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1. INTRODUCTION

Breast cancer remains the most frequently diagnosed cancer among women worldwide,
affecting 1.5 million women each year. The primary aim of breast conserving surgery (BCS) is
achieving oncological safety through complete tumour excision with clear margins. BCS with
adjuvant whole breast irradiation is well established as an oncologically safe option in the
management of early breast cancer. As surgical techniques have moved away from more radical
approaches towards breast conservation and the use neoadjuvant therapy increased, oncoplastic
surgery has evolved from BCS.

As with any emerging technique, oncological safety is of prime concern. OBCS has the
advantage of allowing for higher volume surgical resection, thereby reducing positive resection
margins, and subsequently re-excision and mastectomy rates. This may have the added benefit
of preventing delays in adjuvant therapy due to lower rates of positive margins encountered and
obviating further surgery.! OBCS also has the ability to improve cosmesis and patient
satisfaction as compared to mastectomy and standard BCS.

The aim of oncoplastic breast conservation surgery is to prevent major distortion, as
delayed correction of major deformity is much more difficult in a breast which was treated with
radiotherapy as well. Radiotherapy impairs wound healing properties in tissues via
microvascular injury, defective collagen deposition due to fibroblast dysfunction due to
upregulation of TGFP family members. As wound healing problems after radiotherapy are
significantly higher, delayed correction or reconstruction of major deformities would expose
the patient to unnecessary risks compared to immediate correction before radiotherapy
delivered. Further, in case wound healing problems develop after delayed correction, it further
impairs the aesthetic outcome which we wanted to correct originally. Nevertheless, the patient
needs to be informed during informed consent that there will always be deformity, her breast
will “never be the same” again, and the only aim of oncoplastic surgery is to prevent major
deformities, which would significantly impair her quality of life very likely. Having said these,
there will always be impairment in the quality of life even with oncoplastic surgery, but —
hopefully — it will be moderate only compared to non-oncoplastic wide excision caused major
deformity.

Importantly, oncoplastic surgery should not be mixed with onco-cosmetic surgery, when
the tumour-breast ratio would not indicate the application of oncoplastic techniques as the

tumour could have been removed with simple wide local excision resulting in no significant
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aesthetic defect. In onco-cosmetic surgery a simple wide excision is combined with aesthetic
surgery to improve quality of life, i.e., using breast cancer surgery for aesthetic purposes. It is
mainly applied in macromastia when patients always wanted to have smaller breasts, or patients
with significant (grade III) ptosis who always wanted to have more “perky” breasts but has not
undergone aesthetic breast surgery before. In these cases, breast cancer surgery can improve
quality of life via improving breast cosmesis at the time of cancer surgery.

Adequate application of oncoplastic surgery requires experience. There is no way to
objectively determine what an individual considers major deformity and how it affects her
quality of life. Oncoplastic surgeons are left with their own experience when they advise
patients about techniques and the likely outcomes. While there is always a common sense
amongst the oncoplastic surgeons in choosing the oncoplastic technique, a thorough and
detailed discussion with the patient is an absolute pre-requirement to find out what breast shape
and size she thinks is ideal for her. Additionally, these complex decisions are ideally discussed
in multiple settings, as patient are unable to concentrate on and balance on quality-of-life issues
right after breaking bad news, as well as fully understand and digest specific risks and
complications of complex oncoplastic operations. Needless to say that decisions should be
backed up by discussions on oncological and oncoplastic multidisciplinary teams.

A great consideration was given how to organise the presentation of the methods, results,
and conclusions in this thesis. Ideally the various oncological outcomes are presented in relation
to each oncoplastic surgical techniques. Here, however, it would have been difficult and rather
confusing due to the heterogeneity and overlap in the oncoplastic techniques. There would have
been too many variables in techniques and outcomes to be presented in a didactic manner.
Hence, I opted to present these in a way to reflect the natural evolution of the techniques which
was paralleled with the recognition of the oncological safety and its measurement. Firstly,
oncological safety was audited on unit level when new techniques were introduced, which was
followed by regional and national studies when the given technique gained popularity and was
applied in many units too. This represents the first step in benchmarking of a unit’s
performance, i.e. local results are matched to regional / national results. The second step of
benchmarking is when the latter is matched to international data based on systematic reviews
or meta-analyses. These two steps benchmarking is the only possible way to audit the quality
of a newly applied surgical technique when prospective randomised controlled trials are not

feasible.
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Therefore, in this thesis, the oncological safety data measured on unit level are presented
first, followed by regional and national data that we studied. While the highest level of evidence
for the oncological safety in oncoplastic breast surgery is based on the systematic reviews and
meta-analyses, these are not based on our original research hence these are not presented
separately, but rather included in the introduction as part of literature review. This also helps
the reader to familiarise with the most up-to-date results and understand how our own original
research contributed to the overall evidence of the oncological safety of oncoplastic surgery.

The studies included in this thesis dating back to the late 2000s. However, mastectomy
followed by immediate reconstruction or delayed reconstruction — the latter being introduced
even earlier — have been established procedures and their oncological safety have already been
investigated widely in the preceding two decades and published extensively. Hence, my thesis
is focuses on the oncological safety of oncoplastic breast conservation surgery primarily, which
started to gain popularity in the late 2000s and there was hardly any data published on the

oncological safety for that at that time.

10
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2. BACKGROUND

2.1. Review of the relevant literature

Breast conservation treatment (BCT) defined as breast conservation surgery (BCS) with whole
breast irradiation is the standard of care in the management of early breast cancer. The goal of
BCT is tumour free resection margins and good local control. An important secondary goal is
a satisfactory cosmetic outcome as this is associated with both patient satisfaction and improved
quality of life.? Poor cosmetic outcomes can affect up to 40% of patients undergoing BCT.?
There are many factors influencing the ultimate cosmetic outcome including host factors,
adjuvant therapy administered, tumour location in breast however the percentage of breast
volume excised is the single most important factor influencing cosmetic outcome.>? How the
breast looks after treatment is important because of the correlation between cosmetic outcome
and the patients’ anxiety and depression score, body image, sexuality and self-esteem.*

In the last decade BCT has evolved to ensure both adequate oncological resection and
good cosmetic outcome for patients with larger tumours. Increasing utilisation of neoadjuvant
therapy to enable tumour shrinkage and allow BCT is one strategy. Oncoplastic breast
conservation surgery (OBCS) with or without neoadjuvant therapy facilitates tumour excision
with a wide margin of resection followed by immediate reconstruction of the defect (partial
breast reconstruction), thus preserving a natural breast shape in woman and improving cosmetic
outcome. Indications for OBCS include: anticipated poor cosmetic outcome with standard BCS
(sBCS); large tumour in large breast; an alternative to mastectomy; or prevention of
lymphoedema, fibrosis and chronic pain that may be associated with irradiation in large
breasted woman.’ Additionally, as OBCS is increasingly being utilised as an alternative to
mastectomy +/- immediate reconstruction, this approach may offer a lower complication rate
compared with total mastectomy and reconstruction, particularly if radiotherapy is being given
in the adjuvant setting.>® Potential benefits of this approach could be improved patient
satisfaction, quality of life, as well as decreased health care costs compared to full breast
reconstruction.’

OBCS has become widely accepted and adopted into routine clinical practise. Accurate
national data on current utilisation and practise of OBCS is limited.® A recent study from the
MD Anderson Cancer Centre in the USA demonstrated that OBCS had a nearly fourfold

increase in the percentage of all breast cancer surgeries performed (from 4 to 15%) between

11
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2007 and 2014. In 2014 OBCS accounted for over 33% of all breast conservation surgeries.® It
is likely that similar increasing rates of OBCS procedures are being undertaken in Europe and
UK. The techniques of OBCS previously required either specialist oncoplastic training for
breast surgeons or a combined approach between breast oncological surgeon and plastic
surgeons. For this reason, in the UK, an oncoplastic fellowship network was set up in 2005 with
eight units in England and two in Scotland (of which the author of this thesis was one of the
first fellows) and this has been developed further subsequently. Competency in mammoplasty
techniques and involvement in pedicled flaps is now a certificate of completion of training
requirement for all general surgeons with a breast sub speciality interest in the UK,
subsequently all newly appointed consultant breast surgeons in the UK will be trained in the
techniques of mammoplasty.

Despite the widespread adoption of OBCS, there is limited high quality evidence to
support the benefits of this approach. > ¢ 1 OBCS utilises the principles of SBCS however the
landmark prospective randomised trials that established the safety and efficacy of BCT mostly
included patients with small tumours.!!-!? Patients who are treated with OBCS often have larger
tumours, in studies over half the patients treated with OBCS had T2-T3 cancers.!?* The
evidence that cancers of these sizes can be safely treated with breast conservation is not robust
in the classic prospective randomized trials.?> Only 599 patients with T2 cancers were
randomized into the arm of breast conservation with radiotherapy in three trials published by
van Dongen et al, Poggi et al and Fisher at al. although the later one randomized up to 4cm
cancer size.>*?¢ Interestingly, patients with T1 cancers only were randomized by Veronesi et al

27, 28

and Arriagada. Hence, the classic randomised controlled trials do not provide sufficient
evidence that breast conservation is safe in T2 cancers and above. Most published OBCS studies
are small, single centre, observational studies reporting (often inconsistent and heterogenous)
outcomes. Comparative studies represent a higher level of evidence and currently this is the

best available evidence.

2.1.1. Tumour resection margins and re-excision rates

Re-excision rates are of the upmost importance in allowing for accurate assessment of tumour
size, margin status, and local recurrence, as well as minimising impact on cosmetic outcome.
The evidence base for surgical margins is continuously evolving and there is no universal
consensus on what defines a positive margin. In the UK most breast surgeons consider a Imm

minimum clear radial margin for both DCIS and invasive breast cancer.?’ However, the Society
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of Surgical Oncology, the American Society for Radiation Oncology & the American Society
of Clinical Oncology recently published a consensus statement on margins.*® This guidance
differs from the Association of Breast Surgery (ABS) guidance in that they recommend a 2mm
excision margin for DCIS. Involved surgical margins occurs in 20-40% of all standard BCS
and one in five BCS patients undergo a re-operation (including re-excision or completion
mastectomy).> 3!

Previous studies have clearly demonstrated a reduction in re-excision rates in the setting
of OBCS as compared to standard BCS or wide local excision (WLE).?> 33 Despite this, some
critics are concerned that tissue rearrangement may inhibit the ability to perform an accurate
re-excision. OBCS allows wider oncological resections and although wider negative margins
are not associated with lower recurrence rates advocates of OBCS argue that wider resections
reduce positive margin rate and results in less re-excisions (or re-operations) compared to
standard BCS.** 3> Re-excisions have the potential for a delay to adjuvant treatment, surgical
complications, and may compromise cosmetic outcome. Additionally, a further operation will
cause stress for patients and their families, patient discomfort and increased health care costs.
Thirteen comparative studies have compared OBCS with a control group examining rates of

positive margin involvement and re-operation rates (Table 1).3- 17 18.22,32,36-41
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Table 1. Comparative studies analysing resection margin involvement and re-operation.

First Author | Year No of cases Margin Positive (+) Re-excision Mastectomy Conclusion
Definition margin rate Rate conversion rate
OBCS | Control OBCS | Control | OBCS | Control | OBCS | Control
Arm* arm arm
Kaur et al 2005 30 30 a 3.3% 3.3% nd nd nd nd OBCS
+ + better
13.3% 33%
close close
Giacalone et 2007 31 43 a 10% 16.6% 0% 2.3% 13% 16.2% OBCS
al + + better
13% 16.6%
close close
Chakravorty | 2012 150 440 nd nd nd 2.7% 13% 3.9% 1.5% OBCS
et al better
Down et al 2013 37 121 b 5.4% 29% 2.7% 15% 2.7% 14% OBCS
better
Mazouni et 2013 45 214 b 15.6% 14% 2% 9% 24% 18% No
al difference
Gulcelik et 2013 106 162 nd 8.4% 11% 10.3% 15% nd nd No
al difference
Tenofsky et 2014 58 84 nd nd nd 5.2% 13.1% nd nd No
al difference
Losken et al 2014 83 139 f 24% 41% 12% 26% 2% 9% OBCS
better
Crown et al 2015 387 425 e 18% 32% 18% 32% 15% 34% OBCS
better
Mansell et al | 2015 119 881** c 13.4% 13.2% 1.6% 7.7% 11.9% 5.5% No
difference
De Lorenzi 2016 454* 908 d 2.9% 2.3% 0% 0% 15.4% | 28.6% No
et al difference
Chauhan et 2016 33 46 a 0% 11% 0% 4.5% 0% 6.5% OBCS
al better
Carter et al 2016 | 1,177* | 9,066** a 1.0% 2.1% nd nd nd nd OBCS
+ + better
4.8% 6.2%
close close

All studies detailed level 2 oncoplastic techniques as described by Clough et al
* OBCS techniques not clearly defined and may include level 1 oncoplastic techniques.

Margin definition: a. negative >2mm between tumour cells and edge, positive (+) tumour cells at cut edge, close <2mm
between tumour cells and edge; b. positive if <5 mm clear margin; c. positive if <Imm for invasive and <2mm DCIS; d. no
ink on invasive tumour or DCIS; nd. not defined.

** Control group included sBCS and Mastectomy+/- Immediate reconstruction

Not all studies report the positive margin rate and there is clear lack of consensus
regarding the definition of positive margins. Additionally, not all studies report the re-excision
or mastectomy conversion rate. Only eight of these comparative studies report a statistically
significant benefit in terms of negative margins and/ or re-operation rate. The largest of these
was a retrospective cohort study which included 1177 patients treated with OBCS.® The control
arms included patients treated with sBCS (n=3559), mastectomy only (n=3263) and
mastectomy plus immediate reconstruction (n=2608). In terms of margin status, patients who
underwent OBCS had significantly less positive or close margins (5.8%) compared to sBCS
(8.3%, p=0.04), the study did not report on re-excisions or re-operation rates. Chakravorty et al
reported significantly less re-excision and mastectomy conversion in OBCS patients (n=150)

compared to sSBCS (n=440).>> The remaining comparative studies reporting significantly less
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tumour margin involvement and re-excision rates are limited by small patient numbers. Five
comparative studies failed to demonstrate a benefit in terms of tumour free margins and re-
operations between OBCS and sBCS (Table 1).

A recent systematic review collectively evaluated over five thousand patients treated
with OBCS in 49 studies reported a weighted average positive margin rate of 10.8%, re-excision
rate 6.0% and conversion to mastectomy rate 6.2%.! Crown et al. assessed a total of 812 patients
undergoing either OBCS or WLE. Of these 18% underwent re-excision in the OBCS cohort, as
compared to 32% in the standard WLE group (p <0.0001).3* Our systematic review in volume
replacement oncoplastic conservation demonstrated an 11.3% (0-29.3) positive margin rate.*?
The re-excision rate however was only 7.2% (0-26.7) due to the variability in what was deemed
a positive margin. This would suggest that the positive margin rate and subsequent re-operation
rate is lower than sBCS. Other systematic reviews have failed to conclude on benefit of tumour
free margins and lower re-excision rates in OBCS given the diverse and heterogenous study
reporting with variation in the frequency of margin involvement ranging between 0-36% of
patients. > 10

In patients with positive margins the subsequent management varied with re-excision
rates of 11%-75%, completion mastectomy rates of 8-100%, no further treatment or
radiotherapy boost to tumour bed in some studies.” It is clear from the current literature that the
wider resections resulting from OBCS procedures does not obviate positive tumour margins
and that the management of involved margins is not standardised. Oncoplastic volume
displacement procedures are the most commonly employed OBCS procedure and this can result
in displacement of the mammary tissue and hamper subsequent re-excision of the tumour bed
necessitating conversion to mastectomy to ensure oncological safety and adequate tumour
excision. However, several papers have demonstrated a reduction in mastectomy rates with the
introduction of OBCS. Crown et al. demonstrated in the OBCS cohort 15% required completion
mastectomy, as compared to 34% in the WLE cohort (p <0.001), despite the average tumour
size in the OBCS group being larger.>® Our systematic review in volume replacement

oncoplastic conservation demonstrated a completion mastectomy rate of only 2.3% (0-10.3).4?
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2.1.2. Complications after oncoplastic surgery

Depending on the technique of OBCS applied, procedures can be complicated and lengthy, and
potentially associated with relatively high post-operative complication rates.!® 43-46 A recent
systematic review of OBCS reported post operative complications occurred in 14.3% of
patients, including liponecrosis (3.3%), skin necrosis (0.5%), haematoma (2.5%), seroma
(1.0%), delayed wound healing (2.2%), nipple necrosis (0.4%) and/ or infection (1.9%)". Most
studies comparing OBCS with standard breast conservation surgery (sBCS) have reported no
difference in surgical complications between the groups.’”> 47 Carter et al compared
complication rates in 9861 patients treated with sBCS, OBCs, Mastectomy only (Mx) and
mastectomy plus immediate reconstruction (Mx-+IR).® OBCS had a lower seroma rate (13%)
than sBCS but wound related complications (4.8%) were statistically higher in OBCS. OBCS
and sBCS had similar haematoma (2%) and surgical site infection rates (4.5%). Interestingly,
compared to Mx+IR, OBCS had significantly lower wound complications, surgical site
infections and haematomas. Reporting and classification of surgical complications is highly
variable, the Clavien-Dindo classification (CDC) is a validated and simple system used in
general and oncological surgery.*® A modified CDC to evaluate postoperative morbidity in
breast cancer patients has been validated and may be a useful tool for standardization of
complication reporting in future clinical studies.* The international TeaM multicentre
prospective cohort study on the outcomes of therapeutic mammaplasty (TM) including 880
patients showed that in total 205 patients (23.3%) developed a complication, but only 25 (2.8%)
required reoperation.’® Further, a subgroup of patients in the TeaM study who underwent TM
to avoid mastectomy were identified, and data on demographics, complications, oncology and
adjuvant treatment were compared with those of patients undergoing mastectomy with or
without IBR in the iBRA-2 study. A total of 2916 patients (TM 376; mastectomy 1532;
mastectomy and IBR 1008) were included in the analysis. Patients undergoing TM were more
likely to be obese and to have undergone bilateral surgery than those having IBR. However,
patients undergoing mastectomy with or without IBR were more likely to experience
complications than the TM group (TM: 79, 21%; mastectomy: 570, 37.2%; mastectomy and
IBR: 359, 35.6%; p < 0-001).°! In our systematic review on volume replacement oncoplastic
conservations, we found that overall complications ranged from 0-65.7%, with a mean of
21.1%. Complications described were divided into minor (I-II) and major (III -IV) as per the
Clavien-Dindo classification - 17.1% (0-52) and 5.6% (0-13.7) respectively. The majority of

these complications were seroma formation (particularly donor site), fat necrosis, haematoma,
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and wound infection. These results demonstrate that the majority of VR surgery complications
can be managed conservatively.*?

In order to further investigate the effect of postoperative complications on survival and
recurrence after surgery for breast cancer we carried out a systematic review and meta-analysis
which included 37,657 patients.> Risk of recurrence, 1-year and 5-year recurrence-free survival
and overall survival were related to complications, particularly for patients with poor
Nottingham Prognostic Index. Five studies failed to demonstrate a relationship between
complications and prognosis. Complication was found to significantly affect 5-year recurrence-
free survival (HR 1.48 95% CI 1.02-2.14, p = 0.04) but not recurrence (HR 2.39, 95% CI 0.94-
6.07, p = 0.07), with a high degree of heterogeneity amongst analysed studies (12 = 95%).2
This has been further confirmed by a recent study from the Swedish cancer registry including
57152 patients, which demonstrated that all-cause and breast cancer mortality rates remained
higher after a major surgical postoperative complication (OS: HR 1.32, 95% CI: 1.15 to 1.51;
BCSS: HR 1.31, 1.04 to 1.65).>* Interestingly, not only the postoperative complications, but the
preoperative circulating systematic inflammatory markers may have a role in the prognosis of
breast cancer. Our meta-analysis including 42 studies showed that higher neutrophil-to-
lymphocyte ratio (NLR) was associated with worse overall survival (OS) (pooled HR 1.75, 95%
CI: 1.52 to 2.00; P < 0.001), disease-free survival (DFS) (HR 1.67, 1.50 to 1.87; P < 0.001),
and breast cancer-specific survival (BCSS) (HR 1.89, 1.35 to 2.63; P <0.001). This effect was
also seen with an arithmetically-derived NLR (dNLR). Higher platelet-to-lymphocyte ratio
(PLR) was associated with worse OS (HR 1.29, 1.10 to 1.50; P = 0.001) and DFS (HR 1.58,
1.33 to 1.88; P < 0.001). Higher lymphocyte-to-monocyte ratio (LMR) was associated with
improved DFS (HR 0.65, 0.51 to 0.82; P < 0.001), and higher C-reactive protein (CRP) level
was associated with worse BCSS (HR 1.22, 1.07 to 1.39; P =0.002) and OS (HR 1.24, 1.14 to
1.35; P =0.002).>

2.1.3. Timely delivery of adjuvant therapy

Radiotherapy is an essential component of breast conservation treatment and delaying
radiotherapy beyond 8 weeks has been demonstrated to have a detrimental effect on local
recurrence.>> >® There is also evidence that delaying chemotherapy beyond 3 months following
surgery may have a detrimental outcome in older patients.>’ Current UK guidelines recommend
that adjuvant treatment (chemotherapy or radiotherapy) should be commenced as soon as

clinically possible within 31 days of completion of surgery.>®
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Tenofsky et al compared OBCS with sBCS and reported a higher rate of non-healing
wounds in the OBCS group, although this did not prolong time to radiation therapy in the
OBCs.* Yoon et al also highlighted that boost after whole breast radiotherapy has been
demonstrated to reduce local recurrence. This is of particular importance in this setting as young
women are at greater risk of local recurrence and more likely to undergo OBCS.>® Concern
regarding accurate delivery of radiotherapy boost to the tumour bed given the breast
parenchymal rearrangement inherent to the majority of OBCS has been raised. No studies have
reported cases where the tumour bed could not be localised for boost therapy. Tumour bed
marking with clips is under reported in studies, but clips and good communication between
oncoplastic breast surgeon and radiotherapist are essential to aid accurate tumour bed boost.®°

Most studies report that OBCS seems safe in terms of adjuvant chemotherapy delivery
and showing no delay in time to adjuvant treatment.!® 16:20. 45. 46.61-64 A few studies however

have reported a delay in time to adjuvant therapy.!# 154344

Published data on the oncological
safety of mastectomy followed by immediate reconstruction is much more robust than that of
OBCS. The evidence for any potential delay of adjuvant chemotherapy after immediate
reconstruction, is conflicting.®>%” Nevertheless, authors agree that even if some delay occurs, it

is unlikely to influence prognosis significantly after mastectomy and reconstruction.

2.1.4. Recurrence and survival

The Oxford overview demonstrates that 75% of local recurrences occur within 5 years of
surgery and confirmed the observation that for every 4 local recurrences prevented by adjuvant
radiotherapy, one breast cancer death was prevented (4:1 ratio) highlighting the importance of
local control in terms of patient survival.®® Rates of breast cancer local recurrence are falling.
A 1% annual rate was considered acceptable however reported rates are now less than 0.5% per
annum.

Loco-regional recurrence has historically been perceived as a failure of adequate local
control, however in the modern era there is increasing recognition that local-regional recurrence
is influenced by tumour biology. Meta-analysis has demonstrated that local recurrence after
BCT for non-triple negative breast cancer have approximately half the risk of local recurrence
compared to triple negative breast cancer, and breast cancer subtype affects the number of
locoregional events.%® 7 Additionally, systemic therapy has a major impact on both local

regional recurrence and distant recurrence.®® 7!
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Patients treated with OBCS often have larger breast tumours. T2-T3 tumours comprise
over half the OBCS patients treated in many studies.!*23 Large tumour size is a poor prognostic
marker and may be a marker of time in situ or accelerated tumour growth and biological
aggressiveness. It remains poorly defined whether OBCS represents an extension of the
application of sBCS to larger tumours or whether a mastectomy was turned into conservation
surgery with oncoplastic techniques.

There is lack of high-level evidence supporting the oncological safety of OBCS in terms
of local recurrence, patient disease free survival (DFS) and breast cancer specific survival
(BCSS). Prospective randomized trials are unlikely to ever be undertaken given the complex
ethical considerations. The current best available evidence is level 3, observational studies with
control groups. To date 8 comparative studies have been published which report on recurrence
rates and survival, the ultimate measures of oncological safety (Table 2).% 1823, 32, 38,40, 41,72

Only 3 studies included local recurrence rates and survival compared to mastectomy patients

and most studies are limited in term of follow up time.

Table 2. Local, Distant Recurrence in OBCS comparative studies

First Author | Year | Study No of cases Surgery T2 + T3 cancers | Follow | Oncological
type control arm (%) up outcome
OBCS | Control OBCS | Control | time
arm arm arm arm (years)
Chakravorty | 2012 R 150 440 sBCS 40.7 34.8 2.3 No
difference
Mazouni 2013 R 45 214 sBCS 289 20.1 3.8 No
difference
Gulcelik 2013 P 106 162 quadrantectomy nd nd 2.7 No
difference
De Lorenzi 2016 R 454* 908 sBCS 44.7 44.7 7.2 No
difference
De Lorenzi 2016 R 193* 386 Mx 100 100 7.4 No
difference
Chauhan 2016 P 33 46 sBCS 64 56 1.5 No
difference
Carter 2016 R 1177* 3559 sBCS 36.3 26 34 No
difference
3263 Mx 46.7 OBCS
better
2608 Mx+IR 36.8 Mx+IR
better
Mansell 2017 R 104 558 sBCS 53.7 15.4 4.6 sBCS better
318 Mx+/- IR 56.2 OBCS
better

All studies detailed level 2 oncoplastic techniques as described by Clough et al
* OBCS techniques not clearly defined and may include level 1 oncoplastic techniques.
** Control group included sBCS and Mastectomy+/- Immediate reconstruction.
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Chakravorty et al reported equivalent safety in a retrospective comparative study that
compared OBCS with sBCS.* The OBCS group included significantly larger tumours, higher
grade and more patients had received neoadjuvant chemotherapy. However, the OBCS also
included a significant greater number of patients with non-invasive breast cancer. There was no
difference in the adjuvant treatment therapy given and no significant difference in local relapse
rates (OBCS 2.7% vs sBCS 2.2%) or distant relapse (1.3% OBCS vs 7.5% sBCS) at median
follow up of 28 months. Mazouni et al compared sBCS with OBCS after primary chemotherapy
in a retrospective study with median follow up of 46 months.!® They reported no significant
difference in 5-year overall survival (96.2% OBCS vs 94.2% sBCS) or relapse free survival
(92.7% OBCS vs 92% sBCS). The groups were equivalent in terms of tumour size, grade, nodal
disease however the OBCS had significantly less HER2 positive patients, more ER+ suggesting
better breast cancer subtypes. Gulcelik et al performed a prospective study comparing
quadrantectomy to therapeutic mammoplasty with a median follow up of 33 months and
reported no difference in disease free survival or overall survival.’® Between the groups there
was no significant difference in tumour size, ER status, HER 2 status and adjuvant treatment
given. Although the study failed to detail tumour grade and nodal involvement in the two
groups.

The largest comparative study is a retrospective single-institution study that included
9861 consecutive patients diagnosed between 2007 and 2014 with a median follow up of 3.4
years.® Four groups were included: sBCS (n=3559), OBCS (n=1177), mastectomy only (Mx)
(n=3263) and mastectomy plus immediate reconstruction (Mx+IR) (n=2608). Compared to
sBCS (n=3559) patients undergoing OBCS (n=1177) had more aggressive disease. There was
no difference in the proportion of hormone receptor positive or triple negative patients in the
OBCS group however they were significantly: younger in age, had larger tumours, more
advanced disease stage, higher tumour grade, higher incidence of multifocality, node positivity,
LVI, more HER2 positivity, more adjuvant chemotherapy administered and surprisingly less
adjuvant hormonal therapy and adjuvant radiotherapy. Despite the marked differences in the
clinicopathological features between sBCS and OBCS groups there was no difference in 3-year
overall survival (95.8% OBCS vs 96.8% sBCS) and recurrence free survival (94.6% OBCS vs
96.1% sBCS). Comparing patients undergoing Mx+IR (n=2608) with OBCS, non-invasive
breast cancer and stage 0 was statistically more frequent in the Mx+IR group, although there
was no difference between Mx+ IR and OBCS in nodal stage or triple negative breast cancer.
Ms +IR patients compared to OBCS did have higher grade tumours, higher incidence of

multifocality, higher LVI, lower proportion of hormone receptor positivity, and higher number
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of HER2 positive tumours. More Mx+ IR patients received adjuvant chemotherapy. Patients
undergoing Mx+IR had significantly better 3-year OS (97.7% Mx+IR vs 95.8% OBCS,
p=0.0007) and recurrence free survival (96.6% Mx+IR vs 94.6% OBCS, p=0.01). The authors
accounted this difference in outcome to the larger proportion of patients with in situ or stage 0
disease in the Mx+IR group. The authors did not perform a direct statistical analysis comparing
demographics of OBCS to Mx (n=3263), although Mx patients had the most advanced stage
disease in the cohort, including 5% with metastatic disease. Unsurprisingly the Mx had the
worst patient outcome of all the groups. In multivariate analysis when comparing surgical
procedures only Mx was significantly different from OBCS, with a hazard ratio over 2 times
that of OBCS for death or recurrence. The authors concluded that OBCS does not disadvantage
patients in terms of short-term outcomes when compared to sBCS or Mx. Whilst this is the
largest comparative study performed, the follow up period in this study is too short to be truly
meaningful in terms of local/ distant recurrence or survival, especially given the heterogenous
tumour pathology between the unmatched groups.

A weakness of the above comparative studies is that the control groups are not matched,
and it is therefore difficult to make conclusions on oncological safety and patient outcome given
the heterogenous tumour pathology. De Lorenzi et al. published two case matched studies
comparing OBCS to sBCS and mastectomy respectively for primary invasive breast cancer
patients diagnosed in a single institution between 2000 and 2008.4%- 72 In the first study OBCS
(n=454) was compared with sSBCS (n=908). Age at surgery, year of surgery, and tumour size
(including T1-4) were the variables used for matching. In terms of clinicopathological features
between the two groups there was no significant differences in tumour histological type, grade,
lymph node status, surgical margin involvement, tumour subtype (luminal A, B, ER+/HER+,
HER?2 enriched and triple negative), presence of perivascular invasion and adjuvant systemic
therapy administered. The OBCS group had significantly more patients with multifocal disease.
The median follow up was 7.2 years. The overall survival was similar (91.4% OBCS vs 91.3%
sBCS at 10 years). The incidence of local recurrence was slightly higher on the OBCS group
(3.2% vs 1.8% at Syears; 6.7% vs 4.4% at 10 years) but this was not statistically significant,
and regional and distant events were similar between the groups. In the second study, OBCS
(n=193) was compared with mastectomy (n=386) in patients with T2 (2-5cm) invasive breast
cancers. Over 90% of mastectomy patients had immediate reconstruction performed. Cases
were matched using age at surgery, year of surgery, and tumour subtype. In the mastectomy
group, tumour multifocality was more frequent and tumours were significantly larger than in

the oncoplastic group. For all other clinicopathological features not used in the matching
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algorithm the two groups were well balanced. The median follow-up was 7.4 years. There was
no significant difference in overall survival 87.3% (OBCS) and 87.1% (Mx) at 10 years.
Disease free survival was similar in both groups: 60.9% (OBCS) and 56.3% (Mx) at 10 years.
The incidence of local events was slightly higher in the OBCS group (7.3 vs. 3% at 10 years),
whereas the incidence of regional events was slightly higher in the mastectomy group. These
differences were not statistically significant. The oncoplastic procedures described in both these
studies were quite heterogenous involving advancement of glandular flaps which suggests level
1 oncoplastic surgery only. Nevertheless, these 2 retrospective studies which include a large
series of patients with matched control groups provide the best available evidence that OBCS
is a safe treatment option for early breast cancer patients.

The above is supported by both Losken and Chand who found that therapeutic
mammoplasty and volume replacement with mini-LD flaps respectively, had no effect on local
recurrence.” 7 Yoon et al found assessed 10 papers in their systematic review, where local
recurrence ranged from 0-10% at a mean follow-up of 40 months.* Our systematic review on
volume replacement oncoplastic conservation including a total of 1,729 patients with a mean
follow-up of 40.8 months (6-125) showed a loco-regional and distant recurrence of 2.5% (0-
8.1) and 3.1% (0-14.6%) at 43.7 and 36.4 months respectively.*?

In term of survival, 5-year DFS has been found to be 91.7%, OS 93.8%, and cancer-
specific survival of 96.1% in previous studies.”> This is comparable with findings in our
systematic review in volume replacement oncoplastic conservation demonstrating an overall
survival and disease-free survival were 96.8% (93.3-100) and 92.6% (84.6-100) at 49.8 and
39.0 months respectively, with a mortality rate of 5.9% (0-35.0) at a mean follow-up of 48.9

months.*?

2.1.5. Aesthetic outcomes after oncoplastic conservation

Systematic review among 25 studies evaluated the cosmetic outcome of OBCS patients
(n=1962). OBCS achieved excellent, good, fair or poor outcomes in 55.2%, 31.0%, 9.4% and
4.4% of patients respectively. Most studies report good cosmetic outcome after OBCS in nearly
90% of patients.> However: variation in how cosmetic outcome was evaluated, reporting with
non-validated assessment tools and timing of evaluation for cosmetic outcome is heterogenous.
Evaluation of cosmetic outcome should be performed at least two years post operatively to
allow for long term effects of radiation therapy.’® Patient self-evaluation is a valuable

assessment because the subjective experience of the patient is central to assessment of quality
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of life, however patients frequently report better scores than professionals.® 4> * Panel-
evaluation is also a reliable alternative. Breast retraction assessment is the only truly objective
method of measuring changes in symmetry. Haloua et al suggest a combination of cosmetic
assessments will produce the most reliable results.

Clough et al undertook a prospective study (n=101) and evaluated cosmetic outcome
using an independent panel format and after a follow up period of 2 years.!'* Favourable
cosmetic outcome was reported in 82% of patients. Viega et al performed a prospective study
to assess OBCS on patient quality of life and self-esteem (n=45).”7 A matched (BMI, age,
demographic and oncological details) control group of sBCS patients (n=42) was used.
Validated patient questionnaires were completed at 6 and 12 months. At postoperative 12
months, the OBCS group reported significantly better health status than the control group with
regard to physical functioning, health perception, vitality, self-esteem, social functioning, role
emotional and mental health. Compared with preoperatively, the OBCS group scores were
significantly higher at 12 months postoperative for seven of the eight dimensions of the Short
Form-36. They also assessed aesthetic outcome using patient scores and panel assessment with
standardized photographs at 6 and 12months post operatively.!® Patients in both the OBCS and
sBCS scored the aesthetic outcome better than physicians. Panelists and patients considered the
aesthetic outcomes of the OBCS better than sBCS.

Estimated percentage of breast volume excised (EPBVE) has been shown to have a
significant impact on patient satisfaction. By estimating volume through mammograms,
subjective cosmetic assessment tools can be used to measure patient satisfaction. In relation to
BCS, studies have demonstrated less than 10% EPBVE correlates with majority patients
satisfaction (83.5%), as compared to over 10%, where this is significantly reduced (37%).2 In
terms of location in the setting of conventional BCS, Pukancsik et al. demonstrated maximum
breast volumes that were resectable without resulting in unacceptable aesthetic and functional
outcomes, or decreased quality of life.”® Percentage volumes were 18-19% in the upper-outer
quadrant (p <0.0001), 14-15% in the lower-outer quadrant (p <0.0001), 8-9% in the upper-inner
quadrant (p <0.0001), and 9-10% in the lower-inner quadrant (p <0.0001). In the setting of
OBCS, patient satisfaction remains high with volume excision of less than 20%.” Once 20%
of breast volume or more is excised, there is a significant risk of deformity. However, tumours
located in the upper inner quadrant and lower pole have been found to more commonly lead to

breast deformity, even when volume excised is less than 20%.%°
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Timing of contralateral symmetrising procedures is variable in studies. De Lorenzi et al
performed simultaneous contralateral reduction mastopexy in 67% of OBCS undertaken.*
Advocates of delayed symmetrising procedures argue that poor cosmetic results occur as a
result of radiotherapy change in the treated breast.?!

There is no standardised patient reported outcomes measures (PROMs) currently used
routinely in the setting of OBCS, however several tools are in existence. The BREAST-Q is a
validated questionnaire-based tool using a Likert scale that assesses physical, psychological and
sexual wellbeing, cosmetic appearance, and overall satisfaction. Chand et al. used the
BREAST-Q questionnaire to assess breast appearance, physical, emotional, and sexual
wellbeing, in patients who underwent either therapeutic mammoplasty or mini-LD flap, with
those who underwent mastectomy and immediate autologous reconstruction. Overall
satisfaction was high in both groups, with 82% reporting “excellent/very good” (mammoplasty
88%; mini-LD 78%), with therapeutic mammoplasty patients being significantly more satisfied
with breast shape (p <0.05), size (< 0.05), and natural feel (p <0.01) as compared to the mini-
LD group, however they demonstrated similar scores for physical and emotional wellbeing.
89% felt that OBCS was better than mastectomy. Mean outcome scores for breast appearance,
physical and emotional wellbeing persisted beyond 15 years.”® Kelsall et al. used the validated
Hopwood body image scale (BIS) scores of psychosocial function and PROMs for breast
appearance and return to function analysis comparing case-matched OBCS with mastectomy
and immediate reconstruction. They found overall BIS score (p = 0.002), self-rated breast
appearance, return to work, and function (all p <0.001) significantly favoured OBCS. This
difference was most marked in women with larger breasts.®?

Patient reported outcome and cosmetic outcome lacked standardisation, however amongst

(2 73, 83, 84 86-88
3 9

patients the Breast- satisfaction expressed on a scale of 1-10% or poor-excellent

89, 90

and the Modified Michigan cosmetic and overall outcomes were most commonly used. In

terms of surgeon reported cosmetic outcome, panel assessments®7- 88 91-94

were most frequently
used. Overall, results tended towards good-excellent outcomes as reported by the patient and

surgeons.
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2.2. Short summary of oncoplastic surgical techniques

In oncoplastic breast conservations the percentage of breast tissue excised has been found to
correlate with aesthetic outcome, which is still reported as poor in up to half of the patients.?
OBCS has developed as a mean to address this. OBCS can be classified into volume
displacement or volume replacement techniques. Volume displacement involves the filling of
a defect through transposition of a glandular or a dermo-glandular flap of breast tissue, and
often requires symmetrisation of the contralateral breast. Volume replacement involves the use
of autologous tissues to replace volume loss. Breast symmetrisation of the contralateral breast
is an integral part of OBCS and should always be considered either in an immediate or a delayed
fashion.

