavien IIIb Score Outcomes. Plast Reconstr Surg Glob Open 2017; 5(7): e1433.
36.	Sigalove S, Maxwell GP, Sigalove NM, et al. Prepectoral Implant-Based Breast Reconstruction: Rationale, Indications, and Preliminary Results. Plast Reconstr Surg 2017; 139(2): 287-94.
37.	Woo A, Harless C, Jacobson SR. Revisiting an Old Place: Single-Surgeon Experience on Post-Mastectomy Subcutaneous Implant-Based Breast Reconstruction. Breast J 2017; 23(5): 545-53.
38.	Dieterich M, Paepke S, Zwiefel K, et al. Implant-based breast reconstruction using a titanium-coated polypropylene mesh (TiLOOP Bra): a multicenter study of 231 cases. Plast Reconstr Surg 2013; 132(1): 8e-19e.
39.	Casella D, Di Taranto G, Marcasciano M, et al. Nipple-sparing bilateral prophylactic mastectomy and immediate reconstruction with TiLoop((R)) Bra mesh in BRCA1/2 mutation carriers: A prospective study of long-term and patient reported outcomes using the BREAST-Q. Breast 2018; 39: 8-13.
40.	Pukancsik D, Kelemen P, Gulyas G, et al. Clinical experiences with the use of ULTRAPRO((R)) mesh in single-stage direct-to-implant immediate postmastectomy breast reconstruction in 102 patients: A retrospective cohort study. Eur J Surg Oncol 2017; 43(7): 1244-51.
41.	Baker BG, Irri R, MacCallum V, Chattopadhyay R, Murphy J, Harvey JR. A Prospective Comparison of Short-Term Outcomes of Subpectoral and Prepectoral Strattice-Based Immediate Breast Reconstruction. Plast Reconstr Surg 2018; 141(5): 1077-84.
42.	Sbitany H, Piper M, Lentz R. Prepectoral Breast Reconstruction: A Safe Alternative to Submuscular Prosthetic Reconstruction following Nipple-Sparing Mastectomy. Plast Reconstr Surg 2017; 140(3): 432-43.
43.	Jafferbhoy S, Chandarana M, Houlihan M, et al. Early multicentre experience of pre-pectoral implant based immediate breast reconstruction using Braxon((R)). Gland Surg 2017; 6(6): 682-8.
44.	Downs RK, Hedges K. An Alternative Technique for Immediate Direct-to-Implant Breast Reconstruction-A Case Series. Plast Reconstr Surg Glob Open 2016; 4(7): e821.
45.	Weber WP, Reck S, Neff U, et al. Surgical hand antisepsis with alcohol-based hand rub: comparison of effectiveness after 1.5 and 3 minutes of application. Infect Control Hosp Epidemiol 2009; 30(5): 420-6.
46.	Hospital MG. Evaluation of ADM Soft Tissue Reinforcement. https://ClinicalTrials.gov/show/NCT03494244; 2020.
47.	Trust MUNF, LifeCell. Breast Reconstruction Outcomes With and Without StratticE. https://ClinicalTrials.gov/show/NCT02608593; 2016.
48.	University JH. Pre-pectoral AlloDerm® to Reinforce Tissues in Tissue Expander Breast Reconstruction. https://ClinicalTrials.gov/show/NCT03195322; 2017.
49.	Odense University H, Sygehus L, Sykehuset T. Direct to Implant Breast Reconstruction Based Pre- or Retropectoral. 2020.
50.	Mayo C. Prospective Trial of Subcutaneous Versus Subpectoral 2-Staged Implant-Based Breast Reconstruction. 2019.
51.	Ottawa Hospital Research I. Pre-pectoral Versus Sub-pectoral Implant Placement in Immediate Breast Reconstruction. 2020.
52.	Swiss National Science Foundation. http://p3.snf.ch/project-185613 (accessed on 29 January 2020).
53.	Schwartz D, Lellouch J. Explanatory and pragmatic attitudes in therapeutical trials. J Chronic Dis 1967; 20(8): 637-48.
54.	Ford I, Norrie J. Pragmatic Trials. N Engl J Med 2016; 375(5): 454-63.