Oncoplastic breast conservation rate is steadily increasing nationwide, which is due the
robust national training programme in the UK in oncoplastic breast surgery as well as
development of diagnostic and localisation techniques in parallel with the increasing use neo-
adjuvant systemic therapy. Figure 1 shows the percentage of oncoplastic breast conservations
within all breast conservation surgeries in England based on the GIRFT Programme National
Subspecialty (Breast) Report between 2008 and 2018.°®¢ We found a similar trend in Scotland
with increasing number of oncoplastic breast conservations with a similar ratio of just less than
10% oncoplastic of all breast conservation surgeries between 2005 and 2016 based on the
Managed Clinical Network (Scotland) data.”> ° However, it has been recognised that
oncoplastic breast conservations were underreported in both audit, and those are very likely

more frequently applied although the exact “real-life” figures are not known.
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Figure 1. Percentage of Wide Local Excisions coded as oncoplastic by year,

April 2008 — March 2018
(GRIFT National Subspecialty Report 2021)

Immediate reconstruction rates were between 25-30% between 2013 and 2018 in England

based on the GIRFT report, although it was significantly higher in patients below 50 years of

age compared to the older patients”® (Figure 2). Similar figures of immediate reconstruction

rates were recorded in Scotland, too. In the West of Scotland, it was 25% in 2019, which was

the last year before the COVID pandemic.”® Importantly, a significant variation from between

15% to 31% were noted in between various breast units in the country. During the years of the

pandemic the immediate reconstruction rate dropped down to 10% in 2021 and 15% in 2021.%
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(GRIFT National Subspecialty Report 2021)

2017/18
Source: HES

27



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

A significant difference can be observed between oncoplastic breast conservation rates
and immediate reconstruction rates in the above figures. While oncoplastic breast conservation
surgeries are firmly increasing on the national level, immediate reconstruction rates are steady,
perhaps a slight increase can be observed. The reason for this is multifactorial, including
increasing application and improved response to neoadjuvant systemic treatment allowing more
breast conservation surgery on the expense of less mastectomy,” as well as the recognition that
breast conservation surgery in multifocal and multicentric breast cancer can be an oncologically
safe option based on the recent ACOSOG Z11102 trial.!®

The firm increase in oncoplastic breast conservation surgery (OBCS) rate is new. Figure
1 suggests that it reached 5% of all breast conservation surgeries (BCS) in England in 2013.
Similarly, Public Health Scotland included OBCS as part of the National Minimum Core
Dataset of the Breast Cancer Audit only in 2014, when clinicians noted first time that OBCS
rate became significant with 4% of all BCS.”7- 10!

Hence, oncological safety of OBCS is much less established than the oncological safety
of breast reconstructions. This thesis, therefore, concentrate on studies and investigations
carried out to build evidence for the oncological safety of OBCS primarily, but includes relevant
data and studies for breast reconstruction too.

Selection of the surgical technique is multifactorial, it mainly depends on tumour location,
breast size and shape, body habitus, comorbidities, available surplus tissue on the donor sites,
as well as patient’s preference. Figure 3. illustrates the decision-making algorithm for selection
of oncoplastic breast conservation technique, followed by a short summary of the most
commonly applied oncoplastic breast conservation techniques without providing detailed

description due to obvious limitations of the text in a thesis.
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Figure 3. Flowchart illustrating the algorithm for selection of surgical technique for oncoplastic breast
conservation

LOQ: lower outer quadrant of the breast, LIQ: lower inner quadrant of the breast, UOQ: upper outer quadrant of the breast,
AICAP: anterior intercostal perforator flap, MICAP: medial intercostal perforator flap, LICAP: lateral intercostal perforator
flap, TE: thoraco-epigastric flap

The principles of oncoplastic of oncoplastic OBCS is to create a flap that can be used to
fill in the tumour excision cavity during re-shaping. During therapeutic mammoplasty either an
extended primary pedicle is created or a secondary pedicle (or both) (Figure 4). This is a
glandular flap created from the remaining breast tissue. In volume replacement OBCS the flap
is created from the vicinity of the breast and rotated in the breast to fill in the excision cavity
(Figure 5). Free flaps (DIEP flap) or implants are used most nowadays to replace the breast
after mastectomy (Figure 6). (Figure 4, 5, 6 photographs were provided by the Medical
[lustration Department, NHS Greater Glasgow and Clyde. Patient’s informed consent for

publication is available upon request.)
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Figure 5. LICAP flap created from the lateral chest wall (LEFT) and thoraco-epigastric flap from the
upper abdomen (RIGHT)

Figure 6. DIEP flap, depicting its blood supply, the deep inferior epigastric perforator artery
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2.2.1. Therapeutic mammoplasty and case presentations

OBCS is defined as level 1 and level 2 techniques.'”? Level 1 oncoplastic techniques does not
require specialist plastic surgical techniques and is used to prevent deformities for tumours
excisions which are less than 20% of the breast volume and includes simple reshaping without
skin excision and may require nipple re-centralizing. Level 2 oncoplastic techniques should be
considered when major volume loss is anticipated and are classified as volume displacement
and volume replacement techniques. The majority of OBCS level 2 techniques utilise volume
displacement techniques, which comprises tumour excision followed by reshaping of the breast
parenchyma as well as reduction of the breast skin envelope.'?? This is commonly referred to
as therapeutic mammoplasty, this is often accompanied by a reduction of the contralateral breast
to improve symmetry. Level 2 OBCS has traditionally been regarded as requiring specialised

training in plastic surgical techniques.

A) Therapeutic mammoplasty from “wise pattern” incision

Wise pattern therapeutic mammoplasty is suitable for excision of large tumours in moderate to
large breast. Re-shaping after tumour excision can be carried out with either a secondary pedicle
created from the remaining breast parenchyma or an extended primary pedicle to the nipple. It

usually requires reduction of the contralateral side with a standard breast reduction technique.
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42-year-old patient underwent a left therapeutic mammoplasty, sentinel node biopsy and
right symmetrising reduction for a 38x28 mm invasive lobular cancer in the upper inner aspect
of the left breast as illustrated on MRI. Her final pathology showed a 40 mm grade 3
pleomorphic invasive lobular cancer with pleomorphic lobular carcinoma in situ which did not
increase the whole tumour size. Excision margins were clear. ER7, PR8, HER2 negative,
sentinel node 0/1. The right breast reduction was benign. Postoperatively she received adjuvant
chemotherapy based on Oncotype DX recurrence score 22 and absolute benefit of
chemotherapy 6% improvement in OS at 10 years based on NHS Predict. She also received 2
field radiotherapy with boost in the tumour bed, goserelin with exemestane and bisphosphonate.
Top left: preoperative photograph, top right: postoperative photograph, bottom left: breast MRI.
(Operated by the author, photographs provided by the Medical Illustration Department, NHS
Greater Glasgow and Clyde. Patient’s informed consent for publication is available upon

request.)

B) Donut mastopexy (Benelli)

Donut mastopexy or Benelli mammoplasty is applied in smaller and less ptotic breasts when
re-shaping is required after excision. The skin envelope is reduced by parallel circumareolar
incisions and re-shaping is carried out with a glandular rotation flap after double-layer

mobilisation. This technique usually does not require immediate symmetrisation on the

contralateral.
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57-year-old patient was diagnosed with a 28 mm cancer in the left breast upper outer
quadrant as illustrated on the mammogram. She was treated with a left donut mastopexy and
sentinel node biopsy and histology showed 26 mm invasive ductal cancer, grade 3, LVI present,
background of DICS but same whole tumour size. Excision margins were clear. 1/4 sentinel
nodes with extra capsular invasion and 1 node with isolated tumour cells. ER8, PR7, HER2
negative. Adjuvant treatment was chemotherapy within the OPTIMA trial (TCx4), 3 field
radiotherapy, bisphosphonates, and 10-year endocrine treatment. Top left: preoperative
photograph, top right: postoperative photograph, bottom left: mammogram. (Operated by the
author, photographs provided by the Medical Illustration Department, NHS Greater Glasgow

and Clyde. Patient’s informed consent for publication is available upon request.)

C) “Tennis racquet” therapeutic mammoplasty

This technique is suitable for moderate to large breasts when a large area from the upper outer
aspect needs to be excised together with the overlying skin. Skin envelope is reduced with the
skin removed from the upper outer aspect in continuity with a circumareolar skin reduction.

The breast is re-shaped by approximating the parenchyma in the upper outer quadrant and

circumareolarly. Contralateral standard reduction is usually required.
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50-year-old patient underwent magseed localised wide local excision of a 4 cm
polymorphic microcalcification representing DCIS from the upper outer aspect of the left
breast, followed circumferential re-excision for multiple involved margins by a colleague. She
still had incomplete margins in three radial directions but refused mastectomy and was referred
to the author. A wide circumferential re-excision (illustrated by the intraoperative Faxitron
image above) with re-shaping using tennis racquet technique was carried out for the occult
DCIS, with sentinel node biopsy and contralateral reduction from wise pattern technique.
Pathology on the left showed extensive DCIS with a 3 mm ER/PR/HER-2 positive ductal
cancer, margins were clear, 0/1 sentinel node. On the right side an occult, incompletely excised
DCIS was revealed, which required re-excision from the lower outer quadrant and clear margins
were achieved finally. Bilateral 2 field radiotherapy was completed, and the patient currently is
on endocrine treatment. Top left: preoperative photograph, top right: postoperative photograph,
bottom left: intraoperative Faxitron image. (Operated by the author, photographs provided by
the Medical Illustration Department, NHS Greater Glasgow and Clyde. Patient’s informed

consent for publication is available upon request.)

2.2.2. Partial breast reconstruction with flaps and case presentations

The term ‘volume replacement’ was first described in a full paper by Raja, Straker and
Rainsbury in 1997.!% Multiple oncoplastic volume replacement techniques have evolved
including latissimus dorsi (LD) flap, thoracodorsal artery perforator (TDAP) flap,
lateral/anterior/medial intercostal artery perforator (LICAP/AICAP/MICAP) flap, lateral
thoracic artery perforator (LTAP) flap, thoracoepigastric (TE) flap, omental flap, and lateral
adipose tissue flap, medial circumflex femoral artery perforator (MCFAP) and internal
mammary artery perforator (IMAP) flaps. The aim of these techniques is to fill the excised
defect thus eliminating deformity and maintaining breast appearance. The most commonly used
oncoplastic volume replacement techniques nowadays are LICAP, MICAP, AICAP, TDAP,

and LTAP flaps, and their applications to the various breast quadrants are shown in Figure 7.
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Figure 7. Distribution of flap types across the breast template

LICAP, Lateral Intercostal Artery Perforator Flap; LTAP, Lateral Thoracic Artery Perforator Flap;
AICAP, Anterior Intercostal Artery Perforator Flap; TDAP, Thoracodorsal Artery Perforator Flap

D) LICAP flap partial breast reconstruction

Chest wall perforator flap based on the lateral intercostal artery perforators are most commonly
used to replace volume in the lateral to aspect of small, non-ptotic breasts. The flap is harvested
from the lateral chest wall from the area below the axilla extending posteriorly — if required —
towards the tip of the scapula. The donor site closed with mobilisation of the lateral chest wall

and dorsal skin superiorly. It does not require contralateral symmetrisation surgery.
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49-year-old patients was diagnosed with multifocal cancer extending over 55 x 36 x 35
mm in the lower outer quadrant of the right breast (3 marking clips indicating biopsy sites
encircled in red). She underwent right breast magseed localised oncoplastic wide local excision,
sentinel node biopsy and partial reconstruction with LICAP flap. Histology showed multi-focal
tubular cancer of the right breast with one 24 mm and two 12 mm foci, all tumours are ERS,
PR8 and HER-2 negative. She completed two field radiotherapy and currently on Tamoxifen.
Top left: preoperative photograph, top right: postoperative photograph, bottom left:
mammogram. (Operated by the author, photographs provided by the Medical Illustration
Department, NHS Greater Glasgow and Clyde. Patient’s informed consent for publication is

available upon request.)

E) AICAP flap partial breast reconstruction

Chest wall perforator flap based on the anterior intercostal artery perforators are most
commonly used to replace volume in the lower pole and central aspect of small, non-ptotic
breasts. The flap is harvested from beneath the inframammary fold and the donor site closed
with mobilisation of the abdominal skin superiorly. It does not require contralateral

symmetrisation surgery.
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& o)

65-year-old patient was diagnosed with a 3cm central tumour behind the left nipple areola
complex causing nipple retraction. As the tumour was ER8 PR7 HER-2 negative, and the
patient did not want to undergo mastectomy she was offered neoadjuvant endocrine treatment
to downstage the cancer, but it failed to achieve clinically significant response after 6 months
of letrozole. Hence, oncoplastic wide excision was carried out with removal of the nipple and
sentinel node biopsy, and partial reconstruction with AICAP flap. Histology showed a residual
20 mm Grade 2 ductal cancer with high grade DCIS increasing the whole tumour size to 23
mm. No LVI was present and excision margins were clear. 3 out of 4 sentinel nodes were
involved, two nodes contained macro-, one node contained micrometastatic disease.
Postoperative staging CT was clear, she received adjuvant TC chemotherapy, 4 field
radiotherapy, bisphosphonates, adjuvant currently she is on Exemestane which is planned for 5
years altogether followed by adjuvant Tamoxifen for another 5 years. Top left: preoperative
photograph, top right: postoperative photograph, bottom left: mammogram. (Operated by the
author, photographs provided by the Medical Illustration Department, NHS Greater Glasgow

and Clyde. Patient’s informed consent for publication is available upon request.
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F) MICAP flap partial breast reconstruction

Chest wall perforator flap based on the medial intercostal artery perforators are used to replace
volume in the lower inner quadrant of small, non-ptotic breasts. The flap is harvested from
beneath the inframammary fold and the donor site closed with mobilisation of the abdominal

skin superiorly, quite similarly to the AICAP flap but the base of the MICAP flap is more medial

than that of the AICAP. It does not require contralateral symmetrisation surgery.

60-year-old patient was diagnosed with a 25mm cancer in the lower inner quadrant of the
right breast (ill-defined mass with marking clip encircled in red). She underwent an oncoplastic
wide excision, sentinel node biopsy and partial reconstruction with MICAP flap. Histology
showed 28 mm grade 1 invasive ductal cancer. Excision margins were clear. ERS, PR8, HER-
2 negative. Postoperatively she received two-field radiotherapy and currently she is on
endocrine treatment. Top left: preoperative photograph, top right: postoperative photograph,
bottom left: mammogram. (Operated by the author, photographs provided by the Medical
[lustration Department, NHS Greater Glasgow and Clyde. Patient’s informed consent for

publication is available upon request.)
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2.2.3. Skin-sparing and nipple sparing mastectomies with reconstructions

Breast reconstruction after mastectomy requires complex decision making. In terms of timing
of the reconstruction, immediate reconstruction is preferable than delayed, as better cosmetic
outcome can be achieved when the skin envelope is kept during mastectomy (Figure 8). In
terms technique of the reconstruction, implant-based reconstruction is unlikely to result in
favourable cosmetic outcome in the setting of chest wall radiotherapy, hence it is advised to
avoid implant reconstruction in this scenario. Importantly, there is no evidence that

reconstructive techniques would influence oncological outcome.

| mastectomy |

Unlikely to require

DXT post op Need post op DXT

N
Implant . .
Autglogus reconstruction w/wo Autologus Delayed Delayed |mmgd|ate
reconstruction LD flap reconstruction reconstruction reconstruction

~\

Figure 8. Flowchart illustrating the algorithm for selection of surgical technique for breast
reconstruction

G) Skin-sparing mastectomy and immediate autologous reconstruction

During skin-sparing mastectomy the breast tissue is removed — most commonly — from a
circumareolar incision together with the nipple areola complex. The skin envelope is
undermined in the mastectomy plane circumferentially, and the breast parenchyma is removed
from the chest wall subsequently. Sentinel node biopsy is carried out from a separate axillary

incision.
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53-year-old patient presented with a large distorting cancer in the right breast of over 12
cm in size (as illustrated on the baseline MRI scan). Biopsies showed invasive ductal cancer,
grade 3. ER/PR negative, HER-2 positive. Axillar core biopsy confirmed nodal metastasis. As
staging CT scan was clear, she underwent neoadjuvant chemotherapy followed by skin-sparing
mastectomy, axillary node clearance and immediate reconstruction with DIEP flap. Histology
showed a residual 88mm cancer with extensive LVI, 8 of 12 nodes positive and scarring in 4
nodes. She underwent postoperative 3 field radiotherapy as well as further systemic treatment
but a year and a half after her surgery she developed cutaneous recurrence in the skin envelope
requiring neo-mastectomy and latissimus dorsi flap cover. The patient currently on Herceptin
but not distant metastasis is evident. Top left: preoperative photograph, top right: postoperative
photograph, bottom left: breast MRI. (Operated by the author and a plastic surgeon as a joint
case, photographs provided by the Medical Illustration Department, NHS Greater Glasgow and

Clyde. Patient’s informed consent for publication is available upon request.)
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H) Nipple-sparing mastectomy and immediate autologous reconstruction

During nipple-sparing mastectomy the breast tissue is removed from a radial incision in the
lower aspect of the breast (with the option of splitting the nipple-areola complex if required) or
from an incision from the infra-mammary fold. The nipple-areola complex is preserved, but the
retroareolar tissue (terminal ducts) should be sent for histology separately to make sure it is free
of malignancy. At immediate reconstruction nipple-sparing mastectomy should be the standard

surgery, unless radiological or clinical suspicion exists that the nipple is involved, or nipple

spare surgically not feasible.

54-year-old patient was referred with screen detected grade 2 invasive lobular carcinoma
(ER7/PR8 / HER-2 negative) in the left breast, with 45mm in size on mammogram, located in
the central / superior aspect in a moderate sized breast. She underwent a nipple-sparing
mastectomy and sentinel node biopsy and immediate reconstruction with DIEP flap. Histology
showed at least 43mm Grade 2 invasive lobular carcinoma, ER7 PR8 HER2-ve. Oncotype DX
risk recurrence score of 11 indicated not for adjuvant chemotherapy. She underwent adjuvant
radiotherapy to left chest wall and currently on letrozole. Top left: preoperative photograph, top
right: postoperative photograph, bottom left: mammogram. (Operated by the author and a
plastic surgeon as a joint case, photographs provided by the Medical Illustration Department,
NHS Greater Glasgow and Clyde. Patient’s informed consent for publication is available upon

request.)
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3. OBJECTIVES

3.1. To establish the oncological safety of oncoplastic breast
conservation surgery and mastectomy followed by immediate
breast reconstruction in the Glasgow breast units

3.1.1. To determine long-term recurrence rates and survival after mastectomy
and immediate breast reconstruction and compare with the published
literature data of the time

1) To investigate local and distal recurrence in the context of tumour characteristics
and stage

2) To show overall and disease-free survival in the whole cohort

3) To investigate local and distal recurrence in the context of adjuvant treatment and

reconstructive techniques

3.1.2. To establish a comparative group to oncoplastic breast conservation
surgery

1) To compare histological characteristics of patients treated with oncoplastic
conservation, wide local excision, and mastectomy

2) To compare adjuvant treatment given after oncoplastic conservation, wide local
excision, and mastectomy

3) To compare incomplete excision rate after oncoplastic conservation to wide local

excision

3.1.3. To investigate the impact of oncoplastic surgery on the timely
commencement of adjuvant treatment

1) To describe tumour characteristics, oncoplastic surgical techniques, postoperative
complications, and further surgery in the OBCS group
2) To compare time between first surgery and adjuvant chemotherapy after oncoplastic

conservation, wide local excision and mastectomy +/- reconstruction
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3.1.4. To study the safety of radiological follow up after oncoplastic breast
conservation surgery

1) To compare patient, tumour, and treatment characteristics of OBCS and WLE
groups of the study
2) To compare number, indication and outcomes of mammograms, ultrasounds, and

biopsies in between the two groups in the first two years of follow up

3.1.5. To determine the long-term recurrence rates and survival after
therapeutic mammoplasty and volume-replacement oncoplastic
conservation respectively

1) To study recurrence rate in the context of tumour characteristics, stage, oncoplastic
surgical technique and adjuvant treatment, and determine incomplete excision rate
after therapeutic mammoplasty

2) To study recurrence rates in the context of tumour characteristics, surgical

technique, and incomplete excision rates after volume replacement oncoplastic

surgery

3.1.6. To compare the oncological outcomes of oncoplastic breast
conservation surgery to wide local excision and mastectomy

1) To compare patient, tumour, and treatment characteristics of the three groups
2) To compare 5-year local and distal recurrence rates, as well as disease free, breast

cancer-specific and overall survival rates

3.1.7. To study the oncological safety of extreme oncoplasty

1) To analyse patient and tumour characteristics, surgical technique, complications,
and adjuvant treatment characteristics of the cohort
2) To investigate incomplete excision rate, S-year local and distant recurrence as well

as cancer-specific and overall survival rates
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3.1.8. To investigate the impact of the COVID-19 pandemic on oncoplastic
surgery

1) To compare tumour characteristics of patients and surgery applied during hospital
lock-down and before the COVID-19 pandemic in the West of Scotland

2) To analyse patients’ risk factors and postoperative complications during hospital
lock-down

3) To show the overall impact of the pandemic on the management of patients with

breast cancer in the West of Scotland

3.2. To invetigate the oncological safety of oncoplastic breast
conservation surgery in national and international studies

3.2.1. To compare the indications of oncoplastic breast conservation, wide
local excision, and mastectomy in the whole of Scotland

1) To investigate regional differences in the type of breast cancer surgeries in Scotland

2) To compare clinicopathological characteristics, adjuvant and neoadjuvant treatment
of patients treated with OBCS, WLE, Mastectomy and Mastectomy with Immediate
Reconstruction

3) To compare time to surgery from diagnosis, and time to adjuvant treatment from

surgery in between the groups

3.2.2. To compare the width of excision margins after oncoplastic breast

conservation versus wide local excision and its impact on recurrence
(OPBC-1/iTOP2? study)

1) To compare clinicopathological features of tumours treated with oncoplastic
conservation and wide local excision

2) To compare margin width differences and incomplete margin rates in between the
two groups

3) To compare local and regional recurrence rates, and disease-free survival in between

the two groups
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3.2.3. To study the oncological safety of oncoplastic breast conservation
surgery in the whole of Scotland — a real life experience

1) To classify breast units as high and low volume oncoplastic units in the context of
number of cases and variability of oncoplastic techniques applied

2) To determine the clinicopathologic and treatment characteristics, and incomplete
excision rates of patients undergoing oncoplastic breast conservation

3) To investigate relationship between postoperative complications and case-load as

well as learning curve and measure 5-year recurrence rates and disease-free survival

3.2.4. To determine the oncological safety of volume replacement oncoplastic
surgery using chest wall perforator flaps in the whole of the UK — a real
life experience

1) To determine clinicopathological characteristics, oncoplastic surgical techniques
applied and postoperative complications in the cohort
2) To measure excision margin width, incomplete excision and conversion to

mastectomy rate, as well as short-term recurrence rate

3.2.5. To study if surgery (breast conservation versus mastectomy) is an
independent factor that impacts survival rates in Scotland

1) To compare breast cancer-specific and overall survival in patients treated with breast
conservation followed by radiotherapy, and mastectomy with or without
radiotherapy

2) To study survival rates in multivariate analysis including tumour characteristics,

mode of referral and surgical treatment
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4. INVESTIGATION OF THE ONCOLOGICAL SAFETY OF
ONCOPLASTIC SURGERY IN THE GLASGOW BREAST
UNITS

4.1. Long-term oncological safety of skin-sparing mastectomy
followed by immediate breast reconstruction

4.1.1. Introduction

Breast reconstruction after mastectomy is an integral part of the complete management of breast
cancer. Skin-sparing mastectomy (SSM) followed by immediate breast reconstruction (IBR)
has been shown to be superior to simple mastectomy with breast reconstruction in terms of
cosmetic results.!® While in the past the main focus of surgical intervention was to achieve
local control of disease, a further objective — patient satisfaction — emerged, and oncological
safety and aesthetic outcome have become common goals in breast cancer surgical treatment
recently.!®® In parallel, a paradigm shift from radical surgery towards technically demanding
and oncologically tailored breast cancer surgery evolved in the last two decades. Therefore,
IBR is considered an essential element of the therapeutic armamentarium for breast cancer
requiring mastectomy.

Indication and timing of breast reconstructions are largely debated due to the lack of high
level of evidence, since prospective randomized controlled trials have not been carried out
yet.!% In addition to this, most of the native breast skin is left intact during SSM in patients
undergoing IBR, which may compromise the completeness of mastectomy.!?’- 108
Consequently, some authors speculated that SSM and IBR may be oncologically inferior to
conventional mastectomy and associated with a higher loco-regional recurrence rate.!% Local
and loco-regional recurrence after mastectomy is generally regarded as a poor prognostic sign,
because it is usually — but not always — associated with systemic relapse.!!%!1? Nevertheless,
loco-regional recurrence is surely a difficult psychological burden for breast cancer patients
since it requires further surgical and oncological treatment.!!3

Another concern regarding IBR is whether it delays diagnosis of local or loco-regional
recurrence.!!'* This is further complicated by the lack of consensus in the radiological follow-

up of reconstructed breasts. In addition to these, some authors speculated that complex — and

occasionally multiple — reconstructive procedures may potentially delay adjuvant therapy,
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because these patients have a relatively higher chance to develop postoperative complications
compared to ones treated with mastectomy only.%% 115 116 Tastly, adjuvant postmastectomy
radiotherapy — which is generally regarded as being deleterious to the reconstructed breast —
cannot be reliably predicted before surgical treatment.!!” Therefore, a generally negative
attitude with scepticism developed gradually towards SSM combined with IBR, and a fear of
potentially worse prognosis.!!®

While there is a general agreement for IBR in cases of in situ disease and early breast
cancer, many centres advocate mastectomy with a delayed reconstruction approach after
completion of adjuvant treatment in cases of advanced breast cancer.!!12! Furthermore, it is
very difficult to obtain consensus and definitive guidance given the quality of the published
data on oncological safety of skin-sparing mastectomy. Most studies are uncontrolled, single
institution, retrospective studies with small sample sizes, insufficient follow-up and variation
in operative techniques®® and (neo)adjuvant treatments regimens.'?? Importantly, local and
loco-regional recurrence events are uncommon and small differences in oncological outcomes
must be interpreted with more than a degree of caution.

Although several recent publications underline the safety of IBR,!!3 123127 very few
demonstrate long-term oncological follow-up data.'?® Importantly, evidence from these studies
has a degree of surgical selection-bias since SSM was mostly offered to patients with in situ
disease or early breast cancer only. Therefore, a lack of evidence remains in terms of
oncological safety in cases of more advanced disease. Furthermore, published follow-up data
of patients who underwent SSM address early recurrence almost exclusively and disregard late
loco-regional recurrences. Since most of these studies include a three-to-five year follow-up

time, the issue of long term oncological safety has yet to be satisfactorily answered.!?’

4.1.2. Aims

In this study we carried out a long-term (10-year period) follow-up of patients who underwent
SSM and IBR in the greater Glasgow area. Unusually for the time, an approach to SSM and
IBR was adopted in Glasgow; all women requiring mastectomy for in situ or invasive breast
cancer were offered SSM and IBR. The primary aim of the study was therefore to determine
the incidence of local, loco-regional and distant recurrence rate across the broad spectrum of
indications for mastectomy with the intention to determine the long-term oncological safety of

SSM.
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4.1.3. Methods

A prospectively maintained institutional breast surgery database of the Canniesburn Plastic
Surgical Unit, Glasgow Royal Infirmary was searched to identify patients who underwent SSM
and IBR between January 1995 and June 2000. A retrospective review of medical records of
the identified patients was then carried out to include patients only with indications of ductal
carcinoma in situ and invasive breast cancer. Patients with previous ipsilateral or contralateral
ductal carcinoma in situ or breast cancer as well as risk reducing mastectomies were excluded.
Clinical records for selected patients were analysed for demographic, oncological and treatment
characteristics. Details on tumour characteristics were obtained from the pathology reports,
whereas surgical, oncological records and radiology reports were analysed for follow-up to
determine pattern and timing of recurrence up to February 2009. Length of follow-up was
determined as time elapsed from first treatment.

Recurrences and other treatment failures were documented by clinical examination,
radiological tests and/or pathological assessment. Local recurrence was defined as
histologically proven recurrent tumour occurring within the soft tissues of the ipsilateral
anterior chest (skin, subcutaneous tissue, or muscle) within the anatomical borders of sternum
medially, the clavicle superiorly, the posterior axillary line laterally and the costal margin
inferiorly. Locoregional recurrence included the anatomical area of local recurrence in addition
to sites of regional relapse, which meant tumour spread in the internal mammary,
supraclavicular, infraclavicular, ipsilateral axillary nodes. All other sites of tumour recurrence
were classified as distant metastases. Local, regional, and distant recurrence rates were the
primary outcome of interest since those correlates well with the overall oncological safety of
SSM, while local and regional relapses characterize the selected surgical technique. For tumour
staging The American Joint Committee on Cancer staging system latest edition (Seventh
Edition © 2010 AJCC) was used.!3°

SSM was performed in an established manner by experienced breast surgeons as outlined
previously by Toth and Lappert, which was the modified original Freeman’s procedure.!3!- 132
The nipple—areola complex together with the entire breast parenchyma was removed as well as
any existing biopsy scar and skin overlying superficial tumours. The remaining healthy breast
skin envelope was left behind. Periareolar, tennis racquet-type and Wise-pattern incisions were
most applied. An elliptical incision was used in cases of a superficial tumour or a previous
biopsy scar, including the nipple—areola complex. When the preoperative diagnosis was

invasive cancer SSM was combined with level I or II axillary lymph node dissection (sentinel
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lymph node biopsy alone was not used at the time of the study). When ductal carcinoma in situ
was the preoperative diagnosis four node axillary sampling was carried out routinely. SSM was
followed by IBR by a team of reconstructive plastic surgeons. Various reconstructive methods
were applied, depending on standard indications, patient anatomy and ultimately patient choice.

Chemo-, radio- and hormonal therapy were administered according to local evidence-
based guidelines of the given time period. In general, radiotherapy was administered to patients
with four or more positive lymph nodes or a primary tumour larger than 4 cm in diameter.
Chemotherapy was administered to patients at high risk of recurrence. This involved lymph
node positive cases, patients with a primary tumour of more than 5 cm in diameter, smaller
tumours with higher histological grade and/or negative hormone receptor expression and
patients younger than 35 years of age. Patients who had hormone receptor positive tumours also
received tamoxifen for 5 years after surgical treatment or completion of chemotherapy. Patients
with high-risk breast cancer received aromatase inhibitor, too, according to timely evidence.

Patients were followed up according to the standard protocol of the given time period of
the Scottish Intercollegiate Guideline Network (SIGN 29: Breast Cancer in Women, 1998,
Scottish Intercollegiate Guideline Network, www.sign.ac.uk). Patients were followed up six
monthly by clinical examination by the medical and surgical oncologists alternating.
Surveillance mammograms were carried out on the contralateral side on the healthy breast one
year after surgery and then two-yearly. The reconstructed breasts were surveyed routinely by
thorough clinical examinations only. Abnormal clinical findings were further investigated
accordingly by mammogram, ultrasound, CT scan, MRI scan, fine needle aspiration, core
and/or excisional biopsy and consequent histological analysis as appropriate.

Statistical calculations were performed using software (Minitab Statistical Software®,
Version 15; State College, Pennsylvania, USA) and SPSS® version 18 (SPSS, Chicago, Illinois,
USA). Descriptive and univariate statistical analyses were performed. Multivariable analysis
was not feasible due to sample size limitations. Survival was calculated from the time of first
diagnosis to death. Z-test for two proportions was used to determine associations with
recurrence for nodal metastasis, hormone receptor expression, radio-, chemotherapy,
Tamoxifen, histological tumour type and reconstructive techniques. In addition, comparisons
of locoregional versus distal recurrence or breast cancer versus non-breast cancer related death
were calculated by the same test. Chi-square test was applied to calculate associations between
recurrence and tumour size, grade and disease stage. Two-sample t-test was used to compare

cancer specific survival between groups of patients with locoregional and distant recurrence as
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first event. For all analyses, results were considered statistically significant if the p value was

.05 or less.

4.1.4. Results

253 consecutive patients who underwent SSM and IBR for invasive breast cancer (n=191) or
ductal carcinoma in situ (DCIS) (n=62) were identified and analysed in the study. 35 patients
with incomplete follow-up data were excluded from the analysis (invasive cancer (n=27) and
DCIS (n=8)). Another 11 patients with invasive cancer were disregarded as these patients were
undergoing SSM for recurrent disease following previous lumpectomies. Therefore altogether
207 patients were included and analysed in the study (invasive cancer: n=153; DCIS: n=54)
(Table 3). The median age of patients was 49 [26-68] years. The median length of follow-up
of the whole cohort was 119 months [14-163], while the median follow-up of those who
survived was 122 [99-163] months.
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Table 3. Tumour characteristics of patients and overall, loco-regional, local, and distant recurrence
rates, based on first event of recurrence.

PATIENTS I RECURRENCES
I Overall I Locoregional I Local I Distant
No. % No. % No. % No. % No. %

All patients 207 100 39 18.8 17 8.2 6 2.9 22 10.6
Invasive cancer 153 73.9 38 24.8 17 11.1 6 3.9 21 13.7
T1 94 454 18 19.1 7 7.4 5 53 11 11.7
T2 52 25.1 16 30.8 7 13.5 0 0 9 17.3
T3 6 2.9 4 66.7 3 50 1 16.7 1 16.7
T4 1 0.05 0 0 0 0 0 0 0 0
Gl 29 14 2 6.9 1 34 1 34 1 34
G2 52 25.1 13 25 3 5.8 2 3.8 10 19.2
G3 72 34.8 23 31.9 13 18 3 42 10 13.9
Ductal 136 65.7 34 25 16 11.8 6 44 18 13.2
Lobular 12 5.8 3 25 1 8.3 0 0 2 16.7
Tubular 3 1.4 1 333 0 0 0 0 1 333
Mucoid 1 0.5 0 0 0 0 0 0 0 0
Paget’s 1 0.5 0 0 0 0 0 0 0 0
Oestrogen rec + 119 57.5 27 22.7 11 9.2 4 34 16 13.4
Oestrogen rec - 34 16.4 11 323 6 17.6 2 5.9 5 14.7
Node + 73 | 3526 25 342 12 16.4 4 5.5 13 17.8
Node - 80 38.6 13 16.2 5 6.2 2 2.5 8 10
DCIS 54 26.1 1 1.8 0 0 0 0 1 1.8
Low 6 29 0 0 0 0 0 0 0 0
Intermediate 20 9.6 0 0 0 0 0 0 0 0
High 28 13.5 1 3.6 0 0 0 0 1 3.6
Stage of disease

0 54 26.1 1 1.8 0 0 0 0 1 1.8
1A 57 27.5 10 17.5 4 7 1 1.7 6 10.5
A 55 26.6 12 21.8 5 9.1 2 3.6 7 12.7
1B 28 13.5 9 32.1 4 14.3 2 7.1 5 17.8
IA 12 5.8 7 58.3 4 333 1 8.3 3 25
111B 1 0.5 0 0 0 0 0 0 0 0

Footnote: + receptor expressed or metastasis present

All patients treated with mastectomy underwent IBR unless they were medically unfit,
refused reconstruction, or had Stage IV or T4 disease (although the latter two were not absolute
contraindications). This approach was uncommon between 1995 and 2000, provided us with a
larger proportion of patients with more advanced disease compared to other studies of the same
time period. Indication for SSM was invasive cancer in almost three-quarters of our patients
(73.9 per cent; 153 0f 207), and almost half of our patients were diagnosed with stage II or stage
III breast cancer (46.4 per cent; 96 of 207) (Table 3). Out of 207 patients analysed 49 patients
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(23.6 per cent) had multifocal disease (invasive cancer: 10.6 per cent; 22 of 207 and DCIS: 13
per cent; 27 of 207).
During the 119 months median follow-up period 39 patients were detected with distant

and/or locoregional recurrence, therefore the overall recurrence rate was 18.8 per cent (39 of

207) (Figure 9 and Table 3).
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Figure 9. Overall and disease-free survival in patients who underwent skin-sparing mastectomy and
immediate breast reconstruction for invasive cancer or DCIS.

17 patients were detected with locoregional recurrence as first event of recurrence, which
resulted in an 8.2 per cent locoregional recurrence rate (17 of 207). Of these, true local
recurrences were found in six patients only resulting in a 2.9 per cent local recurrence rate (6
of 207). 7 of 17 patients diagnosed with locoregional recurrence developed synchronous or
metachronous distant metastasis as well and all of them died since. However, 10 patients with
locoregional recurrence who did not develop distant metastases were alive and well at the end

of their follow-up. 22 patients developed distant recurrence as first event of detected recurrence,
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which resulted in 10.6 per cent (22 of 207) distant recurrence rate (Table 3). All distant and/or
locoregional recurrences developed in patients with invasive cancer, except one distal
recurrence in a patient with high grade DCIS on original pathology. In this sense, recurrence
rates calculated for patients with invasive breast cancer only was proportionally higher. In this
subgroup overall recurrence rate was 24.8 per cent (38 of 153), locoregional recurrence rate
was 11.1 per cent (17 of 153), local recurrence rate was 3.9 per cent (6 of 153) and distant
recurrence rate was 13.7 per cent (21 of 153) as first event of recurrence (Table 3). Presence of
axillary lymph node metastases was statistically significantly associated with higher overall
recurrence rate (95 per cent confidence interval: 0.044 to 0.31; P=0.009). Similarly, patients
with higher stages (P<0.001) and grade (P=0.031) were statistically more likely to relapse.
However, no statistically significant association was found between tumour size, histological
type, hormone receptor expression, adjuvant radio-, chemotherapy, tamoxifen and overall

tumour recurrence (Table 3 and 4).

Table 4. Adjuvant therapy and relevant overall, locoregional, local and distant recurrence rates.

PATIENTS | RECURRENCES
I Overall I Locoregional I Local I Distant

No. % No. % No. % No. % No. %
All patients 207 100 39 18.8 17 8.2 6 2.9 22 10.6
Radiotherapy + 72 34.8 18 25 53 6.9 1 1.4 13 18
Radiotherapy - 81 39.1 20 24.7 12 14.8 5 6.2 8 9.9
Chemotherapy + 97! 48.3 29 29.9 14 14.4 4 4.1 15 15.5
Chemotherapy - 56 51.7 9 16.1 3 53 2 3.6 6 10.7
Tamoxifen + 126° 60.9 29 23 12 9.5 5 3.9 17 13.5
Tamoxifen - 27 13 9 33.3 5 18.5 1 3.7 4 14.8

Footnote: ! 3 patients with DCIS received chemotherapy, 2 4 patients received Zoladex in addition to Tamoxifen, 3 one patient
refused radiotherapy, + treatment received, - treatment not received.

As far as breast reconstructive methods, no statistically significant difference was found
between free flaps versus pedicled flaps, but patients who underwent autologous tissue
reconstruction were more likely to recur compared to ones with implant-based breast (95 per

cent confidence interval: 0.226 to 0.021; P=0.018) (Table 5).
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Table 5. Type of reconstructive surgery and relevant overall, locoregional,
local and distant recurrence rates.

PATIENTS | RECURRENCES
Type of reconstruction I Overall I Locoregional I Local I Distant
No. % No. % No. % No. % No. %
All patients 207 100 39 18.8 17 8.2 6 2.9 22 10.6
LD 70 33.8 23 32.8 10 14.3 1 1.4 13 18.6
LD with Becker 38 18.3 3 7.9 0 0 0 0 3 7.9
Becker only 54 26 8 14.8 5 9.2 5 9.2 3 5.5
DIEP 29! 14 3 10.3 1 34 0 0 2 6.9
TRAM 8 3.9 0 0 0 0 0 0 0 0
SIEA 5 24 1 20 0 0 0 0 1 20
SGAP 3 1.4 1 333 1 33.3 0 0 0 0

Footnote: ! 5 patients underwent bilateral DIEP reconstructions due to contralateral risk-reduction. LD: latissimus dorsi flap;
DIEP: deep inferior epigastric perforator flap; TRAM: free transverse rectus abdominus myocutaneous flap; SIEA:
superficial inferior epigastric artery flap; SGAP: superior gluteal artery flap.

This is partially be due to that autologous reconstructive techniques were more frequently
applied in patients with higher stages, while implant based methods in lower stages (stage 0:
autologous (a): 36 per cent (19 of 54) vs. implant based (i): 65 per cent (35 of 54); stage [A-
ITA: a: 61 per cent (68 of 112) vs. i: 39 per cent (44 of 112); stage IIB and above: a: 66 per cent
(27 of 41) vs. i: 34 per cent (14 of 41)). Reliable statistical associations between the
aforementioned variables and locoregional or local recurrence rates in specific could not have
been determined due to the low number of events detected. Median time to first overall
recurrence was 36 months [7-128], while median time to first locoregional recurrence was 24
months [7-99] and to distant recurrence was 62 months [10-128]. There were 14 patients with
newly diagnosed first recurrence (three with locoregional and 11 with distant metastases)
detected later than a 60-month post-surgical follow-up period in this cohort. In terms of
timescale of relapses, 48.9 (19 of 39) per cent of first event recurrences occurred beyond 36
months and 35.9 per cent (14 of 39) of recurrences beyond 60 months follow-up time in our
cohort. While the latter one increased overall recurrence rate by 6.7 per cent (14 of 207) from
12.1 per cent (25 of 207) to 18.8 per cent (39 of 207), these 14 patients were diagnosed mostly
with distant recurrence (n=11) and only three locoregional recurrences were detected later than
60 months follow-up time period.

Altogether 24 patients died during the follow-up of the cohort, and therefore the overall
survival rate was 88.4 per cent (24 of 207) (Figure 9). 23 of these 24 patients were diagnosed
with invasive disease, while the remaining one had high grade DCIS diagnosed on pathology.

Since five patients (four with invasive breast cancer and one with DCIS) died due to other
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reasons than metastatic breast cancer, cancer-specific survival rate was actually 90.9 per cent
(19 of 207). Proportion of patients who died after distant recurrence, as first recurrent event
detected, was (54.5 per cent (12 of 22). This was similar to the 41.2 per cent of patients (7 of
17) with locoregional recurrence, as first event and died eventually during the follow-up (95
per cent confidence interval: -0179 to 0.447; P=0.403). Obviously, proportion of cancer related
death of patients with recurrence (48.7 per cent; 19 of 39) was statistically significantly higher
compared to non-breast cancer related death (2.9 per cent; 5 of 168) (95 per cent confidence
interval: 0.298 to 0.616; P<0.001). Importantly, median time of cancer-specific survival of
patients who developed distant disease after or with locoregional recurrence was 19 [8-37]
months, while the similar figure for patients with distant recurrence only was 39 months [19-
92], which is a significant difference (95 per cent confidence interval: -37.54 to -10.18;
P=0.002).

4.1.5. Discussion

Local recurrence after mastectomy is likely to be a multifactorial phenomenon with surgical
technique, adjuvant treatment and tumour biology all playing a role. There is no doubt that
surgical technique plays an important role in minimising local recurrence; by minimising the
amount of residual disease and normal breast tissue left under mastectomy flaps. The literature
seems to support the theory that it is technically impossible to remove all breast tissue at

10,133 and residual breast tissue is left behind under the skin flaps in more than a

mastectomy
fifth of the patients.!®® In SSM, which is often carried out through a more technically
challenging approach it has been reported that there may be residual breast tissue in the

inframmary fold as well as under the breast skin-envelope in more than half of the patients.!%”

134

These studies need to be viewed cautiously given the varied techniques and understanding
of the ‘mastectomy plane’. It has been reported that the mastectomy plane is achievable when
the superficial fascial layer is evident between the subcutaneous fat and breast parenchyma. The
often quoted study by Beer et al. claims that there is an absence of this anatomical landmark for
flap dissection in more than 40 per cent of the patients '*°. Their study looked at the reduction
mammaplasty specimens of less than 100 patients and it seems difficult to be able to extrapolate
this more generally. The superficial fascia however is a constant entity with a sound
embryological explanation. Indeed, the surgical challenge in skin sparing mastectomy remains

to use the best possible technique to meticulously maintain this fascial layer on the breast
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parenchyma (thereby removing all breast tissue) yet to avoid disrupting the subcutaneous fat
layer when dividing ligaments of Cooper at their anchor points to the dermis (and thus
minimising the risk of native skin flap envelope necrosis).

Importantly, it has been suggested that tumour biology and disease stage determines loco-
regional recurrence rate rather than the surgical technique applied.!!% 125 3% 3¢ Further, it has
been demonstrated that local treatment affecting local recurrence rates could avoid about one
breast cancer death for every four local recurrences avoided and should reduce 15-year overall
mortality.?” We found that patients who were detected with locoregional recurrence as well as
synchronous or metachronous distant metastasis had poorer prognosis compared to ones
diagnosed with distant relapse only. This supports the view that patients who relapse
locoregionally as well as distally suffer from potentially more aggressive disease than the ones
who relapse either locally or distally only. Locoregional recurrence from our data appears to be
more a sequel of aggressive tumour biology rather than inadequate or technically poor surgery.
Similarly, patients with autologous reconstructions were more likely to relapse, since they were
diagnosed with more advanced cancers as opposed to ones who underwent implant-based
reconstructions. Hence, recurrence rate is determined primarily by tumour biology but not
surgical reconstructive technique

The reported local recurrence rate after SSM is between 2 per cent to 10.4 per cent, which
is similar to non-SSM local recurrence rates in the published literature,!9% 110, 125-127. 134, 136-1401
These results, however, should be interpreted with caution, because there is usually no
analysable information provided about adjuvant therapy, and local protocols and guidelines can
significantly vary by countries and markedly change by time. In addition, patient cohorts are
relatively heterogenous ranging from non-invasive disease or low-risk patients only to the
whole spectrum of breast cancer patients including even stage III or IV disease.!!? Further, most
oncological follow-up after SSM focuses on early relapse only, which occurs mostly in the first
two to three years after surgery.** While some studies extend follow-up time up to 5 years, it is
relatively rare to determine recurrence rate beyond that time period, despite it has been
suggested that higher locoregional recurrence rates can be detected with longer follow-up
time.!!1- 133, 141, 1924 We think that determination of true locoregional and distant recurrence rates
are essential to measure oncological safety of SSM reliably. Therefore, studies with longer than
60 months follow-up time were identified from published literature and we found 0-11.1 per
cent local and 1.1-12.9 per cent locoregional recurrence rates (Table 6).!04 110-112, 119, 124,126, 133,
141, 143-1479, 51-53 Thege recurrence rates are somewhat higher than those of shorter follow-up

time.In our opinion, therefore, studies with short (up to 3 years) follow-up time focusing on the
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peak of early recurrences do not provide sufficient information to determine the safety of SSM.
Follow-up should be at least five years, although extension beyond 60 months is more
preferable to provide an adequate estimation of true recurrence rates following SSM.

There were concerns raised that the surgical stress caused by delayed reconstruction may
activate dormant breast cancer cells, and recurrence develops after delayed reconstruction
making these patients’ prognosis poorer. In order to investigate this, in a separate small study
158 patients who underwent delayed breast reconstruction consecutively in the above-
mentioned regional plastic surgical unit (Glasgow Royal Infirmary “Canniesburn” plastic
surgical department) between 2005 and 2009 were compared to the this — above analysed — 207
patients who underwent immediate reconstruction in the same unit during the same timeframe.
We found that delayed breast reconstruction was offered primarily to those with larger, more
aggressive, and metastatic tumours. A higher mortality rate was observed in the delayed
reconstruction group, but these differences were not adjusted to the differences in tumour stages
(delayed reconstruction group: 13.9% compared to immediate: 9.1%). The impaired survival
rate after delayed reconstruction was demonstrated by others as well which supports our
findings, too. We also found that locoregional recurrence rate was twice as high in the patients
who had immediate reconstruction as opposed to delayed reconstruction (8.2% vs. 3.6%). We
concluded that while all these data support the previous concerns our study provides
preliminary results only and further studies are necessary on the subject. Unfortunately, the
equal safety of delayed reconstruction to immediate has still not been proven yet. While delayed
reconstructions are seldomly preformed these days the evidence gap still persists.

As far as oncosurgical safety of SSM, some studies do not define or even differentiate
local or locoregional recurrence. We feel that this is important if we are to adequately categorise

and understand our recurrences >°

. While local recurrence rate mirrors the quality of
oncosurgical technique of SSM only, regional recurrence provides information about the
quality of axillary surgery. Since axillary procedures are essential part of SSM and IBR —
especially in moderate or high-risk breast cancer patients — provision of detailed local and
locoregional recurrence rates are essential to measure adequately oncosurgical safety.
Unfortunately, almost half of the long-term oncological follow-up studies did not provide clear
local and locoregional recurrence rates (8 out of 17) (Table 6).7 23 2543, 45,46, 48,53 Ty addition,
most of these studies did not disclose tumour size or stage either, which makes the evidence
even weaker in this respect.!0% 110, 124,126, 133, 141, 143-1479. 53 Moreover, the data on high risk
patients is very difficult to interpret, given that in the 6 studies we found, the subgroups were

small and too highly selected for useful interpretation.2>: 43 46-48.51

58



Hungarian Academy of Sciences Pﬁr’ﬁ]eﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

Table 6. Loco-regional recurrence rates published during long-term (more than 5 years) follow-up
period after skin-sparing or subcutaneous mastectomy.

First author | Year | No.of | Tumour | Tumour | Mastect. Median Recurrence rates
cases size stage technique | follow-up (%)
(months) Local Loco-
regional

Kroll et al. 1999 114 T1-T2 n/d SSM 72 n/d 7

Medina- 2002 176 T1-T4 I-1I1 SSM 73 4.5 8.5

Franco et al.

Spiegel et al. 2003 221 Tis - n/d 0-11 SSM 118 n/d 4.5

Carlson et al. 2003 565 n/d 0-1IV/ SSM 65 n/d 5.5
Recur.

Horiguchi et 2001 133 n/d 0-1IIA Subcut. M 66 3.8 n/d

al.

Kroll et al. 1997 104 T1-T2 n/d SSM 67 n/d 6.7

Gerber et al. 2009 108 n/d 0-111B SSM 101 11.1 12.9

Petit et al. 2008 518 T1-T3 1-11IB SSM 70 5.2 6.6

Omranipour 2008 95 n/d I-II/ SSM 69 0 1.1

et al. Recur.

Carlson et al. 2007 223 Tis 0 SSM 82 33 4.2

Meretoja et 2007 197 n/d 0-11IC / SSM 70 5.1 9.7

al. Recur.

Woerdeman 2006 85 n/d 0-n/d / SSM 73 n/d 2.3

et al. Recur.

Langstein et 2003 1694 T1-T4 I-IvV SSM 81 1.6 2.3

al.

Murphy et 2003 158 n/d I-IvV n/d 75 1.3 n/d

al.

Noone et al. 1994 306 n/d I-111 SSM 71 5.2 8.8

Kim et al. 2010 368 n/d I-1ITA SSM 67 0.8 n/d

Eriksen et al. 2011 300 T1-T4 n/d SSM 144 8.2 16.4

Romics Jr.et | 2011 253 Tis - T4 0-11IB SSM 119 2.9 8.2

al.

Footnote: For tumour staging Seventh Edition 2010 AJCC (American Joint Committee on Cancer) classification was applied.
If true local recurrence was not differentiated from regional recurrence) n/d was inserted to local recurrence and the published
recurrence rate is entered as loco-regional recurrence. Prophylactic mastectomies were not considered and removed from
analysis.

n/d = not disclosed; SS = skin-sparing; Subcut = subcutaneous; M = mastectomy; Recur = recurrent.
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4.1.6. Novel findings

1. Our study has clear and detailed oncological follow-up data, of large number of unselected
patients and one of the longest median follow-ups in the published literature.!4!- 1482

2. Our cohort, which is based on an oncologically unselected group of patients, had a 2.9 per
cent local and 8.2 per cent locoregional recurrence rate.

3. Thus, we believe that offering IBR to all women requiring mastectomy is an oncologically
safe approach and, as a result, SSM combined with IBR can be offered for all breast cancer

patients who require mastectomy, even for patients with more advanced breast cancer.
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4.2. How to benchmark the oncological safety of oncoplastic
breast conservation surgery

4.2.1. Introduction

The oncological safety of OBCS is debated owing to the lack of high-level evidence; and
prospective randomized trials are unlikely to be ever undertaken given the complex ethical
considerations.® The current evidence for the oncological safety of OBCS is largely based on
single-institution uncontrolled retrospective studies along with a few comparative studies where
OBCS outcomes are compared to simple WLE or quadrantectomy.!3-17- 32, 36-38, 43, 44, 46, 149-155
The majority of studies showed similar pathological characteristics in terms of size, grade,
subtype, hormone receptor expression and axillary node metastasis,!”- 1% 3% 3839 although some
demonstrated that larger tumour size, presence of invasive cancer and axillary nodal metastasis
were more common following OBCS.3237-153 In these analyses OBCS was compared with WLE
exclusively, but a comparison to mastectomy may have been appropriate, too, since more
advanced pathology was demonstrated after OBCS.

At present it is not clear what the best control group is for OBCS. The majority of
oncoplastic breast surgeons believe that patients who would have conventionally required
mastectomy may now be considered for breast conservation using oncoplastic techniques.
While there is little evidence for this hypothesis investigation of this theory is desirable as it
would mean that we can provide yet another treatment option for our breast cancer patients
keen to keep their breast. In order to give accurate oncological outcomes, it is important to
determine if breast cancer pathology in patients treated with OBCS are comparable to patients
treated with mastectomy or simple WLE. Hence, it is important to determine if postoperative

pathology in patients treated with OBCS are similar to WLE or mastectomy.

4.2.2. Aim

In this study, we compared postoperative histopathological characteristics of OBCS patients
with WLE and mastectomy (Ms) with or without immediate reconstruction (IR) in order to

determine who OBCS should be compared when oncological safety is measured.
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4.2.3. Methods

Details of patients treated with OBCS are recorded prospectively into a standardised
institutional database in two of the Glasgow breast units (Victoria Infirmary and Western
Infirmary). Patients treated with OBCS between June 2009 and November 2012 were
considered for inclusion in the study arm. In the control groups, patients treated with WLE or
Ms+IR were identified from the West of Scotland Managed Clinical Networks (Breast Cancer)
database. All breast cancer patients who underwent WLE or Ms=£IR in the Victoria Infirmary
between January 2009 and December 2011 were included in the control arms (this unit gave
the majority of patients to the study arm). Each group of patients were consecutive. Clinical
records of the patients were analysed for demographic, tumour and treatment characteristics.
Patients with previous ipsilateral or contralateral DCIS or breast cancer were excluded.

An oncoplastic breast surgeon, or a breast and a plastic surgeon decided the indication
and technique of OBCS, as detailed previously.!>> Oncoplastic technique was determined by
patients’ anatomy, preferences and tumour location, which resulted in a variety of methods
applied. Patients who underwent significant volume excision followed by volume displacement
technique accompanied by adequate skin envelope reduction, or true volume replacement
technique were included in the OBCS study group (level II oncoplastic techniques as defined
by Clough et al).!®? Simple reshaping such as dual plane mobilization without skin reduction
was listed under WLE, since this technique is routinely performed for smaller lesions in order
to prevent deformity. After simple WLE four quadrant cavity shavings were taken in a routine
manner from the tumour bed '%%. Since the tumour bed is significantly larger after OBCS than
WLE, cavity shavings were taken less often after oncoplastic excision. Excision margin was
considered clear if the closest margin to the excision plane was at least | mm with invasive
cancer or 2 mm with DCIS. Radiotherapy, chemotherapy and hormone therapy were
administered according to evidence-based guidelines of the Beatson West of Scotland Cancer
Centre.

The commonly described histopathological characteristics of patients treated with OBCS
versus WLE or Ms with or without IR were compared with Chi square and Fisher’s exact tests.
Median age of the study group patients was compared to the two control groups using Mann-
Whitney test. Adjuvant radiotherapy, chemotherapy and endocrine therapy were compared with
Fisher’s exact test. For all analyses, results were considered statistically significant if the p
value was .05 or less. Statistical calculations were performed using SPSS® Statistics version

19.0 (SPSS, Chicago, Illinois, USA).
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4.2.4. Results

Altogether 1000 patients’ data were analysed. Of those 119 patients were treated with OBCS,
600 patients had WLE and 281 patients underwent Ms+IR. The median age of patients treated
with OBCS was 53 (range 24-79) years. Patients who had WLE or Ms+IR were significantly
older with a median age of 61 (31-88) (p<0.001) and 62 (28-95) (p<0.001) years, respectively.

The majority of patients had invasive ductal carcinoma in all three groups (OBCS: 78.1
per cent; WLE: 71.2 per cent; Ms#IR: 72.2 per cent) followed by lobular cancer and other types

of invasive carcinomas (Table 7).

Table 7. Comparison of histological characteristics of patients treated with OBCS, WLE and Ms.

Characteristics OBCS (%) WLE (%) P value Mastectomy (%) P value
Histological type
DCIS 10 (8.4) 98 (16.3) =0.03 32 (11.4) =0.632
Ductal/NST 93 (78.1) 427 (71.2) 203 (72.2)
Lobular 12 (10.1) 36 (6) 32 (11.4)
Other 4(3.4) 39 (6.5) 14 (5)
Tumour size
T1 48 (44) 420 (83.7) <0.001 106 (42.6) =0.138
T2 58 (53.2) 79 (15.7) 122 (49)
T3 3(2.8) 3(0.6) 21(8.4)
Grade!
1 8(7.3) 97 (19.4) <0.001 11 (4.6) =0.497
2 40 (36.7) 274 (54.6) 102 (42.3)
3 61 (56) 128 (26) 128 (53.1)
Involved nodes
0 71 (65.7) 414 (82.5) <0.001 141 (56.6) =0.175
1-3 25(23.2) 71 (14.1) 63 (25.3)
>3 12 (11.1) 17 (3.4) 45 (21.5)
ER
Positive 86 (78.9) 444 (88.4) =0.007> 197 (78.8) =12
Negative 23 (21.1) 58 (11.5) 52 (21.2)
PR
Positive 72 (66) 389 (77.5) =0.009? 161 (64.4) =0.9047
Negative 37 (34) 113 (22.5) 88 (35.6)
HER-2
Positive 17 (15.6) 42 (8.4) =0.058> 44 (17.7) =0.5332
Negative 92 (84.4) 460 (91.6) 205 (82.3)

DCIS — ductal carcinoma in situ; NST — no special type; ER — oestrogen receptor; PR — progesterone receptor; HER-2 —
Human Epidermal Growth Factor Receptor 2; 'No grade was given in two patients who had WLE and 8 patients with
mastectomy due to complete pathological response after neo-adjuvant chemotherapy. 2Fisher’s exact test. OBCS —
oncoplastic breast conservation surgery; WLE — wide local excision; Ms+IR — mastectomy with or without immediate
reconstruction.

The proportion of patients with DCIS was higher in patients treated with WLE (16.3 per
cent) compared to patients who underwent OBCS (8.4 per cent) (p=0.03), but the latter was not
significantly different from Ms+IR (11.4 per cent). While most of the patients were diagnosed
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with T1 cancers at histopathology after WLE (83.7 per cent), T2 cancers were the most common
after OBCS and Ms*IR. Tumour size, in general, was significantly smaller in patients treated
with WLE as opposed to OBCS (p<0.001), but it was similar after OBCS and Ms=IR. Tumour
grade in patients treated with OBCS and Ms£IR was relatively similar. Although grade 3
cancers were the most prevalent in these groups, grade 2 cancers were the most common in
patients who had WLE (p<0.001). Likewise, axillary status was similar in patients who had
OBCS and Ms=#IR, but significantly fewer nodes were involved in patients who had WLE when
we compared to OBCS (p<0.001). Similar findings were evident in hormone receptor
expression, too. While ER and PR expressions were almost identical in patients with OBCS and
Ms=IR, they were significantly higher in the WLE group in comparison to OBCS (p=0.007 and
0.009, respectively). Lastly, HER-2 expression followed a similar trend being similar in patients
who had OBCS and Ms#IR, and lower in patients treated with WLE than OBCS (p=0.058).
Hence, the same trend was found in all common histological characteristics, namely that
patients treated with OBCS were similar to patients treated with Ms=IR, but they were different
from patients who underwent WLE (Table 7).

The majority of patients undergoing OBCS were treated with volume displacement
techniques (103 of 119). Of those, 81 underwent Wise pattern reduction, 16 patients had a
Benelli-type “round-block™ breast reduction, 3 patients were treated with a “racquet-type”
excision, while Lejour, Grisotti and “melon slice” reduction techniques were applied in one
patient each. 17 patients had volume replacement oncoplastic conservation with
thoracoepigastric flap in 10, breast matrix rotation in 5 and thoracodorsal artery perforator
(TDAP) flap in one patient. 51 of the 119 patients underwent simultaneous symmetrisation
surgery of their contralateral breast with standard breast reduction techniques.

The rate of incomplete excision margins after OBCS was similar to patients treated with
WLE (13.4 per cent vs. 13.2 per cent; p=0.883). Of the 16 patients, who had incomplete margins
after OBCS, 14 underwent completion mastectomy and two had re-excisions. 8 of the 14
patients who underwent completion mastectomy opted for immediate reconstruction.
Completion mastectomy rate after OBCS was significantly higher than that of WLE (11.8 per
cent vs. 5.5 per cent; p=0.023). Adjuvant radiotherapy was given to similar proportion of

patients after OBCS and WLE (Table 8).
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Table 8. Details of adjuvant radio-, chemo- and endocrine therapy of patients treated with OBCS,
WLE and Ms#IR

Radiotherapy Chemotherapy Endocrine therapy
(&0 (%) (%)
all patients P= invasive P= invasive P= invasive P=
OBCS 118 (99.1) n/a 109 (100) n/a 71 (65.1) n/a 83 (76.1) n/a
WLE 578 (96.3) 0.153 490 (97.6) 0.138 134 (26.7) 0 454 (90.4) 0.001
Ms£IR | 119 (42.3) 0 119 (47.8) 0 135 (54.2) 0.063 214 (85.9) 0.032

P — statistical difference vs. OBCS. OBCS — oncoplastic breast conservation surgery; WLE — wide local excision; Ms+IR —
mastectomy with or without immediate reconstruction.

There was no difference between the numbers of patients who received chemotherapy
after OBCS and Ms=+IR, but slightly more patients received endocrine therapy after mastectomy
than OBCS (Table 8). Neoadjuvant chemotherapy was given to 5.5% of patients before OBCS,
1.9% of patients before WLE and 9.6% of patients before mastectomy. Neoadjuvant endocrine

therapy rate was 1.8%, 1.6% and 7.5% before OBCS, WLE and Ms=#IR, respectively.

4.2.5. Discussion

The evidence base for oncoplastic breast conservation is limited. Most studies are single-centre
observational studies with quite small sample sizes. 15 comparative studies have been published
which report on results following OBCS (Table 9).!7-19 3236, 38, 39,77, 132, 153, 157-139 Of those, 9
papers reported various aspects of oncological outcomes, !’ 18:32,36-39. 152,133 byt recurrence rates
and survival — the ultimate measures of oncological safety — were detailed in three comparative
studies only.!® 3% 3% OBCS was compared to standard breast conservation techniques (WLE or

quandrantectomy) in almost all studies (Table 9).
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Table 9. Comparative studies analysing outcomes of OBCS.

T2 + T3 cancers
No. of cases Surgery (%)
First author | Year OBCS Control ct;n;tl:'lol OBCS | Control Objectives | Outcomes
arm arm arm arm
margins OBCS
Chakravorty | 55, 150 440 | WLE 407 34.8 : better
et al. survival no
difference
66 WLE time to no
Kahn et al. 2013 31 56 Ms 77.4 n/d chemo- difference
16 MsIR therapy
Kauretal. | 2005 30 30 | Guadrant- 20 167 | margins | OBCS
ectomy better
Giacalone et 2006 3] 3 quadrant- 549 419 margins OBCS
al. ectomy better
Gulcelik et al. | 2011 101 52 reduction wd nd | complicat. | no
difference
Veigaetal. | 2011 45 45 | WLE 71.1 667 | acsthetic ) OBCS
results better
Veigaetal. | 2010 45 4 | WLE /d nd | Qualityof | OBCS
life better
margins OBCS
Downetal. | 2013 37 121 | WLE /! n/d! | better
complicat. | no
difference
margins no
Mazouniet | 553 452 214 | WLE 28.9° 20.13 . difference
al. survival no
difference
Limaetal. | 2013 36 102 | WLE n/d wd | costof | OBCS more
surgery expensive
margins no
Gulcelik et al. | 2013 106 162 | Quadrant- n/d n/d . difference
ectomy survival no
difference
margins no
difference
Tenofsky et 2014 53 34 WLE wd wd complicat. no
al. difference
time to no
adj. difference
Peledetal. | 2014 37 64 | MsIR /d nd | complicat. | OBCS
better
margins WLE better
complicat. | no
Matrai et al. 2014 60 60 WLE 36.5 21.6 difference
time to no
adj. difference
Imahiyerobo 2014 64 56 BBR wd wd complicat. no
et al. difference
600 | WLE 137 | margins | no
Mansell et al. | 2015 119 513 — difference
281 | Ms:IR 509 | Survivalopno
difference

! The difference between mean tumour sizes of OBCS vs. control patients was significant. 2 Patients received neoadjuvant
chemotherapy. * Tumour size greater then 3 cm.
OBCS — oncoplastic breast conservation surgery; WLE — wide local excision; Ms+IR — mastectomy with or without
immediate reconstruction; complicat. — complications; adj. — adjuvant treatment; BBR — bilateral breast reduction.
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Tumour size was similar to standard breast conservation except for three papers.> 37

Other pathological characteristics were comparable, too, except for tumour grade, oestrogen
receptor expression and axillary metastasis, each in three separate studies.!® 3% 153 These
similarities suggest that OBCS was offered to patients who could have been treated with WLE,
but patients with more advanced cancers were not considered suitable for OBCS. Unfortunately,
none of the authors reported multifocality, DCIS size or breast volume, which could have
explained the application of oncoplastic techniques. In addition, the relatively frequent use of
level 1 oncoplastic techniques defined by Clough et al.!> may have diminished differences in
terms of tumour size between OBCS and standard breast conservation groups, since level 1
oncoplastic techniques allow minor corrections of relatively smaller defects only. No reference
was available for the level of oncoplastic techniques applied in the comparative studies except
for one. !

We found striking similarities between OBCS and mastectomy patients’
histopathological results, which are in sharp contrast with the relevant published data. In our
study, patients treated with OBCS had more advanced tumours compared to those who were
treated with WLE. In fact, patients who underwent OBCS had similar tumour size, grade, nodal
status and hormone receptor expression to patients who underwent Ms+IR (Table 7). This
supports the idea that patients conventionally treated with mastectomy can be offered breast
conservation by using oncoplastic techniques. More importantly the similarities in pathology
of patients treated with OBCS and Ms=IR indicate that patients treated with Ms£IR should be
considered as a separate control group. Hence, it is important to involve mastectomy patients
in comparative analyses of oncological outcomes following OBCS.

The weakness of our study was that indications for OBCS, WLE and Ms+IR were not
recorded prospectively. Hence the argument that OBCS was offered to patients who would have
been treated with mastectomy conventionally was based on postoperative tumour
characteristics only, but it did not include preoperative tumour size, patients’ anatomy and
preferences. Similarly, the argument that we offered OBCS with wider indications in contrast
with other breast units is supported by the comparison of postoperative pathological
characteristics only (Table 7). Retrospectively, a reduction in the rate of mastectomies in
association with an increase in OBCS could have further supported the above, but a study with
an even higher patient number would have required to prove it. A prospective study is awaited
to determine whether OBCS can be considered as an alternative to mastectomy in selected

patients.
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The oncological safety and principles of breast conservation surgery are based on
historical prospective randomised controlled trials, which compared the oncological outcome
of mastectomy to breast conserving surgery followed by adjuvant radiotherapy.!! 122425, 28, 160
Results from these trials, however, may not be applicable for OBCS as the majority of patients
included had small breast tumours while patients who are treated with OBCS often have larger
breast tumours hence the requirement for the oncoplastic technique.!”!* 152 While over half of
the patients treated with OBCS had T2-T3 cancers in our as well as several other studies (Table
3),13-17.20.21.32 the evidence from the classic prospective randomized trials may not fully support
that cancers with such sizes can be safely treated with breast conservation.!¢! In fact, altogether
only 311 patients with pathological T2 cancer size were randomized into the arm of breast
conservation with radiotherapy in the trials published by von Dongen et al and Poggi et al.?* 2>
Although 288 patients were followed-up in the same arm of the trial published by Fischer et al,
the tumour size was only 2.1 — 4 ¢m.?® Further, patients with T1 cancers only were randomized

in the trials by Veronesi et al and Arriagada et al.!!- 28

Hence, there is no robust evidence that
patients with cancer > 4 cm can be safely treated with breast conservation, and the oncological
safety of breast conservation for T3 cancers has not been examined in a randomized controlled
trial yet.

In this study we had no intention to analyse recurrence rates, since a less than 5-year
follow-up would be entirely meaningless to determine oncological safety. Ultimately, a
comparative analysis of local, locoregional and distant recurrence rates in between these three
groups of patients will determine if OBCS can be offered for more advanced cancers, too. We
are convinced, however, that both WLE and mastectomy patients’ recurrence rates need to be
involved in the comparison with OBCS, when OBCS is offered for relatively more advanced
cancers. From a pragmatic point of view, local recurrence rates of OBCS should be compared

to simple WLE, while distant recurrence rates should be related to mastectomy patients, if

postoperative histopathological data indicate so.

4.2.6. Novel findings

1. Striking similarities were found between OBCS and mastectomy patients’
histopathological results.
2. Patients who underwent OBCS had similar tumour size, grade, nodal status and hormone

receptor expression to patients who underwent Ms+IR.
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3. This supports the idea that patients conventionally treated with mastectomy can be offered
breast conservation by using oncoplastic techniques.
4. Itis important to involve mastectomy patients in comparative analyses of oncological

outcomes following OBCS.
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4.3. Impact of oncoplastic surgery on the timely commencement
of adjuvant therapy

4.3.1. Introduction

The evidence for oncological safety of OBCS is relatively vague.> ' Studies focus on
recurrence rates and survival data almost exclusively, but the evidence reported is mostly based
on single centre retrospective analyses with relatively low patient numbers and no control
arms, 1316, 20. 43, 44, 61-64. 1499 However, there is hardly any evidence on immediate postoperative
oncological safety of OBCS, which includes timely commencement of adjuvant systemic and /
or locoregional treatments.

Depending on the technique of OBCS applied, procedures can be complicated and
lengthy, and potentially associated with relatively high postoperative complication rates !¢ 43

46, Some surgeons and oncologists are concerned that OBCS may delay adjuvant systemic and

locoregional treatment and compromise prognosis.

4.3.2. Aim

In this study, we analysed the effect of OBCS on the timing of starting adjuvant chemotherapy
in breast cancer patients, and compared that with other methods of breast cancer surgery such
as simple wide local excision, mastectomy and mastectomy with immediate breast

reconstruction.

4.3.3. Methods

Prospectively maintained oncoplastic breast surgical databases of the Victoria and Western
Infirmary Glasgow were searched to identify patients who underwent OBCS followed by
adjuvant chemotherapy between August 2008 and December 2011. The following objectives
were prospectively recorded in these databases: age, risk factors for developing wound healing
problems (co-morbidities, BMI and smoking habit), breast (brassiere) size, tumour location,
preoperative radiological tumour size, oncoplastic technique and any synchronous or further
surgical intervention, pathology, (neo)adjuvant treatment, postoperative complications,
locoregional and distant recurrence. Patients treated with neoadjuvant chemotherapy were

excluded from the analysis. Clinical records for eligible patients were analyzed for
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demographic, oncological and treatment characteristics. Patients of control arms were identified
from the Victoria Infirmary Glasgow database of similar time period (December 2009 —
September 2011). All patients treated either with wide local excision (WLE), mastectomy (Ms)
or mastectomy with immediate reconstruction (MsIR) followed by adjuvant chemotherapy
were considered for analysis. Axillary surgery (sentinel node biopsy, four-node sampling,
axillary clearance) made no difference in eligibility in any of the groups. Patients in the study
as well as the control groups were consecutive.

In order to determine the effect of surgery on starting of adjuvant chemotherapy the time
elapsed between multidisciplinary decision on adjuvant treatments (including to offer
chemotherapy) and delivery of the first cycle of adjuvant chemotherapy was checked. This time
period was determined using the records of the breast multidisciplinary team meetings and the
Pharmacy of the Beatson West of Scotland Cancer Centre. Time of multidisciplinary decision
was applied in order to standardise initial time point in each patient of the study as well as
control groups. Standardisation was necessary because surgical treatment may have involved
multiple interventions in all groups of patients, of which the procedures compared (OBCS,
WLE, Ms, MsIR) were not necessarily the last surgery in the course of surgical treatment.
Hence false delays due to subsequent oncological procedures were avoided, but delays due to
surgical complications of any reason were included in the measurement of time to
chemotherapy.

Kruskall-Wallis test was used to perform a combined statistical analysis involving the
study group and the three control groups. Arms were compared separately to one another using
Mann-Whitney U test. For all analyses, results were considered statistically significant if the p
value was .05 or less.

Finally, a literature search was carried out to identify studies of breast cancer patients
treated with OBCS and determine if any delay to adjuvant therapy was recorded. Articles were
identified by searches of MEDLINE and PubMed databases using the terms “oncoplastic” or
“therapeutic mammaplasty” and “breast cancer” and “adjuvant” and “treatment” or “therapy”
and “chemotherapy” or “radiotherapy”. Studies identified were screened for those that focused
on oncologic outcomes after OBCS and references of each article were further scrutinized to

include all relevant published data.
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4.3.4. Results

169 breast cancer patients were identified from the databases altogether, who received adjuvant
chemotherapy after surgical treatment.

Median age of patients treated with OBCS (n=31) was 50 (24-78) years, median BMI was
26 (21-46) and breast (brassiere cup) size was an E (A-JJ) cup. Tumours were located mainly
in the upper-outer (n=13) and lower-outer quadrants (n=7) of the breast. Median size of the
largest diameter of the radiological abnormalities on preoperative imaging was 30 (17-70) mm.

Majority of oncoplastic resections were done with volume displacement techniques (Table 10).

Table 10. Oncoplastic breast surgical techniques applied in relation to radiological tumour size and
location, body habitus and contralateral symmetrising surgery.

Oncoplastic Median size of | Location Median Median Contralateral
techniques radiological of breast body mass symmetrisation?
(n=) abnormality tumours' | (brassiere index (n=)
(mm) cup) size (BMI)
:14 | E [A- 26 [21-46 1
All patients 31 30 [15-70] Ol}ig 4 [A-1J] 61 | 7
LOQ: 6
LIQ: 4
C:3
01
Volume 25 30 [15-70] Ol}ig 33 E [A-JJ] 26 [21-46] 17
displacement LOQ.' 3
LIQ: 3
C:3
Wise pattern ouQ: 8
reduction 16 32.5 UIQ: 2 F 26 16
LOQ: 2
LIQ: 3
C: 1
Benelli (round ouQ: 3
block) reduction 6 26 UIQ: 1 B 25 0
C:2
Late%ral excision 3 30 ouUQ: 2 EE 2% |
& nipple LOO: 1
recentralisation Q:
01
Volume 6 24.5 [15-70] %IIJS 1 E [B-FF] | 28.5[24-31] 0
replacement LOQ.' 3
LIQ: 1
Breast matrix 3 34 ouQ: 2 E 30 0
rotation LOQ: 1
Thoracoepigastr | 2 16.5 LOQ: 1 CC 27 0
ic flap LIQ: 1
V-Y 1 29 UlQ: 1 E 27 0
advancement
flap

reconstruction with extended latissimus dorsi flap).

'U: upper; O: outer; I: inner; Q: quadrant; C: central. > Contralateral symmetrisation for aesthetic reasons. One further patient
with bilateral breast cancer underwent contralateral surgery (skin-sparing mastectomy and immediate autologous
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Table 11. Tumour characteristics of patients treated with OBCS.

Tumour | n= | Tumour | n= | Tumour | n=
type size grade

Ductal 29 T1 7 Gl 0

Lobular 2 T2 21 G2 8

Mucoid! | 1 T3 3 G3 23

ER/PR n= HER2 n= Nodal n= Multi- n=
expression expression metastasis focality

ER /PR 20 | HER2 10 | Node 12 | Unifocal 24
positive positive positive
ER /PR 11 | HER2 21 | Node 19 | Multifocal | 72
negative negative negative

loss of thoracoepigastric flaps.

cancers

27 patients had sentinel node biopsy and four patients had axillary clearance carried out
at the time of OBCS. One of these four patients underwent previous bilateral sentinel node
biopsy due to bilateral breast cancer requiring skin-sparing mastectomy, immediate
reconstruction with axillary clearance and contralateral OBCS. Median weight of the resected
tissue on pathology was 134 g [22-950] and the median pathological tumour size of the invasive

component was 24 mm [10-62] (Table 11).