55.	Thorpe KE, Zwarenstein M, Oxman AD, et al. A pragmatic-explanatory continuum indicator summary (PRECIS): a tool to help trial designers. J Clin Epidemiol 2009; 62(5): 464-75.
56.	Loudon K, Treweek S, Sullivan F, Donnan P, Thorpe KE, Zwarenstein M. The PRECIS-2 tool: designing trials that are fit for purpose. BMJ 2015; 350: h2147.
57.	Potter S, Wilson RL, Harvey J, Holcombe C, Kirwan CC. Results from the BRIOS randomised trial. Lancet Oncol 2017; 18(4): e189.
58.	Benson JR. One-stage direct-to-implant breast reconstruction using acellular dermal matrix. Lancet Oncol 2018; 19(9): 1141-3.
59.	Losken A, Dugal CS, Styblo TM, Carlson GW. A meta-analysis comparing breast conservation therapy alone to the oncoplastic technique. Ann Plast Surg 2014; 72(2): 145-9.
60.	Santos G, Urban C, Edelweiss MI, et al. Long-Term Comparison of Aesthetical Outcomes After Oncoplastic Surgery and Lumpectomy in Breast Cancer Patients. Ann Surg Oncol 2015; 22(8): 2500-8.
61.	Tevis SE, James TA, Kuerer HM, et al. Patient-Reported Outcomes for Breast Cancer. Ann Surg Oncol 2018; 25(10): 2839-45.
62.	Center MSKC, Hospital for Special Surgery NY, University M. Developing a New Questionnaire About Patient Expectations of Breast Conserving Therapy. https://ClinicalTrials.gov/show/NCT02753673; 2016.
63.	Chen CM, Cano SJ, Klassen AF, et al. Measuring quality of life in oncologic breast surgery: a systematic review of patient-reported outcome measures. Breast J 2010; 16(6): 587-97.
64.	Pusic AL, Klassen AF, Scott AM, Klok JA, Cordeiro PG, Cano SJ. Development of a new patient-reported outcome measure for breast surgery: the BREAST-Q. Plast Reconstr Surg 2009; 124(2): 345-53.
65.	Cohen WA, Mundy LR, Ballard TN, et al. The BREAST-Q in surgical research: A review of the literature 2009-2015. J Plast Reconstr Aesthet Surg 2016; 69(2): 149-62.
66.	Mundy LR, Homa K, Klassen AF, Pusic AL, Kerrigan CL. Breast Cancer and Reconstruction: Normative Data for Interpreting the BREAST-Q. Plast Reconstr Surg 2017; 139(5): 1046e-55e.
67.	Voineskos SH, Klassen AF, Cano SJ, Pusic AL, Gibbons CJ. Giving Meaning to Differences in BREAST-Q Scores: Minimal Important Difference for Breast Reconstruction Patients. Plast Reconstr Surg 2019.
68.	De La Cruz L, Blankenship SA, Chatterjee A, et al. Outcomes After Oncoplastic Breast-Conserving Surgery in Breast Cancer Patients: A Systematic Literature Review. Ann Surg Oncol 2016; 23(10): 3247-58.
69.	Weber WP, Soysal SD, Fulco I, et al. Standardization of oncoplastic breast conserving surgery. Eur J Surg Oncol 2017; 43(7): 1236-43.
70.	Weber WP, Soysal SD, Zeindler J, et al. Current standards in oncoplastic breast conserving surgery. Breast 2017; 34 Suppl 1: S78-S81.
71.	Clough KB, Kaufman GJ, Nos C, Buccimazza I, Sarfati IM. Improving breast cancer surgery: a classification and quadrant per quadrant atlas for oncoplastic surgery. Ann Surg Oncol 2010; 17(5): 1375-91.
72.	Hoffmann J, Wallwiener D. Classifying breast cancer surgery: a novel, complexity-based system for oncological, oncoplastic and reconstructive procedures, and proof of principle by analysis of 1225 operations in 1166 patients. BMC Cancer 2009; 9: 108.

3

image2.jpeg




image3.jpeg




image4.jpeg




image5.jpeg




image1.jpeg