! One patient with multifocal cancer also had a mucoid cancer. 2 Three patients had three cancers of these seven multifocal

Ten patients treated with OBCS needed further surgery after their initial oncoplastic
resection (Table 12). Four patients had incomplete resections margins. Three of them were
treated with completion mastectomy and immediate breast reconstruction, and one patient
underwent wider excision. Another four patients with metastatic sentinel node(s) underwent
axillary clearance as a second operation. Further two patients needed to be taken back to theatre

for complications and required debridement and secondary closure for fat necrosis and partial
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Table 12. Summary of further surgeries of patients underwent OBCS.

Further surgeries after OBCS (n=)
All patients 31
Further surgery needed 10
Axillary node clearance 4
SSM, IR followed by )
chemotherapy

SSM, IR, ANC after !
chemotherapy

Debridement and secondary 1
closure, ANC

Debridement and secondary 1
closure

Wider excision, ANC after 1
chemotherapy

SSM: skin-sparing mastectomy, IR: immediate breast reconstruction,
ANC: axillary node clearance

In order to investigate if OBCS (n=31) compromises timely commencement of adjuvant
chemotherapy breast cancer patients treated as described above were compared to relevant
control groups. Control groups of patients treated either with wide local excision (n=66),
mastectomy (n=56), or mastectomy with immediate reconstruction (n=16) were chosen
consecutively from the same institute. Time between multidisciplinary team decision about
adjuvant treatment after surgical treatment and delivery of first cycle of chemotherapy was
compared in between the groups. The median time of commencement of adjuvant
chemotherapy after OBCS was 29 days [16-58], which is comparable with the time after wide
local excision (29.5 days [15-105]; p=0.433), mastectomy (29 days [15-57]; p=0.800) and
mastectomy followed by immediate reconstruction (31 days [15-58], p=0.405). The difference
between the times after OBCS compared to the times of any of the three control groups were
insignificant, which suggest that OBCS does not cause a delay in the commencement of
adjuvant chemotherapy. Furthermore, a combined analysis involving all the four groups
demonstrated no significant difference in between those, too (p=0.524). This means that none
of these four modalities of surgical breast cancer treatment influences adversely the timing of
adjuvant chemotherapy when we compare one to the other three groups. Inter-group analysis
further confirmed the above showing no significant differences in between the three control
groups when compared to one another (WLE vs. Ms: p=0.233; Ms vs. MsIR: p=0.260; WLE
vs. MsIR: p=0.663).
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The oncologic principles applied for OBCS is based on studies comparing outcomes of breast

cancer patients treated with traditional conservation surgery plus radiotherapy to mastectomy

11,12 papers published on the oncological safety of OBCS focus on recurrence rates and rarely

report data on the effect on timing of adjuvant therapy. Table 13 summarizes papers which

disclose any data on the effect of OBCS on timing of adjuvant therapy.

13-16, 20, 43-46, 61-64

Table 13. Summary of evidence for delivery of adjuvant chemotherapy after OBCS.

Year First Country / No. of Tumour Adjuvant Delay in Delayed
author Institution patients size chemotherapy adjuvant adjuvant
received therapy therapy
No. of patients No. of patients
(% of patients) (% of patients)
1998 Nos et al. France / Institut 50 Tis — T4 5 (10%) Yes 3 (6%)
Curie Paris
2002 Losken et USA / Emory 20 Tis - n/d, n/d No 0
al. University benign
Hospital
2003 Clough et France / Institut 101 T1-T4 0 Yes 4 (4%)
al. Curie Paris
2003 Spear etal. | USA/ 22 n/d 22 (100%) No 0
Georgetown
University
Hospital
2005 McCulley UK/ 50 Tis —n/d 23 (46%) No 0
et al. Nottingham City
Hospital
2006 Munhoz et | Brazil / 74 T1-T2 22 (29.7%) No 0
al. University of
Sao Paolo
2006 Thornton USA/ 6 T1-T2 0 No 0
et al. University of
Kentucky
2007 Kronowitz | USA/M.D. 41 Tis -T2 18 (44%) No 0
et al. Anderson
Cancer Ctr.
2007 Losken et USA / Emory 63 Tis - n/d, n/d No 0
al. University benign
Hospital
2007 Rietjens et | Italy / European 148 T1-T3 89 (60%) No 0
al. Institute of
Oncology
2010 Meretoja Finnland, 90 Tis—T3 60 (67%) Yes 2 (2%)
et al. Helsinki Univ.
Ctr. Hosp.
2010 Fitoussi et France / Institut 540 T1-T3 n/d Yes 10 (1.9%)
al. Curie Paris
2010 Song et al. | USA /Emory 28 Tis n/a No 0
University
Hospital
2012 Romics Jr. | UK/ Glasgow 31 T1-T3 31 (100%) No delay compared to adequate
et al. University control arms
Hospitals

n/d — not disclosed, n/a — not applicable
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Reported data was hard to interpret since no explanation was given how the time to
adjuvant therapy was compared. While two papers reported data on higher patient numbers,'®
4 only a fraction of patients received adjuvant chemotherapy after OBCS in most studies.!* >
45.61.64 Some authors did not even disclose the number of patients when they report on the time

of delivery of adjuvant therapy after OBCS.** 46 62 Nevertheless, most of the studies reported

13, 16, 20, 45, 46, 61-64 14,15, 43,44

no delay, while a few showed some delay in time to adjuvant therapy.

Time between surgery and commencement of adjuvant chemotherapy is only one aspect
of oncological safety after OBCS. Patients who undergo complex surgery, such as OBCS, may
be more susceptible to immunosuppression caused by chemotherapy. This may increase surgery
related complication rate, which can lead to an internal delay in between chemotherapy cycles,
requiring frequent administration of expensive pegylated granulocyte colony-stimulating
factor, or repeat hospital admissions. While the complication rate was 45% in our patients
treated with OBCS (oral antibiotics for cellulitis, n=5; delayed wound healing, n=3; prolonged
seroma leakage, n=2; postoperative haematoma, n=2; debridement and secondary closure, n=2),
it was not significant enough to lead to a delay in the start of adjuvant chemotherapy. However,

we did not measure internal delays, overall cost of chemotherapy or hospital readmission rates,

which may be influenced by these complications, hence it needs to be elucidated in the future.

4.3.6. Novel findings

1. The evidence for any potential delay of adjuvant chemotherapy after immediate breast
reconstruction, however, is conflicting.

2. Even if some delay occurs, it is unlikely to influence the prognosis significantly after
mastectomy and reconstruction.

3. Despite the poor evidence in the literature, nothing suggests that OBCS is not safe enough
in terms of starting adjuvant therapy on time.

4. Our study provides evidence that OBCS does not lead to a delay in the commencement of
adjuvant chemotherapy, when compared to three adequate control groups from the same

institution and time periods.

SELECTED LIST OF MY PUBLICATIONS RELEVANT TO THIS CHAPTER

Oncoplastic breast conservation does not lead to a delay in the commencement of adjuvant
chemotherapy in breast cancer patients.
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4.4. Radiological follow-up of oncoplastic breast conservations
surgery

4.4.1. Introduction

Indications and outcomes of breast imaging after OBCS are influenced by the surgical

technique as well as the postoperative complication rate.!62 163

Extensive parenchymal
manipulation, old age, high BMI, large tumour size and medical risk factors irreversible within
short time increases complication rate up to 27% in OBCS patients. '3 3% 64, 102, 162, 164

So far, three studies only reported on imaging results after OBCS.!63: 165166 Tywo studies
described imaging results after volume replacement OBCS only.'%> 1% One study showed
imaging results after oncoplastic conservation with breast reduction techniques in comparison

to standard wide excision.'®3

Arguably, OBCS may not be directly comparable to standard
surgical techniques, numerous comparative studies have already been published to benchmark

emerging evidence of this relatively new technique against well-established standard breast

167, 168

surgery.

4.4.2. Aim

We did a retrospective analysis on postoperative imaging and biopsies, comparing the numbers,
indications and outcomes of mammograms, breast ultrasound and MRI scans, and breast

biopsies taken in the first two years after OBCS and WLE.

4.4.3. Methods

Patients treated with OBCS consecutively in two breast units (Victoria Infirmary and Western
Infirmary in Glasgow) between May 2009 and December 2011 were enrolled in the analysis.
Patients treated with standard WLE in the Victoria Infirmary breast unit between February and
December 2010 were included in the control arm. Details of patients treated with OBCS are
kept in a prospectively maintained institutional standardized database in two of the Glasgow
breast units (Victoria Infirmary and Western Infirmary). In the control groups, patients treated
with simple WLE were identified from the West of Scotland Managed Clinical Networks

(Breast Cancer) database.
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Patients were followed up the in the first 24 months of their postoperative period to
analyse imaging and biopsies required during this period of time. Number, indication and
outcome of these investigations were compared in between the two groups. In terms of follow-
up, all patients in both groups were seen in the follow-up clinic for physical examination once
a year. Bilateral mammograms were carried out routinely for follow-up. All patients had a
bilateral mammogram 12 months after surgery. Majority of patients had their second
mammogram 24 months after surgery, apart from a minority of patients in the OBCS group
who were treated in the Western Infirmary (n=16), where the surgeons routinely arrange the
second postoperative surveillance mammogram 36 months post surgery. The same group of
radiologists in the department reported imaging in all patients. All radiology results were
categorized according to BI-RADS (Breast Imaging Reporting and Data System) assessment
categories published by the American College of Radiology.!'®

Statistical calculations were performed using SPSS® Statistics version 20.0 (SPSS,
Chicago, Illinois, USA). For comparisons of overall number of imaging or biopsies the mean
number of imaging or biopsies per patient was used, since the median value would be always 2
for mammograms and 0 for ultrasound, MRI and breast biopsies. Mean number of
mammograms was adjusted to differences in mammographic follow-up between the two units.
Two-tailed Mann-Whitney test was used to calculate statistical difference for median age and
mean number of imaging or biopsies. Two-tailed Z-test was used to calculate difference in the
proportion of patients who underwent ultrasound scans or biopsies in between the two groups.

Differences were considered statistically significant when the p value was less than 0.05.

4.4.4. Results

211 patients were treated either with OBCS (n=83) or WLE (n=128) during the time period
mentioned above. 11 patients were excluded from the OBCS and 10 patients from WLE group,
because they required completion mastectomy for incomplete margins after breast
conservation. A further patient was removed from the OBCS group who had a Grisotti flap for
squamous cell carcinoma on her nipple requiring no follow-up imaging. Two further patients
were excluded from the WLE group, because both of them died within the 2 years follow-up
period (one of them was breast cancer related death). Hence, 71 patients were included in the

study from the OBCS group, and 116 patients were involved from the WLE group.
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Incomplete margin rate after OBCS was 16% (13/83), while the same was 18% 23/128)
after standard WLE. Of these, two patients had to undergo wider excision and 11 patients had
completion mastectomy in the OBCS group, while 13 patients had wider excision and 10
patients completion mastectomy in the WLE group.

Patients treated with OBCS were significantly younger than WLE with median age of 54
years (24-79) vs. 61 years (44-88) (p=0). Oncoplastic surgical techniques applied for
oncoplastic conservation were mainly volume displacement techniques (n=61), volume
replacement was used much less frequently (n=10). Contralateral symmetrisation was carried

out in 29 patients (Table 14).

Table 14. Surgical techniques and symmetrisation rate in patients treated with OBCS

Classification of Surgical Patients Symmetrisation
oncoplasty techniques number % * number Yo **
Volume Benelli 12 17 0 n/a
Replacement Wise pattern 44 62 26 59
Melon slice 1 1.4 1 100
Tennis racquet 3 4.2 1 33
Le Jour 1 1.4 1 100
Volume Thoraco-epigastric 6 8.4 0 n/a
Displacement Matrix rotation 3 4.2 0 n/a
T-DAP 1 1.4 0 n/a

* Percentage of patients altogether. ** Percentage of patients within the given oncoplastic technique. Thoraco-epigastric:
thoraco-epigastric flap. T-DAP: thoracodorsal artery perforator flap.

Further two patients were treated with bilateral breast cancers. The first patient had a
Benelli type reduction mammoplasty on one side, and a skin-sparing mastectomy and
immediate breast reconstruction with extended autologous latissimus dorsi flap on the
contralateral side. The second patient was treated with bilateral reduction mammoplasties from
Wise pattern incisions. In terms of postoperative complication rates, five patients (7%) required
reoperation for complications in the OBCS group (debridement +/- grafting in three patients,
re-closure of wound and evacuation of haematoma in one patient each). Three patients required
reoperation for complications in the WLE group (2.6%), of these two patients needed
evacuation of haematoma and one underwent incision and drainage of an abscess.

Patients treated with OBCS had more advanced malignant disease compared to patients
who had standard WLE, which is mirrored by more invasive cancers, larger tumour size, higher
tumour grade and more involved axillary nodes in the OBCS group (Table 15). Consequently,
much more patients received chemotherapy in the OBCS group than in the WLE group (Table
16).
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Table 15. Common histopathological characteristics of patients treated with OBCS.

Characteristics OBCS (%) WLE (%)
Histological type
DCIS 3(4.2) 18 (15)
Ductal/NST 60 (84) 86 (74)
Lobular 4 (5.6) 6(5.2)
Other 4 (5.6) 6(5.2)
Tumour size !
Tis 3(4.2) 18 (15)
Tl 31 (44) 93 (81)
T2 32 (45) 5(4.3)
T3 4 (5.6) 0
Grade ?
1 6(8.8) 24 (24)
2 25 (37) 54 (55)
3 37 (54) 20 (20)
Involved nodes 2
0 43 (63) 85 (87)
1-3 21 (31) 11(11)
>3 4(5.9) 2(2)
ER?
Positive 54 (79) 90 (92)
Negative 14 (21) 8(8.2)
PR?
Positive 45 (66) 83 (85)
Negative 23 (34) 15 (15)
HER-2?
Positive 10 (17) 10 (10)
Negative 58 (85) 88 (90)

OBCS: oncoplastic breast conservation surgery; ' one patient underwent neoadjuvant chemotherapy in each group, and had
complete pathological response prior to OBCS; 2 invasive cancers only

Table 16. Adjuvant radio-, chemo- and hormonal therapy in patients treated with OBCS or standard

WLE.
Radiotherapy (%) Chemotherapy (%) * Endocrine therapy (%)
DCIS + invasive ca. invasive ca. only invasive ca. only
OBCS 70 (99) 38 (56) 51.(75)
WLE 114 (98) 23 (23) 94 (96)

OBCS: oncoplastic breast conservation surgery; WLE: wide local excision; DCIS: ductal carcinoma in situ; ca.: cancer.
“one patient underwent neoadjuvant chemotherapy in each group.

Number of breast ultrasounds per OBCS patients was almost two-folds of the mean
number of ultrasounds carried out in the WLE patients (OBCS: 0.394 ultrasound / patient (0-6)
vs. WLE: 0.211 ultrasound / patient (0-2); p=0.116). However, the mean number of
mammograms (OBCS: 2 mammograms / patient (0-3) vs. WLE: 1.914 (0-3); p=0.327) and
breast MRI scans (OBCS: 0.028 / patient (0-2) vs. WLE: 0.069 (0-2); p=0.674) were similar in
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the two groups. Finally, total number of imaging per patient was similar, too, in between the
two groups (OBCS: 2.186 imaging / patient (0-8) vs. WLE: 2.146 (0-5); p=0.857).

In terms of number of patients who required breast ultrasound, significantly more patients
required breast ultrasound in the OBCS group as opposed to the WLE group (OBCS: 20/71
patients vs. WLE: 17/116 patients; p=0.024). Altogether 29 ultrasounds were carried out in 71
patients treated with OBCS. Of those, 15 patients had one ultrasound, four patients required
two ultrasound scans, while one patient had six breast ultrasounds. 19 breast ultrasounds were
carried out in 116 patients who underwent WLE. In this group 15 patients had one ultrasound
scan, and two patients required two ultrasound scans. “Indeterminate” or “suspicious” (BI-
RADS category 3 or 4) ultrasound results were detected only in the OBCS group (OBCS: 6/29
ultrasound scans vs. WLE: 0/19 ultrasound scans; p=0.034), while all ultrasound scans were
either “normal” or showed only “benign” changes after WLE (BI-RADS category 1 or 2)
(Table 17).

Table 17. BI-RADS categories of postoperative mammograms, ultrasounds and breast MRI in patients
who had OBCS and WLE.

R1 Ul MijJR2 | U2 M2JR3|U3 | M3]JR4|U4 M4

OBCS 3 1 0 109 122 |2 2 5 0 2 1 0
WLE 0 2 0 218117 | 6 3 0 1 0 0 0

Number of imaging is presented under various BI-RADS categories. R: mammogram; U: ultrasound; M: breast MRI. There
was no BI-RADS category 5 result in any of these imaging modalities. OBCS: oncoplastic breast conserving surgery; WLE:
wide local excision.

Common indications for breast ultrasound were lumps felt on clinical examination or
suspicion of underlying collection in association with cellulitis and / or leakage through the

wound in the OBCS group (Table 18).
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Table 18. Indications, numbers, outcomes of postoperative ultrasound scans and consequent biopsies
in patients treated with various oncoplastic surgical techniques

US scans Outcome of Biopsy Patients . .
L - - _ Surgical technique
Indications for (n= US scans (n = number (n= (n = number of
US number of (n = BI-RADS of biopsies number of cases)
US scans) category reports) taken) patients)
Lump 16 U4 (1) 4 11 Wise pattern (8)
U3 (3) Matrix rotation (1)
U2 (11) Thoraco-epig. (1)
Ul (1) Le Jour (1)
Collection 8 U2 (8) 0 5 Wise pattern (4)
Benelli (1)
Lumpy area 2 U3 (1) 2 2 Wise pattern (2)
U2 (1)
Pain 2 U3 (1) 1 2 Benelli (1)
U2 (1) Matrix rotation (1)
MMG calc. 1 U2 (1) 0 1 Thoraco-epig. (1)

US: ultrasound. Thoraco-epig.: thoraco-epigastric flap. MMG calc.: mammographic microcalcification.

Similar proportion of patients required breast ultrasound of those who had a volume

displacement vs. volume replacement oncoplastic surgery (16/61 vs. 4/10; p=0.36), although

there was a trend that patients with volume replacement require more ultrasound scans (Table

5). 9 patients underwent immediate symmetrisation surgery of the 20 patients who required

breast ultrasound in the OBCS group. Of those, 7 patients required ultrasound on the treated

breast, while two patients had ultrasound on the reduced side.

Significantly more patients required breast biopsy from the OBCS group than the WLE

group (9/71 vs. 3/116; p=0.006). All of these patients underwent a core biopsy, except one

patient who had a punch biopsy of the dermis. Indications for biopsies were a new distinct lump

or a lumpy area in the majority of cases, and the biopsy confirmed fat necrosis in most patients

(Table 19).
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Table 19. Indications, numbers, and outcomes of postoperative biopsies in patients treated with
oncoplastic or standard breast conserving surgery.

Indications for Patients QOutcome of biopsy Surgical technique Previous imaging
biops (n = number (n = numbers of various (n = number of (n = BI-RADS
sy of patients) histopathology reports) cases) category reports)
Distinct lump 7 Fat necrosis (3) OBCS - Wise pattern U4 (1)
Edge of seroma (1) @) U3 (3)
Fibrosis (1) OBCS - Benelli (1) U2 (2)
Foreign body reaction (1) WLE (2)
Normal (1)
Lumpy area 2 Fat necrosis (2) OBCS - Wise pattern U2 (2)
(1
OBCS - Benelli (1)
MMG calc. 1 Fat necrosis (1) OBCS - Wise pattern R4 (1)
(M
Indeterminate US 1 Fat necrosis (1) OBCS - Wise pattern U3 (1)
finding (1)
Dermatitis 1 Dermal inflammation (1) WLE (1) Ul (1)

OBCS: oncoplastic breast conserving surgery; WLE: wide local excision; MMG calc.: mammographic microcalcification;
US: ultrasound.

Fat necrosis rate after OBCS was 18% on clinical examination, 15% with ultrasound, and
7% of those was confirmed on pathology (Table 18 and 19). One more biopsy was carried out
in a patient treated with OBCS from her pelvic bone who underwent investigation for distant

metastatic disease. This biopsy was normal, and it was not involved in the calculation.

4.4.5. Discussion

This study showed that OBCS was applied for more advanced malignant disease than standard

167 More ultrasound scans and

WLE, which is consistent with our previously published results.
biopsies were necessary after OBCS than simple WLE. These investigations were required for
benign reasons, e.g. lumps, lumpiness or collections (Table 18). Ultrasonographic findings
were mostly benign, but indeterminate and suspicious outcomes were also noted after OBCS
(Table 18). Biopsy results were benign, too, fat necrosis being the most common finding. No
local recurrence was diagnosed which is probably due to the relatively short follow-up time.!3!6

Mammograms are not adversely affected after aesthetic breast reduction, which may
imply that surveillance mammograms after OBCS would not be impeded, t0o.!”® Losken et al.
demonstrated that “mammographic stabilisation” is delayed after OBCS compared to WLE, but
overall mammographic findings including architectural distortion, cysts, and calcification are
similar.!'6* Monticciolo et al. showed in a historical study that mammographic findings are

predict even after volume replacement with mini-LD flap.'®> Common mammographic changes

visible after OBCS include parenchymal redistribution, dermal calcification along the skin
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incisions and repositioned nipples, and fibrous bands extending to the nipple-areola complex.!7°
Mammographic microcalcification is rarely a confounding factor after OBCS, unless it is
followed or accompanied by autologous fat grafting. In those cases microcalcification can occur
in 13% of patients, while oil cyst formation — a special form of fat necrosis — develops in up to
90% of patients.!”! In our study, the mean number of mammograms per patients was almost
identical in the two groups. Microcalcification was found in two patients who had OBCS, but
none after WLE. One of the two cases required biopsy, which showed fat necrosis.

Reduction mammoplasty, however, increases the development of fat necrosis and the
incidence of masses requiring further imaging and biopsy ultimately.!”? This may indicate that
OBCS — with volume displacement technique in particular — may contribute to the development
of breast lumps or lumpy areas that need to be further investigated. In comparative studies of
OBCS and WLE, an increased trend towards ultrasound was found after OBCS.!6% 173 Indeed,
a significantly higher proportion of patients after OBCS required ultrasound in our study, too.
Breast lumps or lumpiness were the indications for ultrasound scans in 62% of patients treated
with OBCS (13/21) (Table 18). Finally, lumps or lumpy area were the indication for true-cut
biopsy in all except one patient (6/7) in the OBCS group (Table 19).

Fat necrosis, as complication of OBCS, was reported between 6.3% and 26%.!3: 3% 64 159,
162,174 In fact, some suggested that the rate of fat necrosis was higher after OBCS than reduction
mammoplasty or lumpectomy.!*** However, the authors did not disclose that fat necrosis was
clinical, radiological or pathological diagnosis in their series. In our study, the rate of fat
necrosis was between 7% and 18%, depending on the way of diagnosis (Table 18 and 19).
Clough et al. suggests that fat necrosis rate can be reduced by the integration of glandular
density in the careful planning of oncoplastic technique.!?> Low-density breast tissue with a
major fatty composition carries a higher risk of fat necrosis after extensive undermining, hence
widespread dual plane mobilization should be avoided in these cases.!®

The limitation of this study is that it reflects the practice of a relatively few surgeons and
radiologists in two breast units. In fact, all patients who were treated with standard WLE were
from one unit, which gave the majority of OBCS patients, too. In addition, this study reflects
the relatively early phase of the learning curve for OBCS techniques, which became part of the
routine practice since then. Hence, it is conceivable that in other units where the indications and
applications of various OBCS practices developed earlier these differences in postoperative

breast ultrasounds and biopsies have diminished earlier.
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Indications for further investigation of postoperative lumpiness or distinct lumps in the
operated breast may be subjective. While most surgeons would request at least a breast
ultrasound scan, a fine needle aspiration or a true-cut biopsy may also be appropriate even if
the clinical examination and imaging correlate fully. Surgeons’ and radiologists’ anxiety level
are understandably higher at the initial phase of the learning curve of a new surgical technique.
In addition, patients with a recent diagnosis of breast cancer can be very concerned about lumps
in their treated breast explicably. It is conceivable that increasing experience and familiarity
with postoperative findings after OBCS will decrease our anxiety, and postoperative
investigations will be less frequent in the future.

In conclusion, patients treated with OBCS required significantly more ultrasound scans
and consequent biopsies. New lumps or lumpiness were the commonest indications, and

pathology confirmed fat necrosis in the majority of cases.

4.4.6. Novel findings

1. Reduction mammoplasty increases the development of fat necrosis and the incidence of
masses requiring further imaging and biopsy ultimately. This indicate that OBCS — with
volume displacement technique in particular — may contribute to the development of breast
lumps or lumpy areas that need to be further investigated.

2. Patients treated with OBCS required significantly more ultrasound scans and consequent
biopsies. New lumps or lumpiness were the commonest indications, and pathology

confirmed fat necrosis in the majority of cases.

SELECTED LIST OF MY PUBLICATIONS RELEVANT TO THIS CHAPTER

Imaging results following oncoplastic and standard breast conserving surgery
R Dolan' M Patel, E Weiler-Mithoff, ] Mansell, S Stallard, JC Doughty, L. Romics Jr.
Breast Care (Basel). 2015 Oct;10(5):325-9.

85



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

4.5. Long term oncological safety of therapeutic mammoplasty

4.5.1. Introduction

Majority of oncoplastic breast conservations is carried out with volume displacement
techniques, which comprises of tumour excision followed by reshaping of the breast
parenchyma as well as an adequate reduction of the breast skin-envelope.!%? This is commonly
referred as oncoplastic reduction mammoplasty (ORM), or therapeutic mammaplasty.'6% 173
ORM is frequently accompanied by the reduction of the contralateral breast to improve
symmetry.®?

The evidence for oncological safety of ORM is relatively vague and prospective
randomized trials are unlikely to be ever undertaken given the complex ethical considerations.>
16 ORM can be applied for large malignancies including those which were conventionally
treated with mastectomy with relatively low incomplete excision rate.?? It has also been
demonstrated previously that ORM does not delay adjuvant chemotherapy, which further
contributes to the oncological safety of this surgical technique.!®®

The current evidence for local and distal recurrence rates is largely built on single-

institutional retrospective studies.!3-16-20.32, 38,43, 44, 46, 61-63, 149151, 134, 155, 175-178 Majority of these

reports are based on relatively short follow-up time between 13 and 54 months, !3-15 20, 32,38, 43,
44,46, 61-63, 130, 151, 154, 155175 There are only five studies that report true recurrence rates based on
at least five years follow-up after oncoplastic breast conservation.!6: 149 176-178 Three studies,
altogether 299 patients’ follow-up time extend beyond six years, which is the current evidence
for long-term recurrence rates after breast conservation surgery involving oncoplastic

techniques.!6- 177- 178

4.5.2. Aim

We studied long-term, six-year recurrence rates in patients treated with ORM for invasive and

non-invasive breast cancer.
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4.5.3. Methods

Details of patients treated with ORM were recorded into a standardised institutional database.
The following characteristics were recorded prospectively in the oncoplastic dataset:
demographic data (age, BMI, brassiere size, risk factors for breast cancer and breast surgery),
preoperative tumour size, pre- and postoperative pathology, surgical, oncological management,
surgical complications, time and site of recurrence. The clinical records included in the
oncoplastic dataset were analysed for demographic, tumour, treatment characteristics and
recurrences. Missing data was retrospectively searched via case records and included in the
analysis. Preoperative tumour size was determined as the largest diameter given on any
preoperative imaging. Patients with previous ipsilateral or contralateral DCIS or breast cancer
were excluded. All patients were diagnosed between August 2005 and September 2010.

An oncoplastic breast surgeon, or a breast and a plastic surgeon together decided the
indication and technique of ORM, as detailed previously.!® Oncoplastic technique was
determined by patients’ anatomy, preferences and tumour location. All patients were treated
with oncoplastic reduction mammoplasty, when a significant volume excision was followed by
reshaping of the breast parenchyma with volume displacement technique and accompanied by
adequate skin envelope reduction (level IT oncoplastic techniques as defined by Clough et al).!%2
Simple reshaping such as dual plane mobilization without skin reduction was excluded, since
this technique is routinely performed for smaller lesions in order to prevent deformity. Excision
margin was considered clear if the closest margin to the excision plane was at least | mm with
invasive cancer or 2 mm with DCIS. Radiotherapy, chemotherapy and hormone therapy were
administered according to evidence-based guidelines of the Beatson West of Scotland Cancer
Centre in the given time period.

Surgical, oncological, radiology and pathological reports were analysed for follow-up to
determine the pattern and timing of recurrence up to April 2015. Length of follow-up was
determined as time elapsed from first treatment. Patients were followed up every 12 months by
surveillance mammogram and clinical examination, and abnormal clinical findings were further
investigated as appropriate. Recurrences were documented by clinical examination,
radiological tests and/or pathological assessment. Local and distant recurrence rates were the
primary outcome of interest as these correlate with the overall oncological safety of ORM. The
seventh edition of the American Joint Committee on Cancer staging system (2010) was used

for tumour staging.!”
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For statistical calculations, two-tailed Mann-Whitney test was used to assess possible
associations between preoperative tumour size and applied surgical technique or incomplete
excision rates. Fisher’s exact test was used to calculate associations between incomplete
excision rate and oncoplastic technique. For all analyses, P < 0.050 was considered statistically
significant. Statistical calculations were performed using SPSS® Statistics version 19.0 (SPSS,
Chicago, Illinois, USA).

This study was designed and reported in line with the STROBE criteria.'®°

4.5.4. Results

A total of 65 patients treated with ORM were considered for the study, but six patients were
excluded due to early loss of follow-up (shorter than 3 years), and further three patients were
excluded for previous contralateral breast cancer. Hence, 56 patients were included in the
follow-up finally. Their median age was 54 (range 27 — 79) years. The median length of follow-
up was 72 (range 36 — 120) months for the whole cohort. The indication for ORM was invasive
cancer in 52 patients and DCIS in four patients. Altogether, almost two-thirds of this cohort
was diagnosed with stage II or III breast cancer (32 patients) (Table 20). Eight patients had

multifocal invasive cancer.
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Table 20. Tumour characteristics and overall, local and distant recurrence rates, based on first event of

recurrence
PATIENTS RECURRENCES
Overall I Local I Distant
No. No. No. No.

All patients 50 4 1 3
Invasive cancer 46 3 0 3
TI1 * 16 0 0 0
T2 28 3 0 3
T3 2 0 0 0
Gl * 7 0 0
G2 16 1 0 1
G3 23 2 0

Ductal 43 0

Lobular 1 0 1
Mixed 1 0 0 0
Hormone rec +ve 33 3 0 3
Hormone rec -ve 13 0 0 0
Her-2 +ve 8 1 0 1
Her-2 -ve 38 2 0 4
Node +ve * 11 2 0

Node -ve 35 1 0 1
DCIS 4 1 1 0
Stage of disease

0 4 1 1 0
1A 13 0 0 0
1B 1 0 0 0
ITA 21 1 0 1
1IB 7 0 0 0
1IIA 4 2 0 2

* one patient had a complete pathological response after neo-adjuvant chemotherapy, and tumour size, grade, nodal status
was not determined

The majority of patients were treated with ORM from a “Wise” pattern excision, followed
by “Benelli”-type round block excision, “melon slice” wedge resection, “Grisotti”-flap and

“Lejour” vertical mammoplasty (Table 21).
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Table 21. Type of oncoplastic surgical techniques in relation to overall, local and distant recurrence.

PATIENTS | RECURRENCES
Type of ORM I Overall Local Distant
No. No. No No.
All patients 50 4 1 3
Wise pattern 35 1 0 1
Round block 12 2 1 1
Wedge resection 1 0 0 0
Grisotti 1 0 0 0
Lejour 1 1 0 1

ORM - oncoplastic reduction mammaplasty

The average weight of the resected breast tissue was 272 (25 — 1000) grams altogether,

which included the tissue resected around the cancer as well as tissue removed with technical

— and not oncological — indications. Mean preoperative tumour size was 2.95 (range 1 — 7.7)

cm on imaging. There was no significant association in preoperative tumour size and the

surgical technique applied, although tumours treated with “Benelli”-type round block excision

was somewhat smaller compared to the other techniques (2.67 (range 1.5 —4.3) vs. 3.05 (range

1 — 7.7) cm; p = 0.46). 31 patients underwent simultaneous contralateral symmetrizing

reduction. Sentinel node biopsy was carried out in 19 patients, axillary sampling in 21 patients

and upfront axillary clearance in 12 patients. All 50 patients had postoperative radiotherapy

(Table 22). 30 patients received chemotherapy, three had neoadjuvant chemotherapy with one

of them having complete pathological response. Adjuvant hormonal therapy was given to 30

patients, while five patients received trastuzumab (Table 22).

Table 22. Adjuvant therapy in relation to recurrence.

PATIENTS | RECURRENCES
I Overall Local Distant
No. No. No. No.
All patients 50 4 1 3
Radiotherapy + 50 4 1 3
Radiotherapy - 0 0 0
Chemotherapy + 30! 2 2
Chemotherapy - 20? 2 1 1
Hormonal ther. + 30 3 1 2
Hormonal ther. - 20? 1 1
Herceptin + 5 0 0 0
Herceptin - 452 4 1 3

! Three patients had neo-adjuvant chemotherapy;

2 four patients were diagnosed with DCIS.
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The rate of incomplete excision margins after ORM was 16.1% (9 of 56 patients). Of the
nine patients, who had incomplete margins after ORM, six underwent completion mastectomy
and three had had a re-excision. Five patients had immediate breast reconstruction after
mastectomy using extended autologous latissimus dorsi flap in four patients, and implant in the
remaining patient. While incomplete excision rate was not significantly different based on
mammoplasty techniques, it appeared relatively higher after “Benelli”-type round block
technique (28.6%; 4 of 14) compared to ORM from “Wise” pattern excision (10.5%; 4 of 38;
p=0.189). The remaining one patient had a “melon slice” wedge resection prior to her
completion mastectomy. Preoperative radiological tumour size was somewhat bigger in patients
with incomplete margins after ORM compared to those with clear margins after the first surgery
(3.36 (2-5.8) cm vs. 2.85 (1 = 7.7) cm; p = 0.658). Similarly, multifocality was not associated
with higher incomplete excision rate (1 of 8 multifocal cancers vs. 4 of 44 unifocal cancers).

During the six-year follow-up time recurrence was detected in four patients (8%) (Table
20, 21, 22). Only one patient (2%) developed local recurrence, who was diagnosed with DICS.
Three patients (6%) developed distant recurrence as the first detected recurrence event (Table
20). All distant recurrences developed in patients with invasive cancer (6.52%). The median
(range) time to relapse was 53 (48 — 95) months for first distant recurrence. One patient
developed a contralateral breast cancer, which was diagnosed at the time when her distant
recurrence was diagnosed, too.

Altogether four patients died during the follow-up, and the crude overall survival rate was
therefore 92%. Of these, two patients died from metastatic breast cancer, hence the six-year
cancer-specific survival rate was 96%. All patients who died during the follow-up were

diagnosed with invasive disease.

4.5.5. Discussion

Evidence about oncological safety after oncoplastic breast conservation is vague. There were
concerns that oncoplastic conservation delayed adjuvant therapy due to postoperative
complications. In this study we found 15.4% postoperative complication rate, which is identical
to the figure published in a recent meta-analysis by Losken et al.'¥! Majority of these
postoperative complications are not so severe to delay adjuvant treatment, which has been
confirmed by numerous studies including ours.!* 1643 168 Fyrther concern arose that ORM
displaced surgical clips intended to demarcate tumour bed tissue. This may potentially increase

the likelihood of local recurrences developing outside the original tumour quadrant; this fear,
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however, has been refuted recently, too.!”> 182 Recurrence rates, in general, are also comparable
to standard wide excision in most studies published so far.!% 43 61.150 In fact, in a recent meta-
analysis favourable recurrence rates were demonstrated when ORM or volume replacement
oncoplastic breast conservation were compared to standard wide excision.!8! However, all these
data are based single centre retrospective reviews with relatively short follow-up periods.

The aim of this study was to provide long-term oncological results after oncoplastic
conservation surgery. There are only 10 other published studies on recurrence rates after
oncoplastic conservation based on at least five-year follow-up (Table 23).14-16. 43 149, 175-178, 183
In fact, two institutes published five studies altogether, with one institute updated their results
twice (Table 23). True recurrence rates with at least six-year median follow-up are presented

in four papers only published by three institutes. !¢ 177- 178, 183

Table 23. Published local and distal recurrence rates during long-term follow-up (at least 5 years) after
oncoplastic reduction mammoplasty.

Median Recurrence rates
First o No. of | Tumour | Tumour | Surgical (%)
author Country / Institution cases size stage technique follow-up
(months) | Local | Distant

Nos et al. | France / Institut Curie 50 Tis—T4 | O-IlIb | Reduction 60! 7! 19!
Clough et | France / Institut Curie 101 Tis—T4 | O-IIb | Reduction 60? 9.4% 17.22
al.
Rietjens Italy / European 148 Tis—T3 n/d Reduction 74 3 13
et al. Institute of Oncology + Vol.

replac.
Caruso et | Italy / Humanitas 61 Tla— n/d Reduction 68 1.5 9.8
al. Centro Catanese T4
Fitoussi France / Institut Curie 540 | Tis—T3 | O-lllc | Reduction 60° 6.8° 12.1°
et al.
Eaton et | USA /Emory 86 Tis—T4 | 0-1IIIb | Reduction 60* 7-94 94
al. University, Atlanta
Bogusevic | Lithuania /University 60 Tis—T4 | Illa-Illc | Reduction 86 10 383
iuset al. of Health Sciences + Vol.

replac.
Ren et al. | China, Jiangsu Cancer 91 Tis — T2 n/d n/d 87° 7’ 9

Hospital

Rezai et Germany/Diisseldorf 944 n/d n/d Reduction 62 4 5.1
al. Luisenkrankenhaus + Vol.

replac.
De Italy / European 454 T1-T4 n/d Reduction 86 6.7° 12.76
Lorenzi Institute of Oncology + Vol.
et al. replac.
Romics UK / Glasgow 50 Tis— T3 0-I1Ia Reduction 72 2 6
Jr. et al. University Hospitals

Vol. - volume; replac. — replacement; n/d — not disclosed; ! actuarial recurrence rates (true median follow-up: 48 months);
2 actuarial recurrence rates (true median follow-up: 46 months); 3 actuarial recurrence rates (true median follow-up:
49 months); 4 actuarial recurrence rates (true median follow-up: 54 months); ° actuarial recurrence rates (true median follow-
up: 83 months); ° actuarial recurrence rates at 10 years.
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In this study, during the six-year follow-up only one patient developed a local recurrence.
This low local recurrence rate is due to various factors. Cavity shavings are taken routinely for
decades in the Glasgow breast surgical units after wide local excisions which have been shown
to reduce local recurrence rates after breast conservation due to more accurate pathological
assessment of excision margins.!>® ¥ While cavity savings are not taken routinely after
oncoplastic breast conservation, it may have played a role in the ones when shavings were
taken. Further, completion mastectomy was relatively frequently carried out after incomplete
excision in oncoplastic conservation (6 of 9). Due to the difficulties of correctly identifying
margins of the tumour bed tissue after the parenchymal reshaping, we feel that further excision
may not be oncologically safe if the excision is incomplete after ORM. This may be in contrast
with the routine practice of other units, although those treat relatively smaller cancers with
oncoplastic surgery.!7- 36133176

The indication for ORM in our practice included stage II or III breast cancers in almost
two-thirds of the patients (32 of 56), which is consistent with the results of our comparative
study on a larger series of patients.”> Some of the studies with long follow-up are based on
patients with similarly staged cancers with the ratio of patients with at least stage Il cancers
between 71% and 82% (Table 23).'* 1> 178 However, most of the patients of the long follow-up
studies have smaller cancers characterized by either a relatively low proportion of patients of
having stage II or higher cancers (35-53%) or very small excisions (32g on average) (Table
21).43-175:176 In comparison, our 2% local recurrence is similar to the other long-term follow-up
studies (1.5 — 10%). Long-term distant recurrence rates (5.1 — 38.3%) are also comparable to
the one in our study (6%) (Table 23).

While we could not demonstrate statistically significant association between incomplete
excision rate and oncoplastic technique, we found that patients who underwent ORM with
“Benelli”-type round block technique were almost three times more likely to have incomplete
margins (28.6%) than patients who had ORM with the most commonly used “Wise” pattern
excision (10.5%). This happened despite round block excision was applied for somewhat
smaller tumours on preoperative imaging (mean 2.67 cm vs. 3.05 cm). These data suggest that
the “Benelli”-type excision should be applied with relatively more caution and delicate
indications. In fact we apply round block excision less frequently now due to the recognition
that this technique allows only a limited access to the tumour compared to other techniques,

hence this may jeopardize complete excision in the end.

93



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

Although this series has one of the longest follow-up periods to date of breast cancer
patients treated with oncoplastic conservation surgery, the ability to draw definitive conclusions
based on our analysis is limited by relatively small patient numbers. Given the retrospective
nature of this study, we were also unable to provide information regarding cosmetic outcome

and life quality measures following ORM.

4.5.6. Novel findings

1. We found that patients who underwent ORM with “Benelli”-type round block technique
were almost three times more likely to have incomplete margins (28.6%) than patients who
had ORM with the most commonly used “Wise” pattern excision (10.5%). These data
suggest that the “Benelli”-type excision should be applied with relatively more caution and
delicate indications.

2. This study demonstrates low long-term recurrence rates in patients treated with oncoplastic
reduction mammoplasty for predominantly stage II-III cancers. Six-year local recurrence
rate is 2%, distant recurrence rate is 6%, and cancer-specific survival is 96%. Based on

these long-term follow-up data, ORM is an oncologically safe treatment option.
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4.6. Oncological safety of volume replacement oncoplastic breast
conservation surgery

4.6.1. Introduction

OBCS is generally comprised of two techniques, which are volume displacement and volume
replacement. The use of volume displacement OBCS has been well established. Similarly,
several volume replacement techniques have also been well established, such as the latissimus

dorsi (LD) myocutaneous flap,®* 185 186

and the LD myosubcutaneous flap or LD mini (LDm)
flap.!87-189 Variations of pedicled flaps based on the intercostal artery perforators and
thoracodorsal artery perforators have been described and shown to be reliable in immediate
BCS reconstruction.!**192 Additionally, it has been used in combination with other flaps such
as the thoracoabdominal advancement flap to achieve desirable results.!”® Similar, the
thoracoepigastric flap has also been shown to be another reliable, effective and relatively simple
form of volume replacement.!** 1> OBCS is an effective technique used in patients in whom
10% of the breast volume is excised in medial tumours and 20% in lateral tumours, where
outcomes with volume displacement techniques would not achieve an acceptable cosmetic
outcome. %6 197

The current evidence on the oncological outcomes of other forms of volume replacement
oncoplastic conservation largely focusses on latissimus dorsi myocutaneous (LD) or
myosubcutaneous (LD-mini) flaps in multiple study designs. As previously established, the
likelihood of conducting a prospective randomised controlled trial for oncoplastic breast
conservation is highly unlikely due to the ethical considerations® !¢ and this extends to volume
replacement, too. We aim to ascertain the recurrence and complication rates after volume
replacement oncoplastic breast conservation in our local population. As with all cancer

resections, the primary outcome is oncological safety. We sought to investigate and report our

experience in two breast units in Glasgow on volume replacement OBCS.

4.6.2. Aim

The primary outcome of this study was tumour-free margin resection rates, and the secondary
outcomes were locoregional and distant recurrence rates as these correlates with the overall
oncological safety of volume replacement OPBS. Surgical complication rates were the

secondary outcome of interest in this study.
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4.6.3. Methods

This study was designed and reported in line with STROBE criteria.!”® Methods for data

collection in our centres have previously been described.?? 168

Details of patients treated with
OBCS in two centres within the publicly funded NHS Greater Glasgow and Clyde health trust
between November 2010 and October 2015, namely the Victoria Infirmary and Western
Infirmary, were prospectively recorded in a standardised institutionalized database. The
following characteristics were recorded prospectively in the oncoplastic dataset: demographic
data (age, BMI, brassiere size, risk factors for breast cancer and breast surgery), preoperative
tumour size, pre- and postoperative pathology, surgical, oncological management, surgical
complications, time and site of recurrence. Patients who had undergone volume replacement
OBCS were identified. The clinical records included in the oncoplastic dataset were analysed
for demographic, tumour, treatment characteristics and recurrences. Missing data was
retrospectively searched via case records and included in the analysis. Preoperative tumour size
was determined as the largest diameter given on any preoperative imaging. Patients with
previous ipsilateral or contralateral DCIS or breast cancer were excluded.

Patients in whom breast cancers were detected either on screening or after a symptomatic
presentation were included. The confirmation of cancer diagnosis was with radiological and
pathological evidence (core biopsy, axillary biopsy, etc). Treatment plans were decided in a
local multidisciplinary meeting consisting of radiologists, pathologists, oncologists, breast
surgeons and breast specialist nurses. Oncoplastic technique was mutually decided between
patient and oncoplastic breast surgeon or breast surgeon, with or without consultation and
surgical co-intervention of a plastic surgeon. Radiotherapy, chemotherapy and hormone therapy
were administered according to evidence-based guidelines of the Beatson West of Scotland
Cancer Centre in the given time period.

Surgical, oncological, radiological and pathological reports were analysed for follow-up
to determine the pattern and timing of recurrence up to April 2016. Length of follow-up was
determined as time elapsed from first treatment. Patients were followed up every 12 months by
surveillance mammogram and clinical examination, and abnormal clinical findings were further
investigated as appropriate. Recurrences were documented by clinical examination,
radiological tests and/or pathological assessment.

The primary outcome of this study was tumour-free margin resection rates, and the
secondary outcomes were locoregional and distant recurrence rates as these correlates with the

overall oncological safety of volume replacement OPBS. We defined tumour-free margins as a
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distance of at least one millimetre between cut edge of the specimen and the outer limit of the
tumour when the pathology was invasive cancer, and two millimetres for DCIS. This is based
on findings that greater distances are not associated with improved outcomes.** %29 Surgical

complication rates were the secondary outcome of interest in this study.

4.6.4. Results

A total of 208 oncoplastic breast conservation procedures have been carried out in this time
period. 30 of 208 (15.9%) patients underwent volume replacement surgery and the remaining
underwent volume displacement surgery. The mean age of the former group was 51 (range 24-
69). 3 patients had A-cup breasts, 4 patients had B-cup breasts, 4 patients had C-cup breasts, 3
patients had D-cup breasts, 2 patients had E-cup breasts and 2 patients had F-cup breasts. The
mean BMI was 28 (range 21-37). 6 patients were current smokers and 2 patients were ex-
smokers. Comorbidities in sample population included diabetes in 1 patient (3.3%),
immunosuppression in 4 patients (13.3%) and 1 patient (3.3%) was anticoagulated. Baseline

characteristics are outlined in Table 24.

Table 24. Baseline characteristics and risk factors

Variable | (n, %)
Age (mean, range) 51, 24-69
BMI (mean, range) 27.8,23.6-36.2
Diabetes Yes 1

No 24

No data 1
Family history Yes 5

No 21
Smoking status Current smoker 6

Ex-smoker 772

Non-smoker 20
HRT Yes 4

No 20

No data 2
Immunosuppression Yes 0

No 30
Breast cup size A 3

B 4

C 4

D 3

E 2

F 2

Larger than F 3

No data 7
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Twice as many patients presented symptomatically than had tumours detected on
screening - 20 (66.7%) versus 10 (33.3%). Of these, 11 patients (36.7%) had tumours found in
the upper outer quadrant, 4 (13.3%) in the upper inner quadrant, 12 (40.0%) in the lower outer
quadrant and 3 (10.0%) in the lower inner quadrant. The mean preoperative tumour size on
radiology was 25.4 mm.

Pathological tumour subtypes were ductal in 23 (76.7%), lobular in 5 (16.7%), mixed in
1 (3.3%) and ductal carcinoma-in-situ in 1 (3.3%). 16 patients (53.3%) had grade 3 tumours,
13 patients (43.3%) had grade 2 tumours and 1 patient (3.3%) had a grade 1 tumour. Mean
whole tumour size was 25 mm (range 9-45 mm). 4 patients (13.3%) had multifocal tumours.
Oestrogen receptor was expressed in 23 tumours (79.3%), progesterone receptor was expressed
in 21 tumours (72.4%) and HER-2 receptor was expressed in 4 tumours (13.8%). 8 patients had
node positive tumours (27.6%) (Table 25).

Table 25. Tumour characteristics

Patients Incomplete excisions Recurrences
Locoregional
No. No. No.
All patients 26 7 1
Presentation Screening
Symptomatic
Laterality Left
Right
Quadrant Upper outer
Upper inner
Lower outer
Lower inner
Invasive cancer 25 7 1
T1 8 2 0
T2 21 5 1
T3 0 0 0
Tumour grade Gl 1 0 0
G2 13 4 0
G3 16 3 1
Pathological subtype Ductal 23 3 1
Lobular 5 4 0
Mixed 1 0 0
Oestrogen receptor status Positive 23 7 0
Negative 7 0 1
Progesterone receptor status Positive 21 5 0
Negative 9 2 1
Her-2 receptor status Positive 4 1 0
Negative 26 6 1
Nodal status Positive 8 3 1
Negative 22 4 0
DCIS 1 0 0
Stage of disease 0 1 0 0
1A 8 1 0
1B 1 0 0
JIVN 16 5 0
1B 0 0 0
IIIA 1 0 1
111B 0 0 0
111C 1 1 0
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The majority of patients (13 of 30) underwent oncoplastic breast conservation using a
thoracoepigastic flap. A total of 8 patients underwent pedicled flap reconstructions — 5 patients
received lateral intercostal artery perforator (LICAP) flaps, 2 patients had thoracodorsal artery
perforator (TDAP) flaps and 1 patient had a lateral thoracic artery perforator (LTAP) flap. 1
patient underwent crescent flap volume replacement surgery. Of the 8 patients that underwent
matrix rotation, 5 were inferior, 1 was supero-medial and 1 was superior matrix rotation.
Synchronously, 24 patients underwent sentinel node biopsy, 5 patients underwent axillary node

clearance, and 1 patient underwent symmetrising contralateral breast reduction (Table 26).

Table 26. Summary of surgical techniques

Patients Inc0fn'plete Recurrences | Recurrences
excisions
Overall Local
No. (%) No. No. No.
All patients 3 0 0
Thoracoepigastric flap 13 0 0 0
(43.3)

Matrix rotation 8(26.7) 2 1 1
Inferior 5(16.7) 1 1 1
Supero-medial 1(3.3) 0 0 0
Superior 1(3.3) 1 0 0

Lateral intercostals artery | 5 (16.7) 1 0 0

perforator (LICAP) flap

Thoracodorsal artery 2(6.7) 0 0 0

perforator (TDAP) flap

Lateral thoracic artery 1(3.3) 0 0 0

perforator (LTAP) flap

Crescent flap 1(3.3) 0 0 0

2 of 30 patients (6.7%) had neoadjuvant chemotherapy. Postoperatively, 14 patients
(48.3%) underwent adjuvant chemotherapy, and all 30 patients were treated with adjuvant
radiotherapy. 22 patients (82.7%) were treated with hormonal therapy and 4 patients (13.8%)
were treated with Herceptin (Table 27).

Table 27. Summary of (neo)adjuvant therapies

Patients No (%)
All patients 30 (100)
Neoadjuvant chemotherapy 2(6.7)
Radiotherapy 30 (100)
Chemotherapy 14 (46.7)
Hormone therapy 22 (73.3)
Herceptin 4(13.3)




Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

The rate of incomplete excision was 10% (3 patients), which were all subsequently re-
excised successfully. From a median follow up time of 48.5 months (range 6-66 months), we
have detected no local recurrences, 1 regional recurrence involving the brachial plexus and no
distant metastases. Overall, 8 patients (26.7%) encountered some form of complication. Of
these, 2 patients had seromas, 2 patients had partial flap failure, 1 patient had a haematoma, 2
patients had fat necrosis and 1 patient had cellulitis. Of these, only 2 patients (6.7%) required
surgical intervention. Specifically, the patient with fat necrosis was returned to theatre for a
washout, and one of the patients with flap failure required debridement followed by secondary

closure.

4.6.5. Discussion

Oncoplastic breast surgery is quickly becoming the preferred option in suitable patients due to
its focus on aesthetic results without compromise for oncological safety. Volume replacement
can maintain the original shape and size of the breast and achieve a balanced aesthetic result
without any contralateral surgery.

The safety of OBCS is becoming increasingly established. However, the evidence for
long term outcomes of volume replacement oncoplastic surgery is lacking. The main concern
with breast conserving surgery compared with mastectomy is the plausible increased risk of
margin positive resections. Volume replacement OPBS circumvents the problem of replacing
volume loss by obtaining volume from autologous non-breast tissue in the combination of skin,
fat, fascia and/or muscle to match the volume resected. However, compared to volume
displacement techniques, there is some concern over the relationship between increased volume
and decreased efficacy of adjuvant radiotherapy, and that distortion of tissue planes to
complicates re-excision in the case of margin-positive resections and follow up imaging.
Several studies, including ours, have already addressed the issue of follow up mammography
after volume replacement surgery to not be a major factor due to the radiolucent nature of the
tissues. 6>

Our data indicate a margin-free resection rate of 83.3%. This is comparable to a recent
systematic review focussing on volume displacement surgery by Haloua et al on oncoplastic
breast surgery, which, found margin-free resection rates to vary between 78-93%.3 2%! It should
be noted that definitions of margin-free resection varied between publications. Reviews

focussing on volume replacement OBCS have found margin-positive resection rates to range
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between 0 and 26.6%.'° Nevertheless, all 4 patients with margin-positive resections underwent
re-resection successfully and have no evidence of recurrence.

In this study, the incidence of locoregional recurrence is 3.3%. We found no incidents of
postoperative distant metastasis throughout our follow up period in our patient population. The
patient who had the regional recurrence was one of six to have a triple negative tumour and had
the highest AJCC stage of our study population, which was IIIA. This is consistent with findings
of several previously published studies and reviews on volume replacement OBCS, which
report a range from 0 to 8.1% throughout a large variation of follow up periods.!? 14.202.203 T
comparison, reviews focussed on volume displacement OBCS found a locoregional recurrence
rate to range from 0 to 9.4%.3- 201

With a median of 48 months of follow up, no distant recurrences have been found in our
study. Multiple previously published studies on volume replacement OBCS have also found a
range of distant metastasis or recurrence rates ranging from 0 to 14.6%.!%2%2 Haloua et al, whose
review focussed on volume displacement OBCS found distant metastasis rates to be as high as
13%.?

As we had previously reported, our centres have implemented taking cavity shavings as
a routine part of our tumour resections, which resulted in a significantly lower incomplete
excision rate compared to other centres.?? This may explain the relatively low local and distant
recurrence rates in this study.

Concerns arise regarding complications of the donor site is unique to the volume
displacement techniques in OCBS, but throughout our period of follow up we have not found
any reported cases of donor site morbidities. However, partial flap failure was reported in 2
patients. Both patients underwent wide local excisions with immediate thoracoepigastric flap
reconstruction which subsequently had debridement. 5 other complications that did not require
surgical intervention were recorded. A study by Lee et al found acute complication rates
(infection and wound dehiscence) of 5.6% and chronic complication rates (fat necrosis) to be
12.5%.292 In a systematic review Haloua et al on volume displacement OBCS, complication
rates were found to be low for delayed wound healing (2 to 16%), abscess (2%), axillary seroma
(4%), haematoma (2 to 7%), partial skin necrosis (1 to 68%), fat necrosis (3%) and dehiscence
(3 to 4%). In this review, complications requiring surgical intervention ranged from 4 to 9%.3

Baseline characteristics and tumour characteristics were not disclosed in many of the
studies and reviews referenced in this study. As such, we were unable to make comparisons of

the aforementioned characteristics of our patients and relate them with the outcomes in this
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study. This study was not designed to evaluate patient perspectives or cosmetic outcomes which

are important considerations in oncoplastic breast conservations.

4.6.6. Novel findings

1. Incomplete excision rate of 10% and locoregional recurrence rate of 3.3% indicate that
volume replacement oncoplastic breast conservation surgery is an oncologically safe

option for partial breast reconstruction in breast cancer patients in the Glasgow breast units.

SELECTED LIST OF MY PUBLICATIONS RELEVANT TO THIS CHAPTER

Oncological outcomes and complications after volume replacement oncoplastic breast
conservations - the Glasgow experience.

W Ho, S Stallard, J Doughty, E Mallon, L. Romics

Breast Cancer: Basic and Clinical Research 2016 Dec 19;10:223-228.
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4.7. Oncological outcomes of oncoplastic breast conservation
surgery in comparison to wide local excision and mastectomy

4.7.1. Introduction

The evidence for the oncological safety of OBCS is limited and prospective randomized
controlled trials are unlikely to be ever undertaken given the complex ethical implications 3.
Concerns exist regarding the oncological safety of re-excision for incomplete margins; safe
delivery of radiotherapy boost and postoperative mammographic surveillance due to the
significant rearrangement of the breast parenchyma.3? 130: 163, 204-206

The current evidence for the oncological safety of OBCS is largely based on single-
institution retrospective series.!3-17: 22 32, 36-38, 40, 43, 46,72, 149, 130, 153, 168, 198 [y the few comparative

studies OBCS is usually compared to simple WLE or quandrantectomy.!7- 18- 22, 32, 36-40, 138, 159,

168, 198,207 Ty these studies, recurrence rates are rarely reported. The majority of comparative
studies show similar post-operative pathological characteristics of patients treated with OBCS
and WLE despite the belief that OBCS is often applied for larger tumours.!”- 1% 36 3839 ‘We

previously showed that OBCS is often utilised for relatively large cancers in our unit.??

4.7.2. Aim

The primary aim of our study was to compare recurrence rates of patients treated with OBCS

to WLE and mastectomy with or without immediate reconstruction (Ms=£IR).

4.7.3. Methods

All patients treated with OBCS between June 2009 and August 2012 were considered for the
study. Their details were recorded prospectively into a standardised institutional database in
two breast units in Glasgow. Consecutive patients treated with WLE or Ms+IR during a similar
time period in one unit were identified from the West of Scotland Managed Clinical Networks
(Breast Cancer) database. Since the above mentioned oncoplastic database was opened in 2005,
an additional 12 patients treated with OBCS consecutively between 2005 and 2008 was also
included in the analysis. Hence, all consecutive patients treated with OBCS and entered the
database up to August 2012 were included in the analysis. Clinical records of the patients were

reviewed for demographic, tumour and treatment variables; and local, contralateral and distant
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recurrence events and cause of death were recorded. Patients with previous DCIS or breast
cancer were excluded. Follow-up was recorded up to June 2015. Length of follow-up was
defined as time from the date of diagnostic biopsy to the end of follow-up or death from any
cause.

Oncoplastic technique was determined by the ratio of tumour size to breast, tumour
location, patients’ anatomy and preferences. Oncoplastic breast surgeons, or breast and plastic
surgeons decided together these subjectively. Patients who underwent significant volume
excision followed by volume displacement accompanied by adequate skin envelope reduction,
or true volume replacement were included in the OBCS study group (level II oncoplastic
techniques as defined by Clough et al).!®2 Simple reshaping such as dual plane mobilization
without skin envelope reduction was listed under WLE. After simple WLE four quadrant cavity
shavings were taken in radial directions. Since the tumour bed is significantly larger after OBCS
than WLE, cavity shavings were not always taken after oncoplastic excision. Excision margins
were considered clear if the distance from the excision plane was at least | mm with invasive
cancer or 2 mm with DCIS. Adjuvant treatment was decided according to evidence-based
guidelines of the Beatson West of Scotland Cancer Centre.

Patients were followed up by annual clinical examination and mammography. Local and
contralateral breast recurrence were defined as histologically proven recurrent tumour
occurring within the ipsilateral breast or skin envelope. Tumour recurrence at all other sites was
classified as distant metastasis in this study and based on histological and/or radiological
evidence. Regional recurrence was not included in the analysis because we did not detect any
isolated regional metastases during this follow-up.

The commonly described histopathological characteristics of patients treated with OBCS
versus WLE or Ms+IR were compared with Chi square and Fisher’s exact tests. Adjuvant
radiotherapy, chemotherapy and endocrine therapy were compared with Fisher’s exact test.
Median age and follow-up time of the study group was compared using Mann-Whitney test.
Survival and recurrence data of patients who underwent OBCS was compared to patients who
had WLE or Ms using Kaplan Meier analysis and Log rank test. For all analyses, results were
considered statistically significant if the p value was <0.05. Statistical calculations were

performed using SPSS® Statistics version 19.0 (SPSS, Chicago, Illinois, USA).
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4.7.4. Results

Altogether 980 patients’ data were analysed with a median age of 61 (range 24-95). Of those
104 patients were treated with OBCS, 558 patients had WLE and 318 patients underwent
Ms=IR. The median age of patients treated with OBCS was 54 (24-79) years. Patients who had
WLE or Ms+IR were significantly older with a median age of 62 (31-88) (p<0.001) and 60 (28-
95) (p<0.001) years, respectively.

The majority of patients undergoing OBCS were treated with volume displacement
techniques (90 of 104). Of those, 78 underwent Wise pattern reduction, 6 patients had a Benelli-
type “round-block” breast reduction, 3 patients were treated with a “racquet-type” excision,
while Lejour, Grisotti and “melon slice” reduction techniques were applied in one patient each.
14 patients had volume replacement oncoplastic conservation with thoracoepigastric flap in 9,
breast matrix rotation in 4 and thoracodorsal artery perforator (TDAP) flap in one patient. 45
of the 104 patients underwent simultaneous symmetrisation surgery of their contralateral breast
with standard breast reduction techniques. Axillary clearance was carried out in all node
positive patients except one patient in the OBCS group, who received axillary radiotherapy.

The rate of margin involvement after OBCS was similar to patients treated with WLE
(14.4 per cent vs. 13.1 per cent; p=0.752). Of the 15 patients, who had positive margins after
OBCS, 13 underwent completion mastectomy and two had re-excisions. 8 of the 13 patients
who underwent completion mastectomy opted for immediate reconstruction. Completion
mastectomy rate after OBCS was significantly higher than that of WLE (12.5 per cent vs. 5.4
per cent; p=0.015). Adjuvant radiotherapy was given to similar proportion of patients after

OBCS and WLE (Table 28).

Table 28. Details of adjuvant radio-, chemo- and endocrine therapy of patients treated with OBCS,
WLE and Ms=IR.

Radiotherapy Chemotherapy Endocrine therapy
(%) (%) (%)
all P= invasive P= invasive P= invasive P=
patients
WLE 538(96.4) | 0.786 | 451 (96.6) | 0.596 | 116(24.8) | O 425 (91) <0.001
OBCS 101 (97.1) | n/a 92 (96.8) n/a 58 (61) n/a 74 (779) | n/a
Ms+IR | 131(41.2) | O 130 (45.6) | 0 160 (56.1) | 0.472 | 240(84.2) | 0.162

P — statistical difference vs. OBCS. OBCS — oncoplastic breast conservation surgery; WLE — wide local excision; Ms+IR —
mastectomy with or without immediate reconstruction.
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(Neo)adjuvant chemotherapy and endocrine therapy were given to similar proportion of
patients after OBCS and Ms=IR, (Table 26). Neoadjuvant endocrine therapy was given in 1.9%
(2 patients), 2.7% (15 patients) and 8.8% (28 patients) before OBCS, WLE and Ms=IR,
respectively.

The majority of patients had invasive ductal carcinoma in all three groups (OBCS: 79.8
per cent; WLE: 71.5 per cent; Ms£IR: 72 per cent) followed by lobular cancer and other types

of invasive carcinomas (Table 29).

Table 29. Comparison of histological characteristics of patients treated with OBCS, WLE and Ms.

Characteristics WLE OBCS P Mastectomy P

(%) (%) value (%) value

Histological type

DCIS 91 (16.3) 9 (8.7) <0.001 33 (10.4) =0.708

Ductal/NST 399 (71.5) | 83(79.8) 229 (72.0)

Lobular 31 (5.6) 8(7.7) 41(12.9)

Other 37 (6.6) 4 (3.8) 15 (4.7)

Tumour size

Tl 395 (84.6) | 44 (46.3) | <0.001 125 (43.9) =0.708

T2 71 (15.2) 48 (50.5) 137 (48.1)

T3 1(0.2) 3(3.2) 23 (8.1)

Grade!

1 95 (20.3) 7(7.4) <0.001 11 (4.0) =0.633

2 260 (55.5) | 34 (35.8) 118 (42.6)

3 113 (24.1) | 54 (56.8) 148 (53.4)

Involved nodes

0 390 (85.7) | 65(69.1)* | <0.001 163 (65.7) =0.369

1-3 63 (13.8) 21(22.3) 71 (28.6)

>3 2(0.4) 8 (8.5) 14 (5.6)

ER

Positive 418 (89.5) | 76 (80.0) | <0.001 224 (78.6) =0.929

Negative 49 (10.5) 19 (20.0) 63 (21.4)

HER-2

Positive 36 (7.8) 10(10.9) | =0.308 | 52(18.3) =0.107

Negative 425(92.2) | 82(89.1) 232 (81.7)

DCIS — ductal carcinoma in situ; NST — no special type; ER — oestrogen receptor; PR — progesterone receptor; HER-2 —
Human Epidermal Growth Factor Receptor 2; 'No grade was given in two patients who had WLE and 8 patients with
mastectomy due to complete pathological response after neo-adjuvant chemotherapy. 2Sentinel node biopsy was carried out
in one patient from the OBCS group with diagnosis of DCIS. 3Patients treated with mastectomy for DCIS were excluded.
OBCS — oncoplastic breast conservation surgery; WLE — wide local excision; Ms+IR — mastectomy with or without
immediate reconstruction.

The proportion of patients with DCIS was higher in patients treated with WLE (16.3 per
cent) compared to patients who underwent OBCS (8.7 per cent). While most of the patients
were diagnosed with T1 cancers at histopathology after WLE (84.6 per cent), T2 cancers were
the most common after OBCS and Ms=£IR (p<0.001). Median tumour size was similar in OBCS
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(21 mm [0-70]) and Ms=£IR (24 mm [0-110]; p=0.158), but it was significantly smaller in WLE
(13 mm [0-60]; p<0.001). Tumour grade in patients treated with OBCS and Ms+IR was
relatively similar being grade 3 the most prevalent in these groups. However, grade 2 cancers
were the most common in patients who had WLE (p<0.001). Likewise, axillary status was
similar in patients who had OBCS and Ms=IR, but significantly fewer nodes were involved in
patients who had WLE when we compared to OBCS (p<0.001). Similar findings were evident
in hormone receptor expression, too. While ER expressions were very alike in patients with
OBCS and Ms=#IR, they were significantly higher in the WLE group in comparison to OBCS
(p<0.001). Lastly, HER-2 expression was the highest in patients treated Ms=£IR, followed by
OBCS and WLE with no statistical difference detected in between the groups (Table 29).

Median follow-up time was 56.2 months (range: 2-121 ;IQR 48-67). For patients who
were treated with OBCS, WLE and Ms#IR it was 56.8 months (range: 21-121; IQR: 43-67),
57.2 months (range: 3-78; IQR: 49-67) and 54.4 months (range: 2-78; IQR: 48-66),
respectively. We found altogether 25 local and 67 distant recurrences during this follow-up
time. 84 patients died, but only 49 deaths were directly related to breast cancer.

The 5-year local recurrence rate was 2% after OBCS, which was similar to WLE (3.4 per
cent; HR: 1.21 (0.28-5.29)) and Ms+IR (2.6 per cent; 95 per cent CI: 1.19 (0.25-5.62)
(p=0.973)) (Figure 10).
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Figure 10. Local recurrence rates of patients treated with OBCS, WLE and Ms with or without IR.

OBCS — oncoplastic breast conservation surgery; WLE — wide local excision.
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The 5-year local recurrence rate for patients treated with invasive cancer was 1.1% after
OBCS, 2.5% after WLE and 2% after Ms+IR.

The 5-year distant recurrence rate was 7.5 per cent after OBCS, which was lower after
WLE (3.3 per cent; 95 per cent CI: 0.53 (0.21-1.33), but significantly higher after Ms+IR (13.1
per cent; 95 per cent CI: 2.28 (0.97-5.38) (p<0.001)) (Figure 11). The 5-year distant recurrence
rate for patients treated for invasive cancer was 8% after OBCS, 3.9% after WLE and 14.7%
after Ms=IR (p<0.001).
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Figure 11. Distant recurrence rates of patients treated with OBCS, WLE and Ms with or without IR.

OBCS — oncoplastic breast conservation surgery; WLE — wide local excision.

Disease free survival at 5 years was better after OBCS (90.7 per cent) and WLE (93.2 per

cent; 95 per cent CI: 0.76 (0.36-1.65)) compared to mastectomy (85.6 per cent; 95 per cent CI:
1.86 (0.88-3.94)) (p<0.001) (Figure 12).
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Figure 12. Disease free survival rates of patients treated with OBCS, WLE and Ms with or without IR

OBCS — oncoplastic breast conservation surgery; WLE — wide local excision.

Breast cancer specific survival was better after OBCS (99 per cent) and WLE (97.6 per
cent; 95 per cent CI: 1.26 (0.29-5.56) than after mastectomy (89.4 per cent; 95 per cent CI: 5.5
(1.32-22.91)) (p<0.001) (Figure 13).
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Figure 13. Breast cancer specific survival of patients treated with OBCS, WLE and Ms with or
without IR

OBCS — oncoplastic breast conservation surgery; WLE — wide local excision.

The 5-year overall survival rate of patients treated with OBCS was 98.1 per cent, which
was similar to patients having undergone WLE (95.1 per cent; 95 per cent CI: 1.81 (0.56-5.95)),
but it was significantly lower after Ms£IR (84.6 per cent; 95 per cent CI: 5.31 (1.65-17.03))
(p<0.001) (Figure 14).
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Figure 14. Overall survival of patients treated with OBCS, WLE and Ms with or without IR

OBCS — oncoplastic breast conservation surgery; WLE — wide local excision

4.7.5. Discussion

The evidence for oncoplastic breast conservation is mostly based on single-centre observational

studies with the oncological outcomes reported.!'® Retrospective comparative studies represent

a higher level of evidence and 13 comparative studies have been published which report on the

oncological outcomes following OBCS (Table 30).!7- 18,22, 32, 36, 38-40, 47,72, 153, 157, 168
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Table 30. Comparative studies analysing oncological outcomes of OBCS.

T2 + T3 cancers
No. of cases Surgery (%) Follow-
First author OBC | Control control OBCS | Control up time | Objectives | Outcomes
arm (months)
arm arm arm arm
Chakravorty margins OBCS
etal. 150 | 440 | WLE 407 | 348 28 . better
survival no
difference
Kahn et al. 66 WLE time to
31 56 Ms 77.4 n/d n/a chemo- g?fference
16 MsIR therapy
Kaur et al. 30 30 quadrant- 20 16.7 /a margins OBCS
ectomy better
Giacalone et 31 43 quadrant- 549 419 /a margins OBCS
al. ectomy better
Down et al. 37 121 | WLE wd | wad wa | margins | OBCS
better
Mazouni et margins no
al. 452 | 214 | WLE 289% | 20.1° 46 . difference
survival no
difference
Gulcelik et quadrant- margins no
al. 106 162 ectomy wd wd 33 _ difference
survival no
difference
Tenofsky et margins no
al. 53 34 WLE wd wd /a . difference
time to no
adj. difference
Mitrai et al. margins WLE
60 60 | WLE 365 | 216 na : better
time to no
adj. difference
Mansell et al. 600 WLE 13.7 . no
9 981 | MstIR S13 50.9 wa AN | difference
De Lorenzi margins no
454 | 908 | WLE 447 | 447 86 . difference
survival no
difference
DeLorenzi | 193 | 386 | Ms 100 | 100 8 | survival |2
difference
Chauhan et margins OBCS
al. better
33 46 WLE 64 56 18 survival OBCS
better

! The difference between mean tumour sizes of OBCS vs. control patients was significant. 2 Patients received neoadjuvant
chemotherapy. * Tumour size greater then 3 cm. OBCS — oncoplastic breast conservation surgery; WLE — wide local
excision; Ms£IR — mastectomy with or without immediate reconstruction; complicat. — complications; adj. — adjuvant
treatment; BBR — bilateral breast reduction; n/d — not disclosed; n/a — not applicable.

Recurrence rates and survival — the ultimate measures of oncological safety — were
detailed in six of these studies only. OBCS was compared to WLE in five studies, with
pathological characteristics being similar in both groups.!'® 3% 38 40.47 There is only one study
published so far that compares OBCS to mastectomy, which is a pair-matched comparison of

patients who had larger than 2 cm tumour size.”?
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Hence, our study is the only one that compares oncoplastic conservation to wide local
excision as well as mastectomy for consecutive patients operated during similar time periods.

We found that the postoperative pathology results after OBCS and Ms+IR were similar
(Table 29). However, OBCS was significantly different from WLE in that tumour
characteristics were more favourable after WLE (Table 29). Tumour size was larger than 2 cm
in more than half of the patients treated with OBCS or Ms+£IR (53.7% vs. 56.2%), but it was
only in 15.7% of those treated with WLE. In addition, grade, subtype, nodal involvement and
ER expression were all similar between OBCS and Ms=IR patients, but dissimilar to WLE
(Table 29). Hence, a comparison to Ms+IR is necessary for this group of patients treated with
OBCS.

The 5-year distant recurrence rates after OBCS was much higher than WLE, which is
explained by the more adverse pathological features seen in patients treated with OBCS (Table
29). Therefore, OBCS needs to be compared to patients who underwent surgery for similar
tumour pathology which in our cohort were patients who underwent Ms+IR. Distant recurrence
rates after mastectomy and OBCS were not significantly different (Figure 11). The 5-year local
recurrence rates were comparable between the groups. Although the 2 per cent local recurrence
rate after OBCS was somewhat lower compared to WLE (3.4 per cent) and Ms+IR (2.6 per
cent), the number of events were too low to make a definitive conclusion (Figure 10). Whilst
oncoplastic surgery has been shown to be oncologically safe based on similar rates of local
disease control compared to WLE and Ms=IR, the fact that it is performed on disease of more
advanced stage inevitably means that rates of distant metastases are different with long-term
disease-free survival rates being intermediate between those of WLE and Ms=IR (Figure 12).

While some studies showed a better local control after OBCS possibly due to better

resection margins,M’ 17, 32,36,37,47, 178

others implicated less favourable margins after OBCS and
slightly higher local recurrence rates.**- 7% 153 Nevertheless, no studies suggested so far that
oncoplastic breast conservation would be oncologically unsafe when recurrence rates were
shown (Table 30).

Patients in the two control groups are not matched for the OBCS patients, which is one
of the weaknesses of this study. Recently, DeLorenzi et al. published two case matched studies
comparing oncoplastic breast conservation to conservation alone and mastectomy,
respectively.*®> 7> While their studies were based on larger cohorts, oncoplastic techniques
described were quite heterogeneous involving advancement of glandular flaps in a third of

patients suggesting inclusion of level T oncoplastic surgery.!%? Oncoplastic techniques in our

study were level II techniques exclusively. In addition, our approach of having the control
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groups of consecutive patients over a similar time period from the same unit allowed us to offer
a “real-time” estimation of the niche where oncoplastic breast conservation can be offered
between wide local excision and mastectomy. We found that approximately one in seven
patients treated with breast conservation was offered oncoplastic surgery in our practice, but
they were more alike to Ms£IR in terms of tumour biology (Table 29). Obviously, the
frequency of OBCS is multifactorial and depends on case-mix, co-morbidities, patient’s
preference and oncoplastic surgical resources. Nevertheless, the indication for oncoplastic
surgery should be the tumour biology in the majority of cases.**- 130- 163164 Ty addition, avoidance
of radiotherapy induced toxicity in macromastia, and breast reduction surgery combined with
tumour excision for symptomatic macromastia are also reasonable indications for therapeutic
mammoplasty. 262 174.208.209 However, when oncoplastic breast conservation surgery is applied
frequently for other than therapeutic reasons — which can be referred as oncocosmetic surgery
— it can place significant demand on already limited health care resources. Data should be
collected about how frequently oncoplastic breast conservation is carried out across the country
in order to better define the oncoplastic surgical resource required for a breast unit and possibly
to prevent unnecessary procedures.

The principles of breast conservation surgery are based on historical prospective
randomised controlled trials.!!- 12 24 25.28. 160 Tpy thege trials the majority of patients had small
breast tumours while patients treated with OBCS often have larger breast tumours like in our
study were over half of the patients treated with OBCS had T2-T3 cancers'3-2!-32 (Table 29 and
30). The evidence that cancers with such sizes can be safely treated with breast conservation is
not supported by the classic prospective randomized trials.'¢! Only 599 patients with T2 cancers
were randomized into the arm of breast conservation with radiotherapy in three trials published
by von Dongen et al, Poggi et al and Fischer et al, although the latter one randomised up to just
4 ¢m cancer size.?*?% Interestingly, patients with T1 cancers only were randomized by Veronesi
et al and Arriagada et al.':2® Hence, the classic randomised controlled trials do not provide
sufficient evidence that breast conservation is safe in T2 cancers and above.

The similarities, we found, in the postoperative tumour characteristics between OBCS
and mastectomy suggest that oncoplastic conservation may be applied for patients who are
routinely treated with mastectomy otherwise (Table 30). The potential benefits could be
improved patient satisfaction and quality of life, as well as decreased health care costs when
compared to full breast reconstruction.” 2! Retrospective comparisons of pathology results
could provide an estimation of whether a patient who would traditionally be offered a

mastectomy could be offered conservation with oncoplastic techniques, thereby extending the
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role of breast conservation.*”- 7% 178 Since the indications for oncoplastic conservation is based
on preoperative imaging results, patient’s anatomy and preference, a prospective study
involving all these variables could be informative.

A weakness of this study is that an additional 12 patients were enrolled in the oncoplastic
group from a time period preceding the time period of the two control groups. However,
extending the time period for the control groups for that initial three years — which was the
beginning of the learning curve with low number of OBCS cases — would not have provided
additional value for the study. The oncological safety of OBCS can be safely determined
involving consecutive WLE and Ms patients from the time period only when OBCS was part
of the routine practice, which provided significant excess in terms of patient numbers for the
control groups, comparable median follow-up periods and adjuvant treatment variations for all
three groups. Involvement of the initial twelve patients in the analysis strengthen the conclusion
about oncological safety when it is extended to patients treated at the beginning of the learning
curve, too, besides allowing us to measure oncological safety in a comparative way for all
consecutive OBCS patients in the prospectively maintained database treated up to August 2012.

Oncoplastic breast conservation should be a quality performance indicator of a breast
surgical service, similarly to full breast reconstruction. More evidence needs to be generated to
support the oncological safety of oncoplastic breast conservation surgery. This should ideally
happen via prospective data collection, or via multicentric retrospective studies preferably in a
comparative fashion. In addition, a nationwide audit for oncoplastic breast conservation could
significantly contribute to the generation of stronger evidence as this has become a relatively

popular and frequently offered treatment option in the UK.

4.7.6. Novel findings

1. Pathology results after oncoplastic breast conservation are similar to mastectomy, but
significantly different from WLE.

2. Local recurrence rate after oncoplastic breast conservation is similar to wide local excision
and mastectomy.

3. Disease free and cancer specific survival after oncoplastic conservation is comparable to
mastectomy.

4. Oncoplastic breast conservation is oncologically safe even when tumour pathology is

similar to mastectomy.
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4.8. Oncological safety of extreme oncoplasty

4.8.1. Introduction

Extreme oncoplasty, first coined by Silverstein and colleagues, is used to describe a subset of
breast conservation surgery (BCS) offered to patients who would otherwise be expected to
require mastectomy due to their tumour characteristics.?!! These patients usually fall into two
categories: those with cancers of 50mm or above, and those with multifocal/multicentric
cancers (MFMC). The change from mastectomy to breast conservation with apparent survival
equivalence between these groups, coupled with improved patient satisfaction and cosmesis,
suggest that this method may be considered for more advanced or multicentric disease.!!-2!1-213
In fact, we offer BCS for potentially poorer prognostic single-tumour patients or in-situ disease
but continue to exclude larger or MFMC tumours.?'* The introduction of screening coupled
with ultrasonography (US) and magnetic resonance imaging (MRI) has allowed us to identify
more sensitively multifocal and multicentric cancers, making diagnosis of these “extreme”
cases more common, thus surgical options more valid for debate.?!°-2!7

Extreme oncoplastic breast conservation surgery (EOBCS) remains a subject of
controversy and strong evidence supporting its application is awaited. Study heterogeneity,
differences in terminology and classification between multifocal versus multicentric cancers,
and variation in outcome measures examined in small studies means that high-powered and
standardised research is essential. The current concern is that limitations associated with small
studies may tend towards a bias favouring BCS for MFMC cancers due to patient surgical
218

selection bias, favouring patients with better prognostic indicators.

ACOSOG Z11102 Trial (Alliance) suggests that 67.6% of patients with multiple ipsilateral

Early data from the

breast cancer achieve margin-negative excision at first surgery.?!® Finally, de Lorenzi et al. have
described the safety in offering Oncoplastic BCS for patients with pT2 cancers in a patient-
matched cohort when overall and disease-free survival are examined.??* However, we again see
limitation in the retrospective nature of the data, considering that patients undergoing
mastectomy had significantly larger tumours, and were also more likely to be multifocal.®
Nonetheless, the time to completion of larger studies can anecdotally be supported thanks to
this early work, benefitting patients who are currently undergoing treatment. Previous review
of outcomes in standard oncoplastic breast surgery in multiple centres across Scotland has

1

shown that practice is comparable to those in high volume centres,??! suggesting this may

translate to extreme OBCS (EOBCS). In addition, recent systematic review suggests that
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absolute tumour size may not preclude BCS, based on published mean tumour size and
available outcome figures 222, It is with this in mind that short and long-term outcomes for these
patients have been reported 2!!- 219 223-226 Jeading us to examine our own practice within two

regional breast units in Glasgow, United Kingdom.

4.8.2. Aim

Recent evidence has suggested that EOBCS may be a valuable resource for patients with
MFMC who may avoid the risk associated with mastectomy in favour of the benefits of breast
conservation without risking their oncological outcomes. Our study examined the practice of

EOBCS in the Glasgow breast units, in the United Kingdom.

4.8.3. Methods

Patients who underwent BCS in 2 breast units in Glasgow (Victoria Infirmary and Western
Infirmary in Glasgow) between June 2007 and May 2018 were identified. Patients who had
tumours 50mm or greater or were MFMC were considered to have an indication for EOBCS
and were therefore included in the analysis. Demographic, histopathologic, and surgical data
was collected and analysed retrospectively. Medical records were assessed for additional
information as necessary. All data was subject to Caldicott approval, anonymised at the point
of collection and collected retrospectively, together with access to local Managed Clinical
Network data.

The decision to proceed to EOBCS or mastectomy, and whether contralateral surgery was
warranted was at the discretion of the Breast surgeon and plastic surgeon (if performed in
conjunction) and according to patient wishes, with input from the multidisciplinary team
(MDT), reflecting practice dating back to earlier years within the study, during which
immediate symmetrisation and joint operations were less commonly performed. Surgical
oncoplastic techniques included a variety of reduction mammoplasty or local flap techniques,
together with contralateral breast symmetrisation where indicated following consultation with
the patient and according to degree of volume resection. The technique used varied based on
pre-operative anatomy, patient preference, tumour location and possibility of volume

replacement. The surgical procedures were performed by several breast specialty consultants.
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As this was a retrospective study, in accordance with our local guidelines and the
Declaration of Helsinki, the need for consent was waived, and patient data was anonymised at
the point of collection, each patient assigned a study number (stored confidentially in a secure
database), and all analysis based on study number from then onwards. Statistical analysis was
performed using Microsoft Excel and IBM Statistical Package for Social Sciences version 24

(SPSS, Chicago, IL, USA).

4.8.4. Results

Reports extracted from our regional (Glasgow) institutional database made within the period
June 2007 to May 2018 show a diagnosis of 8580 cases of breast cancer, of whom 4230 had
BCS. 304 of these patients had oncoplastic breast surgery. Of these, 50 patients (16%) within
this cohort underwent EOBCS for ¢T3 or MFMC breast cancer and were included in this study.
These patients were selected if their radiology or pathology results showed
multifocal/multicentric cancer, or in which a single lesion was 50mm or more in size. Results

are summarised in Table 31.
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Table 31. Population and Tumour Characteristics for Study Cohort

Tumour Characteristics

Size on imaging

All Patients 50 (100%)
Age (range) 55 (35-79)
BMI mean (range) 31.3(21-44)
Body Mass Index >25 | 12 (24%)
Body Mass Index >30 | 22 (44%)
Smoker 8 (16%)
Ex-smoker 9 (16%)
Detection Method
Screening | 22 (64%)
Symptomatic | 27 (54%)
Family History Clinic | 1 (2%)
Follow up (range) months 56 (1-151)

. Unifocal Tumours

53mm (Median, range 20-90mm)

. Span of multifocal and multicentric tumours

2-46mm

Size on Final Pathology

. Unifocal Tumours

42mm (Median, range 8-100mm)

. Largest size of multifocal and multicentric tumours

23 (Median, range 10-50mm)

Specimen size (diameter mm)

55 (50-90)

Specimen weight (grams)

243 (85-1400)

Tumour Type
Ductal carcinoma in situ (DCIS) | 7 (14%)
Invasive | 43 (86%)
Ductal | 38 (76%)
Lobular | 3 (6%)
Mixed lobular/ductal | 2 (4%)
Invasive Grade
1 ] 2(4%)
2 | 22 (44%)
3 | 19 (38%)
Qestrogen Receptor positive (ER+) 33 (66%)
Progesterone Receptor positive (PR+) 28 (57%)
Human Epidermal Growth Factor (HER2)+ 5 (10%)
Triple Negative (ER/PR/HER2-) 3 (6.1%)
Unifocal 28 (66%)
Multifocal 22 (44%)
Lymphovascular Invasion 14 (28%)
Nodal Status positive 14 (28%)
Positive Margins 9 (18%)
Re-excision | 3 (6%)
Mastectomy | 6 (12%)
—
Wise-pattern reduction mammoplasty 39 (78%)
Mastopexy 5 (10%)
Racquet Mammoplasty 1 (2%)
Lateral intercostal Artery Perforator Flap (LICAP) 4 (8%)
Fish-tail mammoplasty 1 (2%)
Melon slice 1 (2%)
Batwing 1 (2%)
Contralateral Symmetrisation 24 (48%)
Thoracodorsal Artery Perforator Flap (TDAP) 1 (2%)
Surgery Characteristics
<1lmm margins for ductal carcinoma in situ (DCIS) 9 (18%)
Re-excision 3 (6%)
Completion Mastectom 6 (12%
I
Chemotherapy 24
Neoadjuvant Chemotherapy 3
Adjuvant Chemotherapy 21

Dr. Laszlo Romics
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The median age was 55 (range 35-79). Of these, 32 patients were screen-detected, 27
patients were symptomatic, and one was identified via the family history service. 28 patients
had ¢T3 disease on pre-operative imaging, with a median tumour size of 55 (50-90) mm. 22
patients had MFMC cancers, with the largest lesion being less than 50mm in size, but overall
radiological abnormality exceeding 50mm in largest diameter within each patient. The mean
BMI of the patients was 31.3kg/m? (21-44), with 12 patients being considered overweight (BMI
25-30 kg/m?) and 22 patients being obese (BMI >30 kg/m?). 8 patients were current smokers,
and 9 patients were ex-smokers.

45 patients were treated with volume displacement reduction mammoplasty. Reduction
mammoplasties were carried out using a “Wise” pattern incision in 39 patients, Benelli-type
reduction was done in two patients, while tennis-racquet, melon slice, batwing and fish-tail
mammoplasties were done in one patient each. Immediate contralateral symmetrisation was
carried out in 24 patients. 5 patients were treated with volume replacement oncoplastic
conservation, of which lateral intercostal artery perforator (LICAP) flap was used in four cases
and thoraco-dorsal artery perforator (TDAP) flap in one patient. The median excised specimen
weight was 243 (85 — 1400) grams.

43 patients had invasive cancer and seven patients had ductal carcinoma in situ (DCIS)
on final postoperative pathology. Of the invasive cancers 38 patients had invasive ductal cancer,
3 patients had invasive lobular cancer, and two patients had mixed ductal / lobular cancer. 22
patients had grade 2, while 19 had grade 3 invasive cancers. 33 patients had ER positive disease,
and five patients were HER-2 positive. 14 patients were node positive.

14 (28%) patients developed surgical complications, but only two of them required
reoperation for haematoma (Table 32). Within the patient who developed complications 5
patients developed haematoma in the breast, 5 had delayed wound healing or skin breakdown,

3 patients developed fat necrosis and 1 patient had cellulitis.
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Table 32. Surgical Complication following Extreme Oncoplastic Breast Conservation and
interventions required — Major Surgical Complication identifies patients requiring further surgery

Surgical Complication (All) | 14 (28%)
Major Surgical Complication
Haematoma | 2 (4%)
Minor Surgical Complication
Haematoma 3 (6%)
Delayed wound healing 5 (10%)
Fat Necrosis 3 (6%)
Cellulitis 1 (2%)
Intervention
Reoperation/Washout 2 (4%)
Wound expressed (outpatient) 1 (2%)
Aspiration 1 (2%)
Admission for Intravenous antibiotics 1 (2%)

Nine patients had incomplete margins (18%), of which three underwent re-excision and
six required completion mastectomy. Those who required mastectomy either had multiple
margin involvement, or had multiple previous attempts at breast conservation without
successful clearance of margins, or in whom there were concerns in confidently recognising the
original tumour bed following re-shaping. 23 patients received adjuvant chemotherapy and all
received radiotherapy. Three patients received neoadjuvant treatment with no radiological
response prior to surgery. Patients who developed complications did not have a delay in the
commencement of their adjuvant therapy.

Median follow-up time of all patients was 62 (6-165) months. 49 patients had a minimum
follow-up of 13 months. During this follow-up period 5 patients developed distant metastases,
of which one also developed local recurrence diagnosed at the time of metastatic presentation.
Overall recurrence was therefore 10%. 4 (8%) patients had died at time of follow up, of which
3 were due to recurrence of disease, with one further patient who died due to metastatic ovarian
cancer. All patients with recurrence had tumours >50mm in size rather than a diagnosis of

MFMC breast cancer.

4.8.5. Discussion

Extreme oncoplasty must strike a balance between oncological clearance and satisfactory
aesthetic outcome. This should not come at the cost of postoperative complications, or
survival/disease recurrence disadvantage Historically, guidance has suggested that MFMC
cancers, (together with T4 cancers) should be considered a contraindication to BCS, however
recent international consensus unanimously voted that oncoplastic surgery should allow the

213, 227

broadening of indication for BCS for larger or multifocal tumours. In this study, we
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describe the short-term outcomes for patients who would normally be offered mastectomy due
to the clinical size or multifocal/multicentric nature of their breast cancer and demonstrate that
EOBCS is oncologically safe.

Our results are comparable to those in the literature. Previous work by Rosenkranz et al.
in 2018 suggested that in the case of multiple ipsilateral breast cancers, breast conservation is
possible, suggesting rates of 67.6% achievement of negative margins.?!® Despite this,
conversion to mastectomy remained low (7.1%). It remains to be seen how these impacts on
long term survival and recurrence rates, the results of which are as yet awaited as part of the
ACOSOG Z11102 (Alliance) Trial.>!” Koppiker et al. looked at 39 cases of extreme oncoplasty
in which routine cavity shaving with frozen section were performed, although follow up is
limited to 12 months, and suggested that EOBCS may be an option in patients with larger
breasts, particularly when standard BCS may not yield satisfactory results.”: 226- 228

Within our study cohort, postoperative complications, although affecting more than a
quarter of patients, only required significant intervention in 4%. The variability in standard
nomenclature for oncoplastic surgeries, and the “tailored” nature of each procedure make direct
comparison difficult.?!3 The complication rates for therapeutic mammaplasty in the literature
vary greatly amongst a very heterogeneous group of studies, reviews quoting between 10% and
90% risk of complication.> - 14%-22% Nevertheless, the complication rate here is comparable to
the one we reported earlier in a population-based audit in Scotland.?*°

Thanks to EOBCS, 88% patients within this study were spared mastectomy, with margin
positivity comparable to other studies which have reported rates from 5%-37.8%.2%2 225, 226, 229,
21 In previous work by Silverstein, the examination of 66 patients with multi-focal/multi-
centric cancer or cancers measuring S0mm or above suggests that clear margins could be
achieved 83% of the time.?!!- 232 Re-excision was required in 9.1% (six) cases, and mastectomy
was eventually required in 6.1% (four) cases. In another study clear margins were achieved in
78.3% (n=87) patients, while 37.8% (n=42) and 13.5% (n=15) required re-excision for DCIS
or invasive cancer in the margins, respectively.??* Mean follow up of 24 months suggested 1.5%
(n=1) patients developed early recurrence, although long term follow up data is still required.?!!

To reduce the inherent risk associated with advanced, larger tumours, any delay to
adjuvant treatment must be avoided.!*! BCS does not impact on commencement of adjuvant
therapy, including in the case of larger tumours.”> 224 230 233. 234 Thjg mirrors reports that when
compared to BCS and mastectomy (with and without reconstruction) no delays resulted from

the use of oncoplastic procedures, although the results are limited by variability in reporting
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within the literature.!> %% 224 Although not formally assessed as part of this study, we did not
identify significant delays to adjuvant treatment in this cohort.

Due to the retrospective nature of our data, cosmetic assessment was not available within
our study. However, evidence suggests that satisfactory outcomes are possible in extreme
oncoplasty. When viewing cosmetic outcomes, Nebril et al. report significantly greater
satisfaction and quality of life in patients undergoing extreme oncoplastic procedures when
compared to non-extreme oncoplastic surgery.??? In a study by Crown et al. 111 patients
undergoing extreme oncoplasty were examined and cosmetic outcomes scored and 95% (n=85)
patients reported good to excellent cosmesis.??° Complications were reported in 18 patients
(16%), but within those, good cosmesis was reported in 93.3% (n=14) of the 15 who were
assessed. Future study should regularly evaluate patient reported outcome measures (PROMs)
in order to assess not only feasibility and oncological outcomes but also cosmesis to inform
decision-making and patient selection.’

Pearce et al. have described the use of Latissimus dorsi (LD) miniflaps and therapeutic
mammaplasty in patients in the “extreme” subset.?*! They describe similar practices of frozen
section and intra-operative specimen radiology in 90% and 50% of their LD mini-flap and TM
cases respectively. Based on their local recurrence rates at mean follow up, predicted
recurrence-free 5-year survival was estimated at as 98% for the entire study cohort, with
predicted 5-year and 10-year recurrence rates of 1.1% and 16%. The longer follow up, although
limited by the size of the cohort, begins to indicate that the long-term outcomes for these

patients may prove to be comparable to those undergoing mastectomy.?*!

4.8.6. Novel findings

1. EOBCS should be offered to patients who would usually be exclusively offered
mastectomy due to the clinical size or multifocal/multicentric nature of their breast cancer.
2. EOBCS is oncologically safe in short term follow up. Large scale studies are required to
confirm these preliminary results, in order to offer EOBCS as a valid option to patients

with advanced or multifocal breast cancer.
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4.9. The impact of COVID-19 pandemic on the frequency of
oncoplastic breast conservations in the West of Scotland

4.9.1. Introduction

Patients diagnosed with breast cancer have been facing unprecedented challenges during their
treatment since the onset of SARS-CoV-2 (COVID-19) pandemic. Breast cancer specialists
have struggled to maintain optimal breast cancer treatment for their patients in the midst of
potentially compromised medical resources for cancer therapy while minimising exposure of
their patients to COVID-19 infection related risks.?*

Numerous professional bodies issued valuable recommendations to aid prioritisation of
breast cancer care based on tumour biology and cancer stage including recommendations for
the surgical treatment of breast cancer in the health care crisis.?*¢-238 In general, upfront surgery
was recommended as a priority led by the biology and potential prognosis therefore, triple-
negative and HER-2 positive disease were deemed as priority, while primary endocrine
treatment was accepted to temporise surgery in luminal-A tumours.?’

COVID-19 infection related death has been implicated to be dependent on co-morbidities,
age, and anti-cancer treatment including surgery, although the extent of contribution of these
factors is confounding due to the limited evidence available.24%-24¢ Specifically, COVID-19
related risk in patients requiring surgery for breast cancer have been evaluated in three studies

Ol’lly.241’ 247,248

4.9.2. Aim

We evaluated the safety of breast cancer surgery during COVID-19 pandemic as well as
analysed the change in frequency of oncoplastic breast surgery applied in a prospective
observational study in the West of Scotland region during the first eight weeks of the national
lockdown in the United Kingdom and compared outcomes to the regional cancer registry data

of pre-COVID-19 patients.
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4.9.3. Methods

A prospective registry of patients who had surgical treatment for invasive or non-invasive breast
cancer in the West of Scotland was created when lockdown was introduced by the Scottish
Government on 23 March 2020. Patients entered in the first 8 weeks of the lockdown, between
23 March 2020 and 15 May 2020, were included in the analysis. Three NHS Scotland Health
Boards participated in the audit, which was approved by the relevant clinical directors of the
health boards.

The following parameters were collected prospectively: age, dates of diagnosis and
surgery, perioperative risk factors (BMI, co-morbidities, smoking habit, ASA grade), clinical
and pathological tumour size, nodal status, subtype, grade, ER and HER-2 expression, details
of neoadjuvant treatment, types of breast and axillary surgery, length of hospital stay, treatment
affected by COVID-19 pandemic, COVID-19 infection rates, details of postoperative
complications, unplanned hospital readmission or return to operating theatre.

This prospective cohort was compared against a cohort of patients (n=1415) from the
same region, who were diagnosed with invasive or non-invasive breast cancer between 1
January 2015 and 31 December 2015. This cohort was identified from the prospectively
maintained Managed Clinical Network (MCN) database and Caldicott Guardian approval was
gained previously.”*® Comparison was made of clinicopathological factors and surgical
treatments between pre-COVID-19 hospital lockdown and the same units during hospital
lockdown due to COVID-19 pandemic.

During lockdown all patients were screened for possible COVID-19 infection related
symptoms. In cases where COVID-19 infection was clinically suspected patients were asked to
self-isolate and surgery was postponed by a minimum of two weeks followed by a re-
assessment of the patient. In one Health Board routine preoperative COVID-19 PCR testing
was introduced four weeks after the hospital lockdown, which was performed within 72 hours
of the date of surgical treatment followed by self-isolation until the time of surgery. The
operating hospitals were non-receiving hospitals for patients with diagnosed COVID-19
infections including Ambulatory Care and Diagnostic Centre facility or independent sector
hospital procured for NHS cancer surgery. These hospitals do not have a High Dependency
Unit so patients requiring emergency surgery, or those deemed as having a high anaesthetic risk
were operated on in an acute receiving hospital where patients with diagnosed COVID-19

infection were being treated. Data collection and analysis was performed using Microsoft Excel
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365 Software. Statistical significance (considered as p>0.05) was calculated using Mann-

Whitney U test, Chi-Square test and Z-test for two proportions, as appropriate.

4.9.4. Results

179 patients were included in the analysis, all patients underwent surgical treatment for invasive
or non-invasive breast cancer in the West of Scotland. Three of the four NHS Scotland Health
Boards in the West of Scotland participated in the audit including seven of the eleven breast
surgical units of the region. These seven breast units diagnose and treat 61.2% (1415 of 2292)
of all newly diagnosed breast cancers in the region yearly based on previous figures of Managed
Clinical Network in Scotland (2015), hence this is a representative audit of the region.

189 surgeries were carried out in 180 patients. 5 patients had two oncological surgeries,
another 4 patients returned to theatre due to postoperative complications. One patient required
emergency surgery to remove an infected implant inserted 10 months earlier, who was excluded
from the analysis.

Median age of the patients was 54 years (27-81). Date of diagnosis ranged between 31
July 2019 and 7 May 2020. 42 of the 179 patients were diagnosed during lockdown due to the
COVID-19 pandemic. Almost two-thirds of the patients were diagnosed in the symptomatic
service (64.8%), which was significantly higher compared to patients diagnosed in the
symptomatic service before lockdown in this region (52.9%; p<0.001) (Table 33). Breast

screening had been stopped in Scotland at the start of lockdown.
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Table 33. Comparison of clinicopathological characteristics of patients treated during COVID-19
pandemic caused lockdown and outside of the pandemic in the West of Scotland

COVID-19 database MCN database P value
Clinicopathological characteristics No. of patients (%) No. of patients (%)
Presentation symptomatic 116 64.8% 749 52.9% <0.001
screener 57 31.8% 469 33.1% CS
other 6 3.3% 197 13.9%
cT! cTis 7 4.2% 132 6.3% <0.001
cT1 57 34.1% 685 32.7% CS
cT2 75 44.9% 1121 53.6%
cT3-4 28 16.8% 154 7.4%
cN? cNO 127 75.1% 1125 80.9% 0.099 (NS)
cN1-3 41 24.9% 265 19.1%
Tumour subtype’ DCIS / LCIS 8 4.7% 116 8.3% 0.057
Ductal 126 73.7% 988 70.8% MW
Lobular 22 12.7% 152 10.9%
Mixed 3 1.7% 16 1.1%
Mucinous 2 1.2% 22 1.5%
Tubular 2 1.2% 15 1.1%
Papillary 2 1.2% 5 0.3%
Other 5 2.9% 71 5.1%
Inflammatory 1 0.6% 11 0.8%
(y)pT yPt0 10 5.9% N/A N/A 0.002
(y)pTis 11 6.5% 116 10.1% CS
(y)pT1 71 42% 619 54.1%
(y)pT2 57 33.7% 344 30.1%
(y)pT3-T4 20 11.8% 64 5.6%
Grade* Gl 11 6.8% 96 9.1% 0.107 (NS)
G2 70 43.2% 522 49.5% CS
G3 81 50% 436 41.3%
ER expression* negative 67 41.3% 217 17% <0.001
HER-2 expression* positive 38 23.4% 188 14.8% =0.004
(y)pN* (y)pNO 112 69.1% 711 68.2% =0.791 (NS)
(y)pN1 36 22.2% 253 24.2%
pN2 8 4.9% 53 5.1%
pN3 6 3.7% 26 2.5%

! Data was not available for 12 patients in the COVID database and 717 patients had either cT0, or primary tumour was not
assessed in the MCN database. 2 Data was not available for 11 patients in the COVID database and 26 patients lymph nodes
were not assessed or recorded in the MCN database. * Final pathology is awaiting in 7 patients in the COVID database and
primary tumour subtype was not assessable or recorded in 19 patients in the MCN database. * Grade not assessable or not
applicable in 218 patients in the MCN database. Grade, ER status and HER-2 status were determined in invasive cancer only.

Median preoperative tumour size was 25 mm (5-110). The clinical tumour size was
significantly larger in patients undergoing surgery during lockdown with 28 patients (16.8%)
having ¢T3-4 disease compared to patients operated before lockdown (vs. 154 of 1415 patients
(7.4%); p<0.001)) (Table 33). This trend is reflected in the pathological tumour size with more
patients having surgery for pT2 — pT4 disease during the pandemic compared to patients treated
before lockdown (45.5% vs. 35.6%; p=0.002). However, the rate of clinically and
pathologically node positive disease were similar in patients who underwent surgery during
lockdown compared to the pre-lockdown times (cN1-3: 24.9% vs. 19.1%, p=0.099; (y)pN1-3:
30.8% vs. 31.8%, p=0.791). Tumour subtypes and grade were comparable in the two groups

with somewhat less patients undergoing surgery for DCIS and more patients undergoing
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surgery with G3 disease during the COVID-19 pandemic (p=0.057 and p=0.107, respectively).
However, a sharp difference between ER- and HER-2 expression were found in between the
two groups with significantly more patients having ER negative and HER-2 positive disease in
the COVID-19 group compared to patients operated before the pandemic (ER negative: 41.3%
vs 17%, p<0.001; and HER-2 positive: 23.4% vs. 14.8%, p=0.004) (Table 33).

105 (58.6%) patients had breast conservation surgery (BCS) during lockdown, of which
24 (13.4%) patients underwent level II oncoplastic breast conservation surgery comprising of

22.8% oncoplastic surgical rate of all BCSs (Table 34).

Table 34. Comparison of breast cancer surgeries during COVID-19 pandemic caused hospital lock
down and outside of the pandemic in the West of Scotland.

COVID database | MCN database |
Surgical technique
Breast surgery No. of | Per cent Details of No. of No. of Per cent | p value
cases operations cases cases*
OBCS | Therapeutic 13 7.7% | TM + ANC 2 41 3.5% <0.0001
mammoplasty’ TM + SLNB 4
TM + sym. red 7
+ SLNB
LICAP flap 6 3.5% | LICAP + 5
reconstruction SLNB
LICAP + ANC 1
AICAP flap 2 1.2% | AICAP + 1
reconstruction SLNB
AICAP + ANC 1
Round block 3 1.8% | Round bl. + 2
excision SLNB
Round bl. 1
Wide local excision 81 47.9% | WLE + SLNB 63 730 61.6%
WLE +ANC 9
WLE 9
Mastectomy 64 37.9% | Mx*>+ ANC 27 314 26.5%
Mx + sampling 1
Mx only
Mx + SLNB 31
Mastectomy and IBR 0 0 0 100 8.4%
Re-excisions? 13 N/A Re-exc. 12 N/A N/A
Re-exc. + 1
ANC
Axillary surgery =0.05
Sentinel lymph node biopsy 113 72.4% 851 79.4%
Axillary clearance 41 26.3% 203 18.9%
Sampling 1 0.6% 16 14.9%
Excision of lymph node 1 0.6% 1 0.01%

!'In 7 patients contralateral symmetrising reduction was carried out simultaneously. 2 In one patient bilateral mastectomy was
carried out. LICAP = lateral intercostal perforator flap. 3 In 7 patients the WLE was carried out before the hospital lock down,
while in another patients both the wide and the re-excision were done during lock down. # In the breast 220 patients and in the

axilla 344 patients did not receive any / require surgery or refused treatment or data not recorded. TM = therapeutic
mammoplasty with breast reduction technique from “wise” patter incision. ANC = axillary node clearance. SLNB = sentinel
node biopsy. Sym. red. = symmetrising reduction. Round bl. = round block technique. LICAP = lateral intercostal perforator
flap. AICAP = anterior intercostal perforator flap. In 2 cases axillary surgery was carried out only. In 28 cases no axillary
surgery was carried out.
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While BCS rate was higher in patients operated before the COVID-19 pandemic (65%),
only 5.6% of the patients were treated with oncoplastic surgery of all patients treated with BCS
(Table 34). There was no immediate reconstruction carried out during lockdown and no
significant difference was found in terms of axillary surgical procedures between the two
groups of patients. Length of hospital stay during lockdown was less than 24 hours in 166 cases
(90.2%), and of these day-case surgery was carried out in 65 cases (35.3%). Significantly higher
proportion of patients received neo-adjuvant chemotherapy in the COVID-19 group compared
to the patients treated before the pandemic (30.1% vs. 10.4%; p<0.001).

For perioperative risk factors BMI, co-morbidities, recent smoking habit, and COVID-19

infection was analysed (Table 35).

Table 35. Risk factors and postoperative complications in patients operated during COVID-19
pandemic caused hospital lock down in the West of Scotland.

No. ot"soz;tlents Details of risk factors plztoi'e::s

Risk factors

Co-morbidities' 93 (53.1%) Respiratory only (asthma, COPD, bronchiectasis) 7
CV only (HTN, DVT, AF, mitral regurg, I[HD, CVA, 31
MVR)
Endocrine (DM, hypo, hyperthyr) 4
Musculo-skeletal (OA, RA) 3
Morbid obesity 6
Other (aneamia, chronic pain, Guillan-Barré sy, epilepsy, 11
MS, PBC, depression, SLE, previous malignancy)
GI (GORD) 6
Combined Resp + CV 6
Combined Resp + other 2
Combined CV + morb obesity 1
Combined CV + GI 2
Combined CV + morb obesity + endocrine 1
Combined CV + other 2
Combined CV + GI + endocrine 1
Combined CV + GI + endocrine + morb obese 1
Combined CV + GI + other 1
Combined endocrine + other 3
Combined Resp + CV + other 1

Obesity? 57 (35%) Obese 23
Severe obese 24
Morbidly 10

Current Smoker? 27 (15.7%)

ASA 1I and above* 124 (69.3%) ASATI 114
ASA T 10

Complications

Clavien-Dindo I 8 (4.5%) Repeated of aspirations of seroma 1
Infection treated with oral antibiotics 6
Delayed wound healing 1

Clavien-Dindo II 2 (1.1%) Postoperative hypoxia 1
Postoperative delirium 1

Clavien-Dindo III 4 (2.2%) Evacuation haematoma 2
Washout of infected seroma 2

'No data available for 4 patients. > No data available for BMI in 16 patients. 3 No data available in 7 patients. * No data
available on 9 patients. CV = cardio-vascular. HTN = hypertension. Resp = respiratory.
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The median BMI of the patients was 26.3 (15-48), with 128 patients (71.5%) being at
least overweight, of which 57 (35%) suffered from various degree of obesity (Table 35). 93
patients (51.2%) had co-morbidity, of which 29 patients (16.2%) had at least two co-morbidities
documented. 27 patients (15.7%) were current smokers. Similar data for co-morbidities are not
available in the MCN database, hence a direct comparison could not have been carried out.

Altogether 14 patients (7.8%) developed postoperative complications, of which 6 patients
(3.3%) had major complication requiring in-hospital treatment. 4 patients returned to theatre
for complications including evacuation of haematoma and washout of infected seroma (Table
35). Two of these four cases were carried out in an acute receiving hospital with patients treated
with COVID-19 infection. A further two patients required transfer to the acute receiving
hospital. One of them developed postoperative hypoxia, while the other patient had delirium.
Of the elective cases, four patients with significant co-morbidities were operated on in acute
receiving site (one unilateral therapeutic mammoplasty and three mastectomies).

Patient management was affected by COVID-19 pandemic in 78 patients (43.6%) overall
(Table 36).

Table 36. Impact of COVID-19 pandemic and consequent hospital lock down on the overall
management of patients.

o,
Impact of COVID-19 pandemic on patients’ management pl:t(;.el(:fs p/; t(i)efe:tlsl
IBR not carried out 28 15.6%
Contralateral reduction not carried out 3 1.7%
Change to LA from GA 1 0.5%
NAC not completed 19 10.6%
NAC not completed + Contralateral reduction not carried out 2 1.1%
NAC not completed + IBR not carried out 7 3.9%
NAC not offered 7 3.9%
NAC not offered + IBR not carried out 5 2.8%
PET due to COVID-19 lockdown, surgery delayed 5 2.8%
PET due to presumed COVID-19 infection, surgery delayed 1 0.5%

LA =local anaesthetic. GA = general anaesthetic. IBR = immediate breast reconstruction. NAC = neo-adjuvant
chemotherapy. PET = primary endocrine therapy.

40 patients would have been suitable for immediate postmastectomy breast
reconstruction, which comprised of 62.5% of all patients treated with mastectomy during
COVID-19 lockdown. Of the six patients who had unilateral therapeutic mammoplasty through
a “Wise” pattern incision, five would have had immediate contralateral symmetrisation outside
the pandemic. 28 patients had their neo-adjuvant chemotherapy interrupted due the pandemic,
which comprised of 51.8% of all patients having surgery after neo-adjuvant chemotherapy

during the pandemic. Conversely, 12 patients went straight to surgery who would have been
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offered neoadjuvant chemotherapy outside COVID-19. In 14 patients (7.8%) both the surgical
and adjuvant treatments were affected by the pandemic (Table 36).

COVID-19 infection was suspected in five patients altogether. In two patients the
preoperative imaging raised suspicion of COVID-19 infection, and surgery was delayed by two
weeks but patients were not tested. In further three patients postoperative COVID-19 infection
was suspected. These three patients all subsequently tested negative, although one of them
required transfer to an acute receiving hospital due to hypoxia. There was one patient who tested
positive on routine preoperative COVID-19 testing, whose surgery was also delayed. There was
no mortality and no peri-operative COVID-19 infection related morbidity detected in this cohort

of patients.

4.9.5. Discussion

Our study of 179 patients undergoing breast cancer surgery in the West of Scotland region
during the COVID-19 pandemic demonstrates that selected surgery for breast cancer surgery
can be safely delivered. Initial data suggested that cancer patients receiving anti-cancer
treatment have a higher mortality rate if they develop COVID-19 infection. A retrospective
analysis by Zhan et al. of 28 patients from Wuhan, China showed a 28.6% mortality rate, and
having the last anti-cancer treatment within 14 days of the infection significantly increased the
risk of mortality from COVID-19 infection.?*¢ Similarly, a nationwide analysis by Liang et al.
showing similar data based on the extraction of data from 18 cancer patients from 1590 patient
with COVID-19 infection.?>® However more recent data by Lee et al. from the UK Coronavirus
Cancer Monitoring Project (UKCCMP), which involved 800 cancer patients with COVID-19
infection, demonstrated no significant effect on mortality for patients who received chemo-,
immuno-, hormonal, or radiotherapy within 4 weeks of the infection.?*? Vaugnat et al. claimed
the same analysing a population of 59 patients with COVID-19 infection from the 15600
patients actively treated with breast cancer at the Institut Curie Hospitals.?** In fact, age (>70),
male gender and severe comorbidities were independently associated with mortality from
COVID-19 infection, 24 244

Early data of patients with COVID-19 infection undergoing elective general surgery
suggested a significantly increased mortality rate up to 20.5% based on the analysis of 34

patients in Wuhan, China.?*}

This preliminary finding was confirmed by a large scale
international cohort study (COVIDsurg collective) including 294 patients with preoperatively

confirmed COVID-19 infection from a cohort of 1128 undergoing surgery.?® In adjusted

132



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

analyses, 30-day mortality was associated with male gender, age (>70), ASA grade 3-5,
malignancy, emergency and / or major surgery.?*® The COVID-19 and Cancer Consortium
(CCC19) database including 928 patients with COVID-19 infection undergoing active anti-
cancer treatment revealed that 30-day all-cause mortality is independently associated with age,
male gender, and the number of comorbidities among others, but not with the type of anti-
cancer therapy or recent surgery.?4!

There is hardly any evidence however on the safety of breast cancer surgery during
COVID-19 pandemic available as the number of patients who had breast cancer surgery were
either single figures (Wuhan study, COVIDsurg collective) or the breast cancer specific anti-
cancer treatment (CCC19 database: 191 breast cancers, UKCCMP study: 102 breast cancers)
were not provided.240-243

In terms of surgical techniques more oncoplastic breast conservations were carried out in
comparison to our pre-COVID-19 practice due to immediate breast reconstruction not being
offered after mastectomy (Table 34). Oncoplastic breast conservation surgery has been shown
as a safe alternative to mastectomy and immediate breast reconstruction in selected patients
based on the combined data of iBRA-2 and TeaM studies of 2916 patients.’! Further, the
Scottish audits of oncoplastic breast conservations indicate that oncoplastic surgery can widen
the indications for breast conservation, and provide good oncological outcome with low
complication rates in our hands, hence it can be a reasonable alternative to mastectomy with

immediate reconstruction.”>: 9 97.251

One unit in Italy did offer immediate breast reconstruction
even during the peak of the COVID-19 pandemic as it is indicated by Fragetti et al. who
reported 15 nipple-sparing mastectomies with immediate reconstruction done in 13 patients,
although reconstructive techniques were not disclosed.>*® In our study the higher rate of
oncoplastic breast conservation surgery was partly a consequence of declined immediate breast
reconstruction due to COVID-19 risks as opposed to an elective planned argument, although it
also reflects practice changes over a period of five years. Nevertheless, a very careful approach,
within a framework of close collaboration between breast and reconstructive surgeons, is
required to carefully select patients and reconstructive techniques to allow re-starting of
immediate breast reconstructions when appropriate.?3% 22

In terms of COVID-19-related risk in patients undergoing treatment for breast cancer we
found six patients of the 179 who had suspected or proven COVID-19 infection perioperatively.
Corsi et al. reported on 63 patients who underwent breast cancer surgery over a five-week

period in one of the breast units in Pavia (Lombardy, Italy), with one patient only being

diagnosed with COVID-19 infection.?** Similarly, Fragetti et al. reported on 85 patients, who
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had breast cancer surgery in a four-week time period with three patients being diagnosed with
COVID-19 infection preoperatively and further three patients required to have two-week delay

in surgery due to suspected infection.?*®

These figures imply that we need to carefully select
our patients and avoid operating — if possible — on those with relatively high COVID-19
mortality risk. The above mentioned three large prospective cohort studies (UKCCMP, CC19,
COVIDSurg) had similar outcomes in terms of risk factors for COVID-19 related death, hence
surgery should be carried out with extreme caution in patients with multiple co-morbidities in
particular those who are elderly.?#0-242

There is some weakness of this paper which mainly relates to the control group of patients
from the MCN database. Breast surgical practice has undoubtedly changed in the last 5 years
hence a more recent cohort would have been more ideal. Due to time pressure arising from the
relative urge of these results during lockdown this was not available in the MCN database at
the time when the manuscript was written. Further, we did not have co-morbidity data in the
MCN database so we could not make a comparison which would have been an important point
of the study. Nevertheless, this study provides the strongest evidence about safety of breast
cancer surgery in lockdown due to COVID-19 infection and may provide reassurance in the
future if lockdown happens again.

In conclusion, we have demonstrated that in a population in whom over 50% have co-

morbidities surgery for breast cancer can be safely provided during COVID-19 pandemic in

selected patients.

4.9.6. Novel findings

1. Tumour size was significantly larger in patients undergoing surgery during hospital
lockdown than before as well as ER negative and HER-2 positive rate was significantly
higher during lockdown.

2. While breast conservation rate was lower during lockdown, level II oncoplastic
conservation rate was significantly higher in order to reduce mastectomy rate during the

COVID-19 pandemic.
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S. INVESTIGATION OF THE ONCOLOGICAL SAFETY OF
ONCOPLASTIC SURGERY IN NATIONAL AND
INTERNATIONAL STUDIES

5.1. Comparative analysis of indications for oncoplastic
conservation, wide local excision, and mastectomy in Scotland

5.1.1. Introduction

To date, practice and outcomes of oncoplastic breast conservation (OBC) have primarily been
reported in the form of single institution case series with a significant proportion of those being
retrospective studies with small patient numbers.?? 23, 32, 38, 40, 44,46, 175, 198,234, 254-256 Q5 far only
one single national audit on OBC practice has been published despite the global application of
the technique.”

Traditionally, breast cancer national audits on surgical outcomes classify breast surgeries
as breast conservation, mastectomy and mastectomy with immediate reconstruction.?>” 2% As
oncoplastic breast conservation (OBC) represent a further treatment option, it is important to
collect robust comparative nationwide data.

Existing comparative studies of OBC generally compare outcomes to those in SBC.!% 2%
32, 39,40, 95, 168,259 While a few comparative studies with mastectomy have also been published,

the role of OBC is not fully defined in terms of whether it is equivalent to SBC, but rather an

alternative to mastectomy, or whether it occupies its own niche somewhere between the two.?%

23,72,82,168

5.1.2. Aim

We carried out a population-based prospective audit of current OBC practice in comparison to
SBC, mastectomy and mastectomy with immediate reconstruction (MIR) based on the cancer
registry database of the National Managed Clinical Network in Scotland. We have focused on
comparative analysis of tumour and patient characteristics, adjuvant and neoadjuvant

treatments, time to surgery from diagnosis and time to adjuvant treatment from surgery.
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5.1.3. Methods

All patients diagnosed with breast cancer in Scotland over a two year period (between
01/01/2014 and 31/12/2015) were identified from prospectively maintained databases within
the National Managed Clinical Networks / Cancer Networks of the 3 Scottish regions covering
the whole of Scotland (WOSCAN: West of Scotland Cancer Network, SCAN: East of Scotland
Cancer Network and NOSCAN: North of Scotland Cancer Network.?®® Since 2014, therapeutic
mammoplasty (OBC) has been coded separately as final surgical treatment within the National
Minimal Core Dataset to Support the Introduction of Breast Quality Performance Indicators
(Information Services Division of NHS National Services Scotland).?! Therefore, from this
database we were able to identify patients who had undergone OBC, SBC, mastectomy, or MIR
as their final definitive surgery in whole Scotland. From the same database, data was collected
for each patient regarding patient age at diagnosis, tumour pathology, neoadjuvant treatment
and adjuvant treatment including the dates on which this was commenced. Patients who had
any other kind of procedure or who received non-operative treatment only were excluded.
Approval for access to this data was granted by the Public Benefit and Privacy Panel for Health
and Social care in Scotland. Caldicott guardian approval was gained for the study from the
relevant Cancer Networks.

Patient and tumour characteristics were compared between the four groups. Pearson Chi
square was used to compare categorical variables. Z-test was used to compare 2 population
proportions. Mann-Whitney test was used to compare two medians. All tests were two sided.

All analysis was carried out using IBM SPSS Statistics version 22 (IBM Corp, Armonk, NY).

5.1.4. Results

8075 patients were included in the study. The median age at diagnosis was 61.6 years (23-97).
217 (2.7%) patients had OBC as their definitive surgical procedure. 5241 (64.9%) had SBC,
710 (8.8%) had MIR and 1907 (23.6%) had mastectomy alone. Of all patients who underwent
conservation surgery, OBC comprised 4.0% of these operations. When rates were analysed
between the three geographical regions of Cancer Networks in Scotland, WOSCAN patients
had the highest rates of OBC within the breast conservation group (WOSCAN: 120/2484, 4.8%;
SCAN: 60/1695, 3.5%; NOSCAN: 37/1279, 2.9%; p=0.0032). However, overall, SCAN had
the highest rate of breast conservation from the three regions (SCAN: 1695/2229, 76.0%;
NOSCAN: 1279/1983, 64.5%; WOSCAN: 2484/3863, 64.3%; p<0.0001) (Table 37).
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Table 37. Regional differences in type of breast cancer surgeries in Scotland

WOSCAN SCAN NOSCAN Totals
n (%) n (%) n (%) n (%)
OBC 120 (3.1) 60 (2.7) 37(1.9) 217 (2.7)
SBC 2364 (61.2) | 1635(73.4) | 1242 (62.6) | 5241 (64.9)
Mastectomy | 1018 (26.4) 362 (16.2) 527 (26.6) 1907 (23.6)
MIR 361 (9.3) 172 (7.7) 177 (8.9) 710 (8.8)
3863 2229 1983 8075

OBC: oncoplastic breast conservation; SBC: standard breast conservation; MIR: Mastectomy with immediate reconstruction
SCAN: East of Scotland Cancer Network; NOSCAN: North of Scotland Cancer Network; WOSCAN: West of Scotland
Cancer Network.

The median age of OBC patients was between that of SBC and mastectomy patients
(OBC: 55 years (29-81) vs. SBC: 62 years (23-97), or vs. mastectomy: 70 years (25-96), both
p<0.0001) and MIR patients (50 years (24-78), p<0.0001) (Table 38).
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Table 38. Clinicopathological characteristics of patients in each surgical group

p value P value P value

OBC SBC Mastectomy MIR OBC OBC OBC
n n n n v v v
o o, o, o,
(%) (%) (%) (%) SBC mastect. MIR
Age <0.0001 | <0.0001 | <0.0001

<50years | 66(30.4) | 882(16.8) 319(16.7) | 361 (50.8)
51-69 y>>ears | 127(58.5) | 3130(59.7) | 802 (42.1) | 325 (45.8)
>70years | 24 (11.1) | 1229(23.4) | 786(41.2) 24 (3.4)

Mode of referral 0.074 <0.0001 <0.0001
Screening service | 92 (42.4) 2468 (47.1) 387 (20.3) 175 (24.7)
Other screening (eg. 4 (1.8) 189 (3.6) 127 (6.7) 66 (9.3)

review/FH clinic)
Symptomatic | 119 (54.8) | 2569 (49.0) 1380 (72.4) 464 (65.4)

Other 2(0.9) 15(0.3) 13 (0.7) 4 (0.6
Tumour type 0.015 <0.0001 0.078
DCIS | 29(134) 524 (10.0) 107 (5.6) 114 (16.1)
Ductal/NST | 153 (70.5) | 3814 (72.8) 1308 (68.6) 437 (61.5)
Lobular | 27 (12.4) 426 (8.1) 339 (17.8) 101 (14.2)
Mucin/Medul/Tubul 52.3) 231 (4.4) 46 (2.4) 21 (3.0)
Mixed/other invasive 2(0.9) 175 (3.3) 102 (5.3) 34 (4.8)
Other 1(0.5) 67 (1.3) 5(0.3) 3(0.4)
cT stage <0.0001 | <0.0001 0.121
cTO 0(0) 64 (1.3) 12 (0.7) 13 (2.0)
cTis | 35(18.8) 553 (11.6) 134 (7.8) 136 (21.2)

cT1 | 61(32.8) | 2887(60.4) | 501(29.1) | 215(33.4)
cT2 | 76(40.9) | 1177(24.6) | 733 (42.6) | 212(33.0)

¢T3 | 8(43) 42 (0.9) 179 (10.4) 47(1.3)

T4 | 6(3.2) 60 (1.3) 163 (9.5) 20 (3.1)
ITS <0.0001 | <0.0001 | 0.030
<20mm | 94(51.9) | 3272(72.5) | 581(33.5) | 265(47.7)
21-50mm | 76(42.0) | 1201(26.6) | 899 (51.8) | 216(38.9)

>50mm | 11 (6.1) 42 (0.9) 255 (14.7) 74 (13.3)

WTS <0.0001 | <0.0001 | <0.0001
<20mm | 69(33.0) | 3295(65.1) | 390(21.2) | 166 (24.8)

21-50mm | 113 (54.1) | 1690 (33.4) | 1032(56.2) | 314 (46.9)

>50mm | 27 (12.9) 79 (1.6) 414 (22.5) | 189(28.3)

Grade 0.030 0.008 0.645
1| 17(092) | 745(162) 87 (5.0) 50 (8.9)

| 97(52.7) | 2344(51.1) | 836(47.7) | 318(56.6)

I | 70(38.0) | 1502(32.7) | 831(47.4) | 194(34.5)

ER status 0.042 0.323 0.232
Negative | 40 (20.2) | 716 (14.9) 423(233) | 104(16.5)
Positive | 158 (79.8) | 4087 (85.1) | 1391(76.7) | 526(83.5)

HER? status 0.003 0.144 0.197

Positive | 34 (18.3) | 509 (11.1) 338(19.0) | 102 (17.4)

Negative | 151 (81.2) | 4083 (88.8) | 1437(80.9) | 484 (82.6)
Inconclusive |  1(0.5) 5(0.1) 1(0.1) 0 (0)

Nodal status 0211 | <0.0001 | 0.006
Negative | 141 (74.2) | 3609 (78.0) | 947 (51.4) | 431 (63.5)
Positive | 49 (25.8) | 1015(22.0) | 897(48.6) | 248(36.5)

OBC: oncoplastic breast conservation; SBC: standard breast conservation; mastect.: mastectomy; MIR: mastectomy with
immediate reconstruction; Mucin: mucinous; Medul: medullary; Tubul: tubulary; cT stage: clinical tumour stage; ITS:

invasive tumour size; WTS: whole tumour size; ER: oestrogen receptor
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OBC patients were more likely to present through screening than patients in either of the
other two groups (both p<0.0001) (Table 38). OBC patients had a higher proportion of lobular
cancers and DCIS compared to SBC patients (p=0.015), and had more DCIS but fewer lobular
cancers compared to mastectomy patients (p<0.0001). Interestingly, tumour subtypes were
similar between OBC and MIR patients (Table 38). OBC patients had higher clinical T (cT)
stage (p<0.001) and larger pathological tumour size compared to SBC patients (median invasive
tumour size (ITS) OBC: 20mm (1-90) v SBC: 15mm (0-95), p<0.001; median whole tumour
size (WTS) OBC: 25mm (1-120) v SBC: 17mm (0-123), p<0.001) (Table 38). Conversely,
OBC patients had lower cT stage (p<0.001) and smaller pathological tumour size compared to
mastectomy (median ITS mastectomy: 27mm (0-190), p<0.001; median WTS mastectomy:
33mm (0-190), p<0.001). cT stage was similar in patients treated with OBC and MIR (p=0.121),
but ITS and WTS was, again, smaller in OBC in comparison to MIR patients (median ITS MIR:
21mm (0-180), p=0.030; median WTS MIR: 35mm (1-246), p<0.001) (Table 38). Tumour
grade of patients treated with OBC was between the SBC and mastectomy groups, with more
high-grade tumours in the SBC group (p=0.030) and more lower grade cancers compared to the
mastectomy group (p=0.008) (Table 38). There were more ER negative (p=0.042) and HER-2
positive (p=0.003) patients in the OBC group than in the SBC group and fewer node positive
cases in OBC patients when compared to mastectomy (p<0.001) or MIR patients (p=0.006)
(Table 38).

Time to first surgery from diagnosis was significantly longer for patients treated with
OBC compared to SBC (median 43 days (11-133) vs 29 days (4-176); p<0.0001) or mastectomy
(32 (4-178); p<0.0001), but it was shorter than MIR (51 days (8-175); p<0.0001) (Table 39).
Similarly, time to final surgery was longer when patients were treated with OBC compared to
SBC (median 49 days (11-133) vs 33 days (4-176); p<0.0001) or mastectomy (34.5 (4-178);
p<0.0001), but it was shorter than MIR (59 days (11-175); p=0.0001) (Table 39).
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Table 39. Time to surgery from diagnosis by type of surgery

Dr. Laszlo Romics

OBC SBC Mastectomy MIR p OBC p OBC p OBC
n n n n v v v
(%) (%) (%) (%) SBC mastect MIR
Time to first breast <0.0001 | <0.0001 | 0.007
surgery from diagnosis
1-30 days | 18(16.4) 1731 (52.5) 520 (46.4) 58 (16.5)
31-60 days | 70 (63.6) 1397 (42.4) 516 (46.0) 167 (47.6)
61-90 days | 16 (14.5) 131 (4.0) 60 (5.4) 107 (30.5)
90 days 6 (5.5 37(1.1) 25(2.2) 19 (5.4)
Time to final breast <0.0001 | <0.0001 | 0.002
surgery from diagnosis
1-30 days | 14(12.7) 1478 (44.5) 448 (39.8) 27 (7.6)
31-60 days | 57 (51.8) 1428 (42.9) 483 (42.9) 139 (38.9)
61-90 days | 29 (26.4) 315(9.5) 123 (10.9) 106 (29.7)
90 days 10 (9.1) 104 (3.1) 72 (6.4) 85 (23.8)

OBC: oncoplastic breast conservation; SBC: standard breast conservation; mastect.: mastectomy; MIR: mastectomy with
immediate reconstruction. Patients with neodjuvant treatment, M1 stage and time over 6 months to surgery from diagnosis
were excluded.

Neoadjuvant chemotherapy rate in patients treated with OBC was significantly higher
when compared to SBC (15.3% v 7.3%, p<0.001) (Table 40). Similarly, the neoadjuvant
hormonal treatment rate before OBC was significantly higher than for SBC (10.2% v 4.6%,

p<0.001) (Table 40). Neoadjuvant chemo- and hormonal treatment rates were comparable

between OBC, mastectomy and MIR patients. A significantly higher rate of OBC patients in

comparison to SBC received adjuvant chemotherapy (34.1% v 21.5%, p<0.001), radiotherapy
(96.8% v 91.4%, p=0.005), hormonal treatment (54.6% v 65.3%, p=0.001) and trastuzumab
(13.9% v 6.8%, p<0.001) (Table 40). Adjuvant treatment rates of OBC, mastectomy and MIR

patients were comparable except for radiotherapy, as expected.
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Table 40. Adjuvant and neoadjuvant treatment by type of surgery
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P P P
OBC SBC Mastectomy MIR OBC OBC OBC
o y by o v v v
(%) (o) (o) (*0) SBC mastec. MIR
Neoadjuvant <0.0001 0.181 0.247
chemotherapy
Yes 33 (15.3) 381 (7.3) 228 (12.2) 140 (20.0)
No/NA | 183 (84.7) 4811 (92.7) 1636 (87.8) 560 (80.0)
Neoadjuvant <0.0001 0.088 0.277
hormonal treatment
Yes | 22(10.2) 241 (4.6) 123 (6.6) 44 (6.3)
No/NA | 194 (89.8) 4951 (95.4) 1741 (93.4) 656 (93.7)
Adjuvant <0.0001 0.462 0.941
chemotherapy
Yes 72 (34.1) 1072 (21.5) 583 (31.6) 237 (34.4)
No/NA | 139 (65.9) 3918 (78.5) 1260 (68.4) 452 (65.6)
Adjuvant 0.005 <0.0001 | <0.0001
radiotherapy
Yes | 209 (96.8) 4744 (91.4) 852 (45.7) 264 (37.7)
No/NA 73.2) 448 (8.6) 1012 (54.3) 436 (62.3)
Adjuvant hormonal 0.001 0.111 0.641
treatment
Yes | 118 (54.6) 3391 (65.3) 1123 (60.2) 395 (56.4)
No/NA | 98 (45.4) 1801 (34.7) 741 (39.8) 305 (43.6)
Adjuvant <0.0001 0.233 0.536
trastuzumab
treatment
Yes 30 (13.9) 351 (6.8) 208 (11.2) 86 (12.3)
No/NA | 186 (86.1) 4841 (93.2) 1656 (88.8) 614 (87.7)

OBC: oncoplastic breast conservation; SBC: standard breast conservation; MIR: mastectomy with immediate reconstruction.
Patients with M1 stage were excluded.

1859 patients received adjuvant chemotherapy (67 OBC, 1034 SBC, 555 mastectomy and
203 MIR) (Table 41). The median time to adjuvant chemotherapy from final surgery for OBC
patients was 42 days (26-161), which was similar to the other cohorts (SBC: 40 days (11-407);
mastectomy: 43 days (9-171); MIR: 44 days (23-247)). In particular, a similar proportion of
patients in each group started adjuvant chemotherapy within 31 days (OBC: 14.9% v. SBC:
22.1%, p=0.171; mastectomy: 16.2%, p=0.787; MIR: 10.8%, p=0.386) (Table 41). 4200
patients received adjuvant radiotherapy but no adjuvant chemotherapy (129 OBC, 3474 SBC,
469 mastectomy and 128 MIR). There was no significant difference in median time from final
surgery to adjuvant radiotherapy when OBC was compared to the other three groups (OBC: 51
days (35-125), SBC: 50 days (10-447), mastectomy: 55 days (26-428), MIR: 56 days (33-122))
(Table 41).
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Table 41. Time from cancer surgery to start of adjuvant chemotherapy and radiotherapy by type of

surgery
Time from OBC SBC Mastectom MIR p value p value p value
surgery to n n n y n OBC OBC OBC
adjuvant ° o o o v v v
chemotherapy (%) (%) (%) (%) SBC mastect MIR
0-31 days 10 (14.9) | 225(21.9) 87 (15.8) 22 (10.8) 0.585 0.673 0.217
32-60 days 50 (74.6) | 691 (67.3) 378 (68.5) 138 (68.0)
61-90 days 6 (9.0) 96 (9.3) 78 (14.1) 40 (19.7)
>90 days 1(1.5) 15 (1.5) 9(1.6) 3(L.5)
Altogether 67 1027 552 203
Time from OBC SBC Mastectom MIR p value p value p value
surgery to n n n y n OBC OBC OBC
adjuvant o o o o v v v
radiotherapy (%) (%) (%) (%) SBC mastect. MIR
0-31 days 0 27(0.8) 3(0.7) 0 0.088 0.626 0.747
32-60 days 81 (62.8) 2394 273 (60.9) 75 (58.6)
(69.5)
61-90 days 41 (31.8) | 786 (22.8) 137 (30.6) 44 (34.4)
>90 days 7(54) 239 (6.9) 35(7.8) 9 (7.0)
Total 129 3446 448 128

OBC: oncoplastic breast conservation; SBCS: standard breast conservation; mastect: mastectomy; MIR: mastectomy with
immediate reconstruction. M1 patients excluded were excluded. Patients who received adjuvant chemotherapy were excluded
when time to adjuvant radiotherapy compared.

5.1.5. Discussion

This study has found that, despite increasing experience with OBC, these operations only made
up 2.7% of operations for breast cancer and 4% of breast conserving operations in Scotland in
2014 and 2015. There were, however, significant regional differences in the country in OBC
rates ranging from 2.9% to 4.8% of breast conserving cases (Table 37). The rate of OBCS in
our study is markedly below that reported by large, tertiary referral centres, e.g. the MD
Anderson Cancer Centre which has reported an increase from 4% of breast cancer operations
in 2007 to 15% in 2014, making up 33% of breast conservation operations®. However, uniquely
we describe here a real-life population scenario in this audit which has not been previously
studied. It is likely that, as all newly appointed breast surgeons in the UK are now required to
be competent in mammoplastic techniques as a condition of their completion of training, this
rate will rise over the coming decade in Scotland. Further, we have shown previously that the
absolute numbers of OBCs are increasing in Scotland, and more frequent application of OBC

surgery may result in a reduction in mastectomy rate.”> Therefore, we are following up our
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current 2014-2015 dataset in the subsequent years and relevant national data request from the
Information Services Division / NHS National Services Scotland is underway

The average tumour size in the OBC cohort of our study (median ITS 20mm, median
WTS 25mm) is comparable to the initial results of the UK-wide TeaM study that reported a
median ITS of 19mm and median WTS 24mm in OBC patients®® (Table 38). The finding that
tumour size occupies a middle ground between SBC patients and mastectomy patients is not
particularly surprising given that one of the main aims of OBC surgery is to conserve the breast
with acceptable aesthetic outcome in cases which previously would have required mastectomy.
However, these findings are not entirely consistent with the existing literature. A number of
studies have found tumour size to be similar to those who undergo SBC '7"!% 3¢ and we
previously found tumour characteristics to be similar to mastectomy patients in breast units in

22,23

Glasgow. Other studies have reported larger tumours in OBC patients compared to SBC

but did not compare to mastectomy. 3% 37-262-264

Further differences found in pathology include tumour grade, which was between SBC
and mastectomy for patients treated with OBC, more ER negative and HER-2 positive patients
in the OBC group than in the SBC and fewer node positive cases in OBC patients when
compared to mastectomy or MIR patients (Table 38). The difference in age between the groups
probably reflects differences in the extensiveness of the surgery with OBC being more
extensive than SBC or mastectomy, but less of an undertaking than post-mastectomy breast
reconstruction. More OBC patients received neoadjuvant chemo-, hormonal therapy as well as
adjuvant chemo-, radio-, hormonal therapy and trastuzumab than patients treated with SBC
(Table 40). These differences mirror the findings of previously published single centre results
but confirm them with a national database.?? 233240

Time to first and final surgery from diagnosis was significantly longer for patients treated
with OBC compared to SBC and mastectomy, but it was shorter than MIR (Table 39). The
differences probably represent mainly logistical issues such as availability of plastic or
oncoplastic surgeons and relatively longer theatre time, but other factors such as regional
differences, facilities and socioeconomic factors may also play a role.?$> It is unknown whether
the eleven- or fourteen-day delay in surgery when OBC is compared to mastectomy or SBC
would affect prognosis, although Eriksson et al. recently suggested that a three week delay
confers a 1.26-fold increased hazard rate of death, which was strongest in women with the

largest tumours.?%® Hence, further studies are required to investigate the potential adverse effect

on prognosis of delays in surgery in OBC patients.
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This national audit suggests that OBC is a standalone option for the surgical treatment of
breast cancer in Scotland, based on the differences found from SBC, mastectomy and MIR.
OBC and MIR both improve aesthetic outcome for patients after breast conservation or
mastectomy.?®’”- 268 We and others demonstrated that OBC offers suitable women the option to
avoid MIR while providing faster recovery.?? 2382 Kelsall et al showed in a case-matched study
that better psychosocial and self-rated satisfaction with breast appearance could be achieved
with OBC compared to MIR, regardless of the need for radiotherapy.’? Chand et al
demonstrated that patients report long-lasting satisfaction after OBC and outcomes compare
very favourably with those reported following MIR.”® Therefore, OBC rate could be regarded
as a performance indicator similarly to MIR rate in large national audits.?%’- 258

Our study did not demonstrate a difference between the surgical groups in terms of time
to adjuvant therapy. Although there was a suggestion that OBC patients are less likely to start
adjuvant therapy within the first 31 days of surgery this slight difference between the two breast
conservation groups had disappeared by 60 days (Table 41). The question of whether OBC
does genuinely lead to a delay in adjuvant therapy is a matter of debate. A few studies have
reported a delay to adjuvant therapy in OBC.!# 1543 44.269 However, the majority of studies —
including ours — report no statistical delay to adjuvant treatment.!3: 16-20. 39,4546, 168 The studies
which did show a delay are in the main older studies and it may be that, as experience with
these techniques has increased, outcomes have improved. Many of the studies, both those
reporting a delay and those who did not, are often limited by small patient numbers and, where
there is no comparison arm, use variable definitions of ‘delay’. Nevertheless, this is the only
population-based study which shows no significant difference in the start of adjuvant treatment
in patients treated with OBC compared with SBC, mastectomy and MIR. The trend that patients
treated with OBC, or MIR start their adjuvant chemotherapy later in comparison to SBC or
mastectomy patient requires follow-up in the datasets of the subsequent years.

The limitations of our study are primarily related to the data available within the
prospectively collected MCN databases. We do not know details of the surgical technique used,
incomplete excision rate in conservation surgery, postoperative complication rates, recurrence
rates or patient reported outcomes. However, to our knowledge this is the first prospective
national audit of oncoplastic breast conserving surgery, providing a ‘real world’ view of the
current use of OBC in a comparatively large number of patients, with comparison groups from

the three other major surgical treatment groups.

144



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics
5.1.6. Novel findings

1. This national audit demonstrates that OBC occupies its own niche between SBC,
mastectomy and MIR in the surgical treatment of breast cancer in Scotland.

2. OBC should be recorded separately from SBC, mastectomy and MIR in the national breast
cancer registries.

3. OBC rate could be regarded as a performance indicator similarly to MIR rate in breast

cancer surgery.
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5.2. Excision margins of oncoplastic breast conservation surgery
compared to wide local excision in an international multicentric
study

5.2.1. Introduction

)270: 271 include immediate breast

Immediate techniques of oncoplastic surgery (iTOP
reconstruction after nipple/skin sparing mastectomy (IBR) and parenchymal flaps aimed to
repair defects after breast conserving surgery, known as oncoplastic breast conservation (OBC).
OBC procedures may be divided into small (Clough level I, Tiibingen 3,4) or extended (Clough
level II, Tiibingen 5,6)'9% 272 resections with removal of less or more than 20% of the breast
tissue.?’* 2778 Compared to conventional breast conservation (CBC), OBC allows resection of

275,276

larger tumors and achievement of better cosmesis without delaying adjuvant therapies.??

276. 277 Additionally, retrospective studies have shown that, compared to CBC, OBC

significantly reduces the rate of positive margins resulting in lower re-operation rates.?’% 278 A
recent large population-based study has also shown that the use of OBC reduces the number of
mastectomies.>””

Currently international guidelines on breast conserving surgery recommend “no tumor on
ink” as a safe resection margin in order to achieve optimal local control (i.e. a recurrence rate
below 1%/year).?80282 These recommendations are based on a large meta-analysis
demonstrating higher local recurrence rates in patients with tumors touching the inked

35 28 However, the question about the optimal margin width following breast

margin.
conservation remains open. Vicini et al meta-analysis including more than 55,000 women
showed that a resection margin > 2 mm?** was associated with a 56% reduction in ipsilateral
breast cancer recurrence, similar as for DCIS,?* 28 suggesting that larger margins may further
reduce the risk of local relapse. We therefore hypothesized that extended OBC resections
(Clough level I1'%? or Tiibingen level 5 and 6*7) may improve local recurrence rates, in high-
risk tumors, by increasing resection free margins (= 2 mm) as compared to CBC and OBC level

L
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5.2.2. Aim

We investigated if oncoplastic breast conservation with large resection volumes (OBCII;
Clough level II/Tiibingen 5-6) improve local recurrence rates compared to conventional breast
conservation or low volume oncoplastic procedures (OBCI; Clough level I/Tiibingen 3-4).
Since this hypothesis cannot be tested in a randomized controlled trial, the oncoplastic breast
consortium (OPBC)*¢ gathered to answer this question using data collected at its members’

network of international breast cancer centers.

5.2.3. Methods

We performed a retrospective review of prospectively collected consecutive patients treated at
15 institutions, members of the OPBC network, between 01/2010 and 12/2013. In case of
missing data, patient charts were reviewed manually. Cases with > 1 exclusion criteria, those
with no definitive tumor biology and those lost to follow up were excluded (n=197). The trial
was first approved by the local Ethic authorities from the Medical University Vienna
(1468/2018) and thereafter by all local Ethic authorities. Case report form (CRF)-related data

were anonymized by the local sites and sent to the Medical University Vienna.

Inclusion criteria:

1. Women aged > 18 years, who had surgery between 1% January 2010 and 31 December
2013 with regular documented follow up visits at least once a year
2. Histologically verified primary unilateral breast cancer
3. High-risk invasive cancer defined as having at least one of the following criteria:
a. Human epidermal growth factor receptor 2 (HER2) positive or triple negative
(immunohistochemistry)
b. genomic high-risk (PAMS50, Endopredict, Mammaprint or Oncotype DX)
c. If endocrine positive and HER2 negative, KI67 > 30% or tumor grade G3
d. Lymph node positive disease of any tumor biology
4. High-risk in situ cancer defined as high grade (DCIS G3, DIN III)
5. Having received breast conservation, re-excision due to unclear margins (R1/Rx) was

allowed at any time
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Exclusion criteria:

1. Stage IV breast cancer

2. Omission of adjuvant breast radiotherapy when recommended

3. Ipsilateral breast recurrence defined as an in-breast recurrence of a previous breast cancer
operated within the last 5 years

4. Pathogenic BRCA mutation (if genetic testing was available)

5. Positive margins defined as tumor touching the inked margin (R1) without re-excision

6. Mastectomy

1.1. Surgical Groups:

1.2. Two different surgical groups according to the Hoffmann Wallwiener Tiibingen
classification?’?, as recommended by the OPBC?™
CBC/OBCI Conventional breast conservation Tiibingen 1 and 2 (no oncoplastic)
Low Volume Oncoplastic breast conservation Tiibingen 3 and 4 (<20% resection
volume)
OBCII High Volume Oncoplastic breast conservation Tiibingen 5 and 6 (>20%

resection volume)

As Tiibingen 3 and 4 are usually level I Clough resections such as Batwing, Doughnut or
local intraparenchymal flaps without extensive resections we combined the Tiibingen 1-4 with
the conventional breast conservation group (CBC/OBCI). Tiibingen level 5 and 6 or Clough
level II are usually oncologic resections combined with extensive breast reduction mastopexies

287, 288

such as the inverse-T Eren technique or Hall Findlay technique and are grouped as

oncoplastic breast conservation (OBCII).

1.3. Oncologic Endpoints:

1. Local breast cancer recurrence rate (= LBCR) including ipsilateral in-breast cancer events,
invasive and non-invasive

2. Regional breast cancer recurrence rate (F|RBCR) defined as regional lymph node recurrence
within the ipsilateral axilla

3. Disease-free survival (= DFS) including local, regional (ipsilateral axilla Level I-1II) and
distant invasive breast cancer events

4. Overall survival = OS (event is death from any cause)
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1.4. Perioperative Endpoint:

1. Number of re-excisions due to positive or unclear margins (R1/Rx)
2. Resection free margins in mm comparing <Imm/x with 1-3mm and above 3mm

3. Women with a pathologic complete response were included into the RX group

1.5. Statistical analysis:

Categorical variables are presented as counts and percentages and continuous ones as medians
with first and third quartiles. Depending on the scale and distribution either Chi-square test, t-
test or Mann-Whitney test was applied to compare CBC/OBC I versus OBC II groups. Kaplan-
Meier curves were used to depict survival after surgery. Cox regression was applied to model
the effect of type of surgery [CBC/OBC I versus OBC II] and survival. The proportional hazards
assumption was evaluated using plots of scaled Schoenfeld residuals versus (rank of) time.
Because of non-proportional hazards, weighted Cox regression was applied which estimates an
average hazard ratio.?® For oncological outcomes, the competing risk of death was considered
in the statistical models. We used cumulative incidence functions to depict the three oncologic
outcomes in the two types of surgery. We applied the Fine & Gray model to estimate the
subdistribution hazard, and additionally we estimated the cause-specific (death-censored) Cox
regression model. Following the recommendation of Wolbers et al,>*® for the purposes of
prognosis and medical decision—making, the subdistribution hazard is of primary interest as it
quantifies the absolute risks of the event of interest. The cause—specific hazard directly models
the effect of the covariate on event rates among people at risk and are of interest for etiological
research questions. All statistical models were adjusted by the following known risk factors and
potential confounders: age, tumor biology, tumor size, nodal status and invasive versus non-
invasive cancer as well as systemic treatment. For LBCR additional models were estimated
with the added confounders ‘margin in mm’ and ‘reoperation due to R1’. A robust sandwich
covariance matrix estimate was used to account for the intracluster dependence of this multi-
center study. Two-sided p-values smaller 0.05 were used to declare statistical significance. SAS

9.4 and R 4.0.2 was used for statistical analysis.
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5.2.4. Results

We included 3,177 patients from 15 different institutions, from 8 different countries (Austria
n=660, Brazil n=54, Germany n=837, Hungary n=50, Lithuania n=284, Sweden n=313,
Switzerland n=637, United Kingdom n=242). Thirty percent of patients were treated with OBC,
297 (9.3%) with OBC II while 663 (20.9%) with OBC I, while 2,217 (69.8%) received CBC.
Four institutions included 75% of all OBCII, five institutions had less than 5% of OBCII cases
and 4 centers had none.

The great majority of patients (92.3%) had invasive cancer while the remaining had high-
grade DCIS. Twenty seven percent were aged < 50 years and 19% were aged > 70 years. Sixteen
percent of patients underwent neoadjuvant chemotherapy. Tumor size was >2 cm in 40% of
cases. Node positivity was confirmed on final pathology in 50% of cases. A minority of patients
(6.6%) had invasive lobular breast cancer cases and 9% were Luminal A tumors (all these
patients were nodal positive), while 41% were Luminal B, 27% were HER2+ and 21% were
triple negative. Compared to the CBC/OBCI group, patients treated with OBCII were more
likely to have larger tumors and to be node positive. Tumor size before neoadjuvant therapy
was, however, similar in both groups. Tumor biology also differed among surgical groups,
HER2+ were more frequent in the OBCII group while triple negative tumors were more likely

in the CBC/OBCI group (Table 42 and 43).

Table 42. Clinicopathological features

CBC/OBCI OBCII

n % n % p-value

ALL 2880 91 297 9
Age 2880 58 [49-68] 297 54 [46-63] <0.001
Invasiv cancer 2673 93 260 88 0.0012
Lobular Histology 189 6 21 7 0.2089
NAC 441 16 65 25 0.0032
Tumor size (mm)" 379 30 [40-62] 41 30 [43-70] 0.5380
cT1/2* 363 86 34 77 0.2755
Radiotherapy 2652 92 293 98 <0.001
Radiotherapy boost 2033 70 197 66 0.1264
Endocrine 1927 67 196 66 0.7494

Therapy

Chemomotherapy 1752 61 186 63 0.5464

Categorical variables are presented as counts (%) and continuous ones as medians (IQR)
Statistically significant values are indicated in bold
“Refers to patients treated with neoadjuvant chemotherapy only
CBC, conventional breast conservation (Tiibingen 1-2);
OBCI, oncoplastic breast conservation level I (Clough level I/Tiibingen 3-4);
OBCII, oncoplastic breast conservation (Clough level II/Tiibingen 5-6);
NAC, neoadjuvant chemotherapy
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Table 43. Clinicopathological features
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CBC/OBCI OBCII
n % n % p-value
ALL 2880 91 297 9
Pathological T stage
pTis 231 8 34 12 0.002
pT1 1367 50 103 37
pT2 1014 37 119 43
pT3/4 106 4 18 6
Pathological N stage
pNO 1357 49 103 36 <0.001
pN1 1173 42 163 58
pN2/3 241 9 16 6
Subtype
Luminal A 272 10 18 6 <0.001
Luminal B 1209 43 104 36
Luminal HER2+ 505 18 80 27
Non Luminal HER2+ 232 8 40 14
Triple negative 611 22 50 17

Categorical variables are presented as counts (%)
Statistically significant values are indicated in bold

Margin width differed in the two groups (17% had a margin < 1mm in CBC/OBCI versus

6% in OBCII p =0.001) (Figure 15) as did the number of re-resections due to positive margins
(tumor on ink) after the first surgical attempt (11% in CBC/OBCI versus 7% in OBCII;

p=0.025) (Figure 16).

Margin in mm
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p<0.001 (chi-square; 15% data are missing [n=464])

Figure 15. Margin status by type of surgery
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Figure 16. Re-excision rates by type of surgery

At a median follow-up of 74.5 months (IQR 60.32; 89.56), 3.6% (n=121) had a local
recurrence, 2.2% (n=74) had a regional recurrence and 9.3% (n=314) had a distant recurrence.
Three hundred twenty-one (9.5%) patients died during the study period. Unadjusted Kaplan
Meier curves shows no significant differences in all oncologic outcomes for OBCII versus

CBC/OBCI. All oncological outcomes did not differ between the two groups (Figure 17).
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Figure 17. Cumulative incidence plot of LBCR, RBCR and DDFS by type of surgery

The 5-year LBCR was 2.7% in the CBC/OBCI group and 3.6% in the OBCII group
(p=0.420). The 5-year distant event rate was 7.3% in the CBC/OBCI groups and 7.6% in the

OBCII group (p=0.716) while the 5-year regional recurrence rates were 1.7% and 1.8%
(p=0.965). Multivariable Cox regression analysis for DDFS, RRFS and OS showed that OBCII

did not independently influence any of these endpoints (Table 44).

Table 44. Multivariable associations for oncological outcomes

n
(n events) *

cause-specific hazard

subdistribution hazard

univariate model multivariable univariate model multivariable
model ! model !
LBCR 2834 (97) 1.23 (0.67, 2.07), 1.33 (0.67, 2.39), 1.26 (0.89, 1.78), 1.40 (0.96, 2.05),
p=0.470 p=0.380 p=0.194 p=0.080
RBCR 3175 (72) 0.989 (0.41, 2.01), | 0.731(0.27,1.59) | 1.01 (0.62, 1.66), 0.78 (0.48, 1.27)
p=0.978 p=0.473 p=0.473 p=0.33
DDFS 2872 (253) 1.00 (0.58, 1.37) 0.84 (0.52, 1.31) 0.92 (0.61, 1.39) 0.84 (0.56, 1.27)
p =0.699 p =0.441 p=0.710 p=0.429
LBCR? 2561 (78) 1.19 (0.53, 2.66), 1.25(0.83, 1.87),
p=0.677 2 p=0.292 2

All models were corrected for the intracluster correlation of breast center

2 additionally adjusted for margin width (mm) and Reoperation due to R1

0 Sample size of multivariable model
!adjusted for subtype, pT, pN, invasive versus non-invasive and neoadjuvant therapy vs adjuvant

LBCR: local breast cancer recurrence rate, RBCR: regional breast cancer recurrence rate,
DDFS: distant disease-free survival
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Furthermore, a subgroup analysis in women without neoadjuvant treatment and tumors <
2cm (n=1,521) revealed a LBCR of 3.7% in CBC/OBCI compared with 7.3% in OBCII. An
exploratory analysis of women without neoadjuvant treatment and a final pathological tumor
size > 2cm (n= 1,134) showed a similar LBCR comparing OBCII techniques with CBC/OBCI
(2.8% versus 3.4%).

5.2.5. Discussion

This retrospective multicenter analysis of 3,177 high-risk breast cancer patients treated in 15
different institutions demonstrated no significant improvement in local recurrence free survival
by large volume oncoplastic surgery compared with conventional breast conservation or low
volume oncoplastic surgery. Large volume oncoplastic surgery, however, significantly
increased the margin distance from cancer cells and significantly reduced the number of
necessary re-resection due to R1 resections at the first surgical attempt.

The demonstration that oncoplastic surgery increases resection free margins and reduces
re-operation rates in our analysis is in line with several other retrospective data.”> 276278 This is
especially true when using OBCII in breasts with Cup C or larger. The larger resections,
however, are accompanied by a significant increased risk, up to 30%, in postoperative
morbidity.?’® In a prospective non randomized controlled trial (iTOP1) we were able to
demonstrated that OBC, performed for large breast tumors, results in similar breast self-esteem
scores and similar quality of life compared with CBC #!: 22 demonstrating that increased
morbidity rate does not influence long term quality of life. However morbidity depends on the
extent of oncoplastic surgery, with higher morbidity rates with oncoplastic level II, according
to the Clough classification,!?? and other authors have reported no significant increase in clinical
relevant morbidity in large retrospective analyses.?*?

Our study, however, failed to demonstrate that large oncoplastic resections in high-risk
invasive breast cancer patients improves LBCR due to increased resection margins. This is in
line with the large retrospective analysis by Houssami et al*>%} demonstrating no influence of
margin width on local control. In this respect the definition of “no tumor on ink™ for an optimal
RO resection remains true?®® even in larger and high-risk tumors. However, in our study this

was not true for women with high grade DCIS, where a margin >3mm was associated with a

10-fold reduction in LBCR (1.4% versus 14.6% n=164).
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There is ongoing debate and limited data regarding optimal resection margins after
neoadjuvant chemotherapy.?#%2°4 2% In our study we found no significant difference regarding
local recurrence in women with and without neoadjuvant chemotherapy (4.9% versus 3.4%;
n=1920). Moreover, OBCII with larger resection margins did not further improve local
recurrence risk after neoadjuvant therapy. Thus, our data support the current evidence?**2? that
“no tumor on ink” is an appropriate margin width also in patients receiving neoadjuvant
chemotherapy.

Landmark trials investigating the safety of breast conserving surgery only included

)l 1,300 d 24,28,

smaller tumors (up to 2cm in size while larger tumors were less frequently studie
301 Moreover, tumor biology was unknown in these trials, thus, there is a lack of robust data
supporting the use of breast conservation for high-risk pT2/3 tumors. In our study of 3,177
women, 35% of patients had a tumor larger than 2cm on final pathology and the great majority
had an aggressive subtype (Luminal B, HER2+ or triple negative tumors). The small percentage
of luminal A tumors included in our study were node positive. The overall local recurrence rate,
at 74 months of follow up, after breast conservation and radiotherapy was 3.6%, the regional
recurrence rate was 2.2%, 9.5% developed a distant relapse and 9.3% deceased during the study
period and there was no difference comparing large resections with OBCII compared with
CBC/OBCI neither in tumors <2cm nor above 2cm suggesting that breast conservation in high-
risk breast cancer and large tumors is safe.

Limitations of this study are its retrospective nature and the low number of local in-breast
events (n=121 compared with the expected n=230). Additionally, differences in demographic
data between two surgical groups also limited the analyses on oncological outcome. The
statistical testing for superiority gives no answer on the question of non-inferiority for one of
the two groups. However, with an increased number of events and included women we strongly
argue that the results of the statistical analysis will not change.

Strength of the study are the large sample size, the multicentric, international, design and
the COX regression analysis with adjustment for several important oncologic parameters. The
included patients were treated in 8 different countries outside clinical trials, making our results
highly generalizable to the real-world scenario.

In conclusion, our study shows that oncoplastic level II resection in high-risk breast
cancer patients increases margin width but does not influence local recurrence rates. The
number of resections due to R1 margins, however, were significantly reduced by oncoplastic

level II techniques. Our data support the use of breast conservation techniques for women with
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tumors > 2cm irrespectively of tumor biology and receipt of neoadjuvant chemotherapy as long

as “no tumor on ink” margins are obtained in order to achieve optimal local and distant control.

5.2.6. Novel findings

1. Large resection volumes in oncoplastic surgery increases the distance from cancer cells to
the margin of the specimen and reduces re-operation rates significantly.

2. OBCII allows for resection of larger tumors, however margins larger than “no tumor on
ink” do not improve local control.

3. Using OBCII larger tumors are resected with a similar local, regional or distant recurrence

free as well as overall survival rate compared with CBC/OBCIL.
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5.3. Oncological safety of oncoplastic breast conservation surgery
in Scotland

5.3.1. Introduction

Current evidence is largely based on single-institution retrospective series. 1323, 32, 37,40, 43, 72,
168, 198,235, 256,267 Systematic literature reviews, meta-analyses and reviews further strengthen the
evidence base but numbers in many series are small.!> 3> 10 80,95, 164, 181,197, 302 The majority of
data reflect the practice of high-volume, mainly tertiary referral centres with few data outside
of such units. Due to the lack of robust data outside of the previously mentioned larger units,
the published outcomes of OBC do not mirror the results of the majority of patients who are
treated outside of these centres. OBC is a rapidly developing field in breast cancer surgery, so
it is vital to gain “real-life” data.

Oncoplastic breast conserving surgery practice has been studied in each breast unit from
a geographically well-defined area in order to get “real-life” experience in OBC practice and
outcomes. In Scotland, all patients treated with oncoplastic breast conservation were analysed
with regards to indications, oncoplastic surgical techniques, incomplete excision rate,

complication rate, (neo)adjuvant treatment and recurrence rate.

5.3.2. Aim

Current evidence for oncoplastic breast conservation (OBC) is based on single institutional
series. Therefore, we carried out a population-based audit of OBC reflecting “real-life” practice

in Scotland.

5.3.3. Methods

A predefined database was filled in retrospectively from all breast units who practise
oncoplastic breast conservation in Scotland. The following characteristics were collected: age,
date of diagnosis and surgery, presentation, oncoplastic surgical technique, immediate
contralateral symmetrisation, tumour type, invasive tumour size, whole tumour size, grade, ER
and HER-2 expression, lymph node status, multifocality, excision margins, neoadjuvant
systemic treatment, adjuvant chemo-, radio-, hormonal, and anti-HER-2 treatment,

postoperative complication, date and site of recurrence, date and cause of death, date of last
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follow-up, presence of plastic surgeon at the operation. Units were asked to enter patients
treated with OBC consecutively. Patients who needed completion mastectomy or who had
distant metastasis at presentation were excluded.

Oncoplastic technique was determined by the ratio of tumour size to breast size, tumour
location, and patients' anatomy and preferences. This was decided subjectively by oncoplastic
breast surgeons, or breast and plastic surgeons together. Only patients who underwent
significant volume excision followed by volume displacement accompanied by adequate skin
envelope reduction, or true volume replacement were included (level II oncoplastic techniques
as defined by Clough et al.).!? Patients treated with simple reshaping such as dual plane
mobilization without skin envelope reduction were not included in the study.

Units were classified as high and low volume units based on the number of OBC done
per year. A high volume unit was defined as one which reported at least 100 patients having
OBC over two consecutive years.

Joint operations were defined as OBC carried out by a breast (general) and a plastic
surgeon together. When a breast surgeon operated together with another breast surgeon, a breast
surgical trainee or an oncoplastic fellow, this did not count as a joint procedure.

Incomplete margins were determined by local guidelines of the time. Since 2016, a 1 mm
clear margin was considered to be satisfactory for invasive and in-situ disease, while 1 or 2 mm
clear margin was required previously in some of the Units in Scotland.’®* Overall survival was
defined as the time from the date of surgery to the date of death due to any cause, while cancer
specific survival is defined as death due to breast cancer. Disease-free survival (DFS) was
defined as the time from the date of surgery to the date of the first relapse or the date of death
due to any cause. DFS events were defined as any ipsilateral or contralateral breast recurrence
(invasive or non-invasive), regional or distant metastases. Patients who were alive or diseased
were censored at the time of last follow-up.

Complications were classified as major or minor. A major complication was considered
when readmission or prolonged hospital admission was required for subsequent treatments, that
were mainly further surgery for complications and / or intravenous antibiotic administration.
All other subsequent treatment not requiring inpatient care was classified as a minor

complication.
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Chi-square and Mann-Whitney U tests were used for comparison of categorical variables.
For comparison between case-load of units or case numbers of time periods ANOVA test was
used. For correlation between the case load of units and the number of oncoplastic techniques
offered Spearman's rho test was used. A P-value equal to or less than 0.05 was considered

statistically significant.

5.3.4. Results

589 patients were included in the analysis. The median age was 56 years [range 21-86]. Almost
two-thirds of the patients were from the symptomatic service (273 (62.7%); one third from
breast screening: 159 (36.5%), and the remainder from follow-up or family history clinics
between September 2005 and March 2017. The number of patients treated with OBC in a unit
ranged between 4 and 145 (Table 45). 11 of 17 units practising oncoplastic breast conservation
contributed to the study. The 6 remaining units are relatively small units and they do not practise

OBC.

Table 45. Number of patients treated with oncoplastic breast conservation in each unit with time
periods over which they were carried out.

Units Number of patients Time period
Western General Hospital Edinburgh 145 April 2005 — August 2015
Victoria Infirmary Glasgow 144 September 2005 — March 2017
Ninewells Hospital Dundee 111 January 2013 — October 2016
Western Infirmary Glasgow 78 July 2005 — October 2016
University Hospital Crosshouse 36 June 2005 — December 2015
Aberdeen Royal Infirmary 31 January 2014 — May 2016
Forth Valley Royal Hospital 13 September 2014 — November 2015
Stobhill Hospital Glasgow 12 March 2006 — March 2014
Glasgow Royal Infirmary 9 July 2005 — April 2010
Wishaw General Hospital 6 August 2015 — December 2015
Royal Alexandra Hospital Paisley 4 August 2015 — October 2015
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Of these, high volume units performed a mean of 19.3 cases per year [17,3 — 26,5] vs.
low volume units doing 11.1 cases per year [7 .7— 14.4] (p=0.012) (Table 46). Between 2005
and 2010 the number of patients treated with OBC in Scotland increased yearly. In 2005 - 2010
a mean of 20 patients per year [5-42] were treated with OBC. This trend plateaued after 2011
when no further increase was observed (2011 — 2016: mean of 76 patients per year [51-121]
(p=0.002)).

Table 46. Case load of oncoplastic breast conservation in high and low volume units in Scotland with
mean cases per year.

Number Time period Mean number of
Units of OBC cases per
. reported
patients year
HIGH VOLUME UNITS
Ninewells Hospital Dundee 106 4 years 26.5 cases / year
Western General Hospital Edinburgh 142 8 years 17.7 cases / year
Victoria Infirmary Glasgow 138 8 years 17.2 cases / year
TOTAL 386 20 years 19.3 cases / year
LOW VOLUME UNITS
Aberdeen Royal Infirmary 29 2 years 1.4.5 cases / year
Western Infirmary Glasgow 76 6 years 12.7 cases / year
University Hospital Crosshouse 31 4 years 7.7 cases / year
Forth Valley Royal Hospital 13 1 year and 3 months 10.4 cases / year
Stobhill Hospital Glasgow 12 1 year and 3 months 9.6 cases / year
TOTAL 161 14 years and 11.1 cases / year
6 months

23 different oncoplastic surgical techniques were used (Table 47). The number of
oncoplastic techniques performed in a unit was associated with case-load: high volume units
used a wider range of surgical techniques (8 — 14 different oncoplastic techniques per unit)
compared to low volume units (3 — 6 different techniques) (p=0.004) (Table 48). Oncoplastic
reduction techniques (volume displacement) were used in 515 patients (91.3%), compared to

volume replacement oncoplastic technique in 49 patients (8.7%) (Table 47).
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Table 47. Oncoplastic surgical techniques used, with frequencies.

Oncoplastic technique N;:tlil::;:f Percentage
Wise pattern reduction 375 66.5%
Round block 34 6.1%
LICAP / TDAP /LTAP 28 5%
Regnault B-plasty 25 4.4%
Grisotti flap 24 4.3%
Vertical Lejour mammoplasty 23 4.1%
Matrix rotation / J mammoplasty 15 2.7%
Thoraco-epigastric flap 14 2.5%
Lateral / medial mammoplasty 11 2%
Tennis racquet-type excision 8 1.4%
Melon slice reduction 5 0.9%
Crescent flap 3 0.5%
Batwing mammoplasty 3 0.5%
VY lateral advancement 2 0.4%
V - mammoplasty 1 0.2%
Skin pouch mammoplasty 1 0.2%
S - mammoplasty 1 0.2%
Rotational advancement flap 1 0.2%
Local flap (other) 1 0.2%
Unknown 25 -

Table 48. Relationship between the number of different oncoplastic techniques used in each unit and
total OBC case-load.

. Number (?f Number of
Units oncoplastic atients
techniques P
HIGH VOLUME UNITS
Ninewells Hospital
Dundee 12 111
Westgrn Geperal ] 145
Hospital Edinburgh
Victoria Infirmary 14 144
Glasgow
LOW VOLUME UNITS
Aberdeen Royal
5 31
Infirmary
Western Infirmary 5 78
Glasgow
University Hospital 6 36
Crosshouse
Forth Valley Royal
. 3 13
Hospital
Stobhill Hospital 3
12
Glasgow

Immediate symmetrisation was carried out in 336 patients (57%). The immediate
symmetrisation rate in patients treated with oncoplastic reduction mammoplasty was 61.7%
(327 of 530 patients). The joint operation rate was 66.3% (389 patients). Immediate
contralateral symmetrisation rate was significantly higher when the procedure was carried out

as a joint operation (70.7% vs. not joint operations: 29.8%; p<0.001).
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The median invasive tumour size was 21 mm [0-120] and the median whole tumour size
was 26 mm [1-200]. Although there was a trend that the median whole tumour size was larger
in patients who were operated on in high volume units (28 mm [1-180]) when compared to
patients treated in low volume units (25 mm [7-200]), this difference was not significant

(p=0.164). Details of tumour characteristics are summarized in Table 49.
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Table 49. Tumour characteristics of all patients who underwent OBC surgery in Scotland with
breakdown of those who had at least 5 years follow-up.

All patients Patients' with 5-year follow-up
HISTOLOGICAL TYPE n=__ (%) n= (%)
Ductal 413 (70.2%) 182 (70.3%)
Lobular 53 (9%) 25 (9.6%)
Mixed ductal and lobular 6 (1%) 2 (0.8%)
Mixed ductal and papillary 1 (0.2%) -
Tubular 7 (1.2%) 4 (1.5%)
Mucinous 6 (1%) 4 (1.5%)
Metaplastic 2 (0.3%) 1 (0.4%)
Not determined (CPR) 5 (0.8%) 1 (0.4%)
DCIS 78  (13.2%) 36 (13.9%)
Paget’s disease 2 (0.3%) 2 (0.8%)
Papillary carcinoma 1 (0.2%) 1 (0.4%)
LCIS 3 (0.5%) 1 (0.4%)
Hamartoma 1 (0.2%) n/a
Phylloides 8 (1.3%) n/a
Diabetic mastopathy 1 (0.2%) n/a
Basal cell carcinoma 1 (0.2%) n/a
Osteosarcoma 1 (0.2%) n/a
TOTAL 589 (100%) 259 (100%)
PATHOLOGICAL T STAGE
Tis 83  (14.4%) 39 (15%)
- [ypT0] 13 (2.2%) [13] 5 (1.9%) [5]
Tla [ypTla] 18 (3.2%) [6] 17 (6.6%) [4]
Tlb [ypT1b] 47 (8.1%) [10] 28 (10.9%)  [4]
Tlc [ypTlc] 142 (24.6%) [30] 33 (12.7%)  [11]
T2 [ypT2] 225 (39%) [66] 110 (42.5%)  [33]
T3 [ypT3] 27  (4.7%)  [10] 14 (5.4%) [10]
Incomplete data 22 (3.8%) [17] 13 (5%) [5]
TOTAL 577 (100%) [152] 259 (100%)  [72]
TUMOUR GRADE?
Grade 1 50 (10.1%) 26 (11.9%)
Grade 2 243 (49.2%) 105 (48.2%)
Grade 3 197 (39.9%) 83 (38.1%)
Incomplete/ not determined 4 (0.8%) 4 (1.8%)
TOTAL 494 (100%) 218 (100%)
HORMONE EXPRESSION?
ER positive 437 (83.4%) 200 (84.4%)
ER negative 83  (15.8%) 37 (15.6%)
Incomplete data 4 (0.8%) -
TOTAL 524 (100%) 237 (100%)

HER-2 EXPRESSION?

HER-2 positive 85 (17.2%) 32 (14.7%)
HER-2 negative 401 (81.2%) 181 (83%)
Incomplete/ not determined 8 (1.6%) 5 (2.3%)

TOTAL

494 (100%)

218 (100%)

NODAL METASTASIS?

Node positive 136 (27.5%) 58 (26.6%)
Node negative 353 (71.4%) 157 (72%)
Incomplete 5 (1%) 3 (1.4%)
TOTAL 494 (100%) 218 (100%)
FOCALITY

Multifocal 117 (20.3%) 46 (17.8%)
Unifocal 440 (76.2%) 208 (80.3%)
Incomplete / not determined 20 (3.5%) 5 (1.9%)
TOTAL 577 (100%) 259 (100%)

!'with (non)invasive breast carcinoma; CPR = complete pathological response,

[ ] = number of patients received neo-adjuvant systemic treatment,

2 invasive cancers only,

3 hormone receptor expression was determined for 30 and 19 patients with DCIS, respectively;

n/a = not applicable
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The neodjuvant systemic treatment rate was 28.6% (142 of 496 patients with invasive
carcinoma). Of those, 68 patients received neoadjuvant chemotherapy (13.7%) and 74 patients
had neoadjuvant hormonal treatment (14.9%). 208 patients received adjuvant chemotherapy,
419 patients received (neo)adjuvant hormonal treatment including 10 patients with DCIS, and
anti-HER-2 treatment was given to 71 patients. Adjuvant radiotherapy was given to all patients
when clinically indicated except eight patients with invasive ductal, four patients with DCIS,
one patient with invasive lobular and one patient with Paget’s disease.

The incomplete excision rate was 10.4% (60 of 578) and was significantly higher in
invasive lobular carcinoma (18.86%; 10 of 53) when compared to invasive ductal carcinoma
(9.2%; 38 of 413; p=0.029). Incomplete excision rate after DCIS was similar to invasive ductal
carcinoma (8.97%; 7 of 78). After neoadjuvant chemotherapy incomplete excision rate was
significantly lower (2.94%; 2 of 68 vs. no neoadjuvant treatment: 9.89%; 35 of 354; p=0.031)
than when no neoadjuvant treatment was used. When the whole tumour size was larger than the
invasive component, incomplete excision rate was higher compared to those cases when whole
tumour size was the same as the invasive tumour size, but this difference was not significant
(14.96%; 19 of 127 vs. 10.33%; 28 of 271; p=0.092). Case load did not influence incomplete
excision rate (high volume: 9.77%; 39 of 399 vs. low volume: 10.65%; 18 of 169). Similarly,
incomplete excision rate was almost identical when OBC was performed as a joint case with a
plastic surgeon (10.05%; 39 of 388 vs. 10.66%; 21 of 197).

145 of 510 patients developed complications, giving an overall complication rate of
28.4%. 47 patients had major complications (9.2%) and 98 patients had minor complications

(19.2%) (Table 50).
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Table 50. Rates of major and minor complications in 510 patients who underwent OBC surgery

Number of patients | Percentage of patients

All complications 145 28.4%
MAJOR COMPLICATIONS

Infection 16 3.1%
Haematoma 10 2%
Delayed wound healing 7 1.3%
Skin necrosis 5 1%
Fat necrosis 5 1%
Nipple necrosis 2 0.4%
Flap insertion delayed 1 0.2%
Pulmonary embolism 1 0.2%
TOTAL 47 9.2%
MINOR COMPLICATIONS

Infection 27 5.3%
Delayed wound healing 21 4.1%
Haematoma 18 3.5%
Skin necrosis 16 3.2%
Fat necrosis 11 2.1%
Nipple necrosis 5 1%
TOTAL 98 19.2%

79 patients had incomplete data

Overall complication rate was significantly lower after neoadjuvant chemotherapy
(15.9%; 11 of 69) compared to patients who did not receive neoadjuvant chemotherapy (27.9%;
127 of 455 patients) (p=0.035). Case load had no influence on complication rates (high volume
units: 24.2%; 98 of 401 vs. low volume units: 24.7%; 42 of 170). When complication rate was
analysed by date of surgery, it was significantly higher in the third of the patients who were
operated earlier, between July 2005 and July 2012 (37.2%; 73 of 196) compared to the third of
patients operated on between July 2012 and February 2015 (23.9%; 40 of 167; p=0.006) or the
third of patients operated on most recently, between February 2015 and April 2017 (21.8%; 32
of 147; p=0.002).

Median follow-up time for all patients was 30 months [1-129]. Of those, 259 patients
diagnosed with (non)invasive carcinoma had a median follow-up time of 5 years [35-124]. Of
these 7 patients (2.7%) developed isolated local recurrence. 5-year local recurrence rate after
DCIS was higher than after pure invasive ductal carcinoma (DCIS: 8.3%; 3 of 36 vs. ductal:
1.6%; 3 of 181; p=0.026). 5-year disease-free survival was 91.7%, overall survival was 93.8%,
and cancer-specific survival was 96.1%. 5-year DFS was somewhat lower in patients who had
major postoperative complication compared to patients with minor or no complication, but this

was not significant (86.11%; 5 of 36 vs. 92.1%; 16 of 204; p=0.236).
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5.3.5. Discussion

Evidence for OBC is largely based on single centre retrospective series !. Breast centres that
publish their experience on OBC are usually high-volume units, tertiary referral centres, which
are the most experienced units in complex breast surgery. 13- 32 40. 43, 175, 176,255 Tt jg well
established that the outcomes of surgical breast cancer treatment in centres with significantly
higher hospital volume are superior.>%-3% However, only a minority of patients are treated in
such units overall. It is conceivable that the outcome results in the published meta-analyses on
OBC are skewed, as those are predominantly based on data from centres of excellence.!: 3 10- 181
As the majority of patients are treated outside of these units, it is important to acquire outcome
results reflecting the “real-life” scenario. Hence, we carried out a population-based audit of
practice and outcomes of OBC involving all breast units in Scotland.

Individual breast units in Scotland were carrying out between 8 — 26 OBC operations per
year, with an average between 11 cases (low volume units) to 19 cases (high volume units)
yearly. This is comparable to data published by Clough et al., who found that 13.9% of breast
conserving surgeries were OBC in France, based on a representative survey including 33

nationally renowned breast surgeons.>"’

However the numbers of OBC procedures performed
yearly were much higher in the previously mentioned leading units worldwide in comparison
to breast units in Scotland. It ranged from 32 to 147 cases per year, and it was particularly high
in the European Institute of Oncology, MD Anderson Cancer Center and the Division of
Surgical Oncology, Emory University.% 40 175. 176,255

A variety of oncoplastic techniques were used in the Scottish units for OBC. The vast
majority of patients were treated with oncoplastic reduction techniques (91.3%), while only a
small number had volume replacement surgery (8.7%). Others published similarly low rates of
volume replacement amongst all OBC. Rezai et al. applied volume replacement in 5.1% of 1035
patients treated with OBC.!7¢ De La Cruz et al. reported on 6011 patients in a meta-analysis and
found that 9.5% of patients were treated with volume replacement.! De Lorenzi et al. applied
volume replacement in 10.3% of 454 OBC patients.*® Amongst oncoplastic reduction
techniques Wise pattern reduction was the most frequently applied technique (66.5%) followed
by round block excision (6.1%) in Scotland. This trend was similar to other published series,
although the dominance of Wise pattern reduction ranged from 35.4% to 87%.! 1432 Similarly,

immediate symmetrisation rate, which was 61.7% in Scotland, varied significantly in the

published literature. Rietjens et al. performed contralateral symmetrisation in all cases in a
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series of 148 patients, while Fitoussi et al. reported only 46.1% immediate symmetrisation rate
in a series of 540 patients.!®43

Median whole tumour size of 26 mm and invasive tumour size of 21 mm in the Scottish
series was comparable to results of others. Clough et al. published exactly the same tumour size
in a series of 350 OBC patients, while Fitoussi et al. published 29.1 mm median tumour size in
their series.* 2% McIntosh et al. reported a mean tumour size ranging between 15 and 32.5 mm
in a meta-analysis containing 1702 patients.’ De La Cruz et al. reported 23 mm, while Losken
et al. reported 27 mm in two meta-analyses, respectively.!: 1! However, many of the above
studies report on invasive tumour size only.!: 43 181

Overall incomplete excision rate of 10.4% in the Scottish series was similar to the figures
published elsewhere. ! 43 176 181.255 However, our study did not include patients who required
completion mastectomy after failed OBC. Previous studies from our unit indicated a completion
mastectomy rate between 0 - 13.2% of patients treated with OBC indicating a relatively high
completion mastectomy rate after initially failed OBC.?% 23 198. 256,308 Athough these figures
cannot be projected to the practice of the whole country, it is conceivable that true incomplete
margin rate after OBC is somewhat higher in Scotland. Interestingly, many of the large
retrospective series do not report on completion mastectomy rates either.® 4% 7225 Others report
a completion mastectomy rate between 1 —9.4% of patients treated with OBC.!6:32:43.61. 176 We
found a higher incomplete excision rate after OBC for invasive lobular carcinoma compared to
ductal (18.86% vs. 9.2%: p=0.029), which is similar to findings published elsewhere.?>

Complications are generally poorly defined in the majority of publications, with no
definitions or classification provided in the methods.!: > 8 43 175.176 We classified complications
as major or minor complications based on the necessity of hospital admission. In our series
9.2% of the patients had major complication, although there was a significant decrease in
complication rates noted as units gained experience in OBC techniques. The overall
complication rate of 28.4% is higher compared to large series of single institutions or
complication rates reported in meta-analyses.!: 3 8 40.43.176.255 Thjg can be explained by the
multi-centre nature of our series with initially less experience in OBC techniques. Interestingly,
we found a significantly lower overall complication rate after neo-adjuvant chemotherapy
(15.9%) despite others reporting no difference in complication rates after neo-adjuvant

chemotherapy followed by OBC or mastectomy.?> 3%
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The 2.7% 5-year local recurrence rate and 91.7% DFS in this study is at the lower end of
single institutional studies or meta-analyses reporting on recurrence rates after OBC.!: 35 8 10.
40,43, 176, 181, 255 Tnterestingly, we found a trend towards a lower DFS in patients with major
complications compared to patients who had no complication (86.1% vs. 92.1%). It has been
suggested previously that postoperative complications after postmastectomy breast
reconstruction worsen prognosis although this has not been demonstrated after OBC as
yet, 148310

Our study has a few limitations. We did not determine whether the relatively higher
complication rate delayed adjuvant therapy or not, although the low recurrence rates suggest
that it had no significant effect overall. Similarly, complications may have had an impact on
cosmetic outcome, which was not evaluated either. The time period of patients treated with

OBC were not identical in the various units in this study, which more or less reflects the

different learning curve for oncoplastic techniques and practices across the country.

5.3.6. Novel findings

1. This is the first nationwide “real-life” data on the oncological outcomes of OBC.
2. This study demonstrated that measured outcomes of OBC in a population-based multicentre

setting in Scotland are not inferior to large volume single centre series.
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5.4. Oncological safety of volume replacement oncoplastic
surgery using chest wall perforator flaps in the United Kingdom

5.4.1. Introduction

Oncoplastic breast conserving surgery (BCS) enables resection of large tumours which would
otherwise require mastectomy with or without immediate breast reconstruction.! Whilst
ensuring complete oncological resection, patients receiving oncoplastic BCS also achieve
optimal aesthetic outcome. Oncoplastic BCS techniques are well established and can be broadly
categorised into volume displacement and replacement techniques. Volume displacement
combines oncological resection with mastopexy and/or reduction mammoplasty.’!! An
increasingly utilised volume replacement technique includes chest wall perforator flaps
(CWPF), which enable partial breast reconstruction.

CWPF are pedicled flaps raised on perforating vessels around and outside the breast
border. Individual flaps are names after the parent vessel that each perforator arises according
to well-published anatomical landmarks.!*% 312 The named flaps are: MiCAP (Medial intercostal
artery perforator), AiCAP (Anterior intercostal artery perforator), LiCAP (Lateral intercostal
artery perforator), LTAP (Lateral Thoracic artery perforator) and TDAP (Thoraco-Dorsal artery
perforator). Individual case series have shown that CWPF can be utilised to reduce mastectomy
rates by replacing 20-50% volume loss during oncological resection.’!3 314
Although the use of CWPF in partial breast reconstruction has been described since the

early years of the millennium,!?% 313

its wider adoption has been more recent. Therefore, the
current literature is limited to small case series with limited clinical outcomes.3!?316-319 A recent
systematic review (published with the co-authorship of author of this thesis) of 11 studies with
432 cases*® showed 12.3% overall complication rates (haematoma 1.9%, seroma 2.1%, fat
necrosis 2.4%, infection 2.1%, and flap necrosis 2.1%). One local and six distant recurrences

were noted at a median follow-up of 21months.

5.4.2. Aim

We conducted a retrospective UK multicentre cohort study (PartBreCon study) with the aim of
collating a larger pooled clinical dataset to be analysed to provide real-world experience data
on patient demographics, tumour characteristics, surgical techniques utilised, and surgical

outcome including complication and re-excision rates.
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5.4.3. Methods

This is a UK multicentre retrospective cohort study which aims to describe and evaluate the
surgical outcome of patients undergoing CWPF partial breast reconstruction following breast-

conserving surgery for early breast cancer.

Main Outcomes and Measures:
A) Demographics and Tumour characteristics
1. Patient demographics: age, BMI, comorbidities
2. Preoperative tumour characteristics
B) Treatment characteristics
1. Surgical: operative data, including flap types and distribution
2. Oncological: systemic therapies (adjuvant and neoadjuvant), radiotherapy
C) Primary outcome: Surgical
1. Complications
2. Oncological clearance: Re-excision rates, Conversion to mastectomy
D) Secondary outcomes
1. Revisional surgery
2. Surveillance

3. Oncological: Recurrence and Mortality

Study design, Setting, Participants and Exposure:

Centres in the UK known to perform CWPF reconstructions based on publications were invited

to participate in the study. Centres which volunteered were required to have performed a

minimum of 10 CWPF to enable demonstration of experience beyond the early learning phase.

Patients at each centre were offered all possible options (simple wide local excision, therapeutic

mammaplasty, mastectomy with or without immediate whole breast reconstruction) in keeping

with UK Oncoplastic guidelines.*!

Inclusion criteria:

— Patients undergoing CWPF flap for primary breast cancer between March 2011-March
2021

— Delayed correction of breast deformity following previous breast conservation

— Each centre is to have performed at least 10 CWPFs

— Exclusion criteria:

— CWPFs not used for partial breast reconstruction (such as resurfacing for recurrence)
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Surgical Technique:
Each CWPF was performed either by an oncoplastic breast surgeon alone, or jointly with a
plastic surgeon and in accordance with the published anatomical landmarks and operative

190, 312, 322,323 Tpy g single stage procedure, once the cancer resection was completed, the

steps.
CWPF was raised either as a turnover flap (folded 180°), a pendulum type flap based on longer
pedicles (TDAP/LTAP) or as a propeller flap to reconstruct the tumour excision defect. If the
flap is based on LTA,*!¢ a flimsy vessel, authors suggest that it would be wise to approach the
LTA during simultaneous axillary node clearance with caution. However, an alternative vessel
should be pre-planned in the event of an accidental injury.

A drain was used based on individual intra-operative circumstances (e.g., simultaneous
axillary node clearance). In general, if a drain was sited this was placed across the donor site of
the flap and the breast cavity. Alternatively, patients underwent a ‘two-stage’ approach where
there was an anticipated concern with regards to achieving clear margin status (e.g., due to
DCIS or invasive lobular cancer). This latter approach involved initial cancer resection with
filling of the resection cavity with water/saline. Patients then returned few weeks later for a

second procedure to perform partial breast reconstruction using CWPFs.3!4

Prior to UK Association of Breast Surgery consensus for Imm tumour margin in 2015,
individual centre’s policy varied (largely between 2 mm and 5 mm) and hence margin distance
could not be analysed this retrospective study. Hence, presented data includes each centre’s

stated margin status i.e., positive, or clear.

Data management:

Each centre lead received local clinical governance authority approval to retrospectively collect
data. At study planning phase, lead collaborators from each centre agreed on variables that
needed to be collected from medical records and data was then entered into Microsoft™ Excel
sheet. Participating units securely stored a local spreadsheet linking the study identification
number with patient identifiers for cross-checking data, as may be necessary, in accordance
with Caldicott’s principles (2013). No identifiable patient data was centrally submitted or

stored.
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Statistical methods:
Data were analysed using the statistical software R™ (version 4.1.1). Descriptive statistics for
each variable included counts and percentages of categorical data, whereas median and inter-
quartile range (IQR) were calculated for continuous data. Statistical significance was
determined using standard Wald tests and the default method in the R™. We performed
Shapiro-Wilk test for normality on the distribution of cases (13-107) across 15 centres.
Multivariable logistic regression was performed for possible predictors of postoperative
complications: age, comorbidities, smoking within three months,*?° largest tumour size on
imaging at diagnosis (mm), tumour position, tumour type, flap type, stage (single or two stages),
specimen weight (g), axillary surgery, margins, and postoperative complications. A separate
sensitivity analysis was performed, including BMI*?® in the best-fit models. The analysis
commenced using all variables and continued using backward elimination or forward selection
as appropriate, removing, or selecting variables aiming for the model with the best Akaike
information criterion (AIC). The AIC was selected as it is a criterion that deals both with the
risk of overfitting (by penalizing the number of variables selected) and underfitting by
performing a trade-off between the goodness of fit of the model and its simplicity. Also, the
model selected by leave-one-out cross-validation is asymptotically equivalent to the model
selected by AIC. AIC is primarily used in cases where the goal is prediction. The study is
reported in line with the Strengthening the reporting of Observational Studies in Epidemiology
(STROBE) guidelines.

5.4.4. Results

A) Demographics and Tumour characteristics

1. Patient demographics

A total of 507 patients underwent partial reconstruction using CWPFs over 10 years (March
2011-March 2021) across 15 centres in the UK, with a median follow-up period of 23 (1-101)
months. In the first five years (2011-15), there were 73 procedures (14.4%), and in the latter
half (2015-2021), there were 434 procedures (85.6%).

The median patient age was 54 years (IQR: 48-62 years). 39% (n=198) of the study cohort
was diagnosed with screen-detected breast cancer (UK NHS 3-yearly screening mammograms
age 50-70) and the remaining 61% (n=309) diagnosed in symptomatic breast clinic. The median
BMI (kg/m?) was 25.4(IQR: 22.5-29). Available breast/bra-cup size data revealed: A-13%, B-
38%, C-23%, and D-14%, while the larger D+ cups represented 12%. Other aesthetic data
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variables that are usually included during oncoplastic assessment 32° such as ptosis and skin
quality, were not available for all patients and thus were not included in our analysis due to
inadequate data.

Approximately 11.5% (n=58) of patients smoked within previous 3 months, and 27%
(n=137) had comorbidities, including 4.3% (n=22) with diabetes. Other comorbidities included
hypertension, asthma, cardiac conditions, haematological disorders, CKD, COPD, CVA,
connective tissue diseases, DVT/PE, significant autoimmune or neuromuscular disease, or

morbid obesity.

2. Preoperative tumour characteristics

The median (IQR) largest tumour size was 26 mm (IQR: 18-35), based on the maximum size
on any imaging modality (mammogram, tomogram, ultrasound, or MRI). Table 51 shows the

preoperative tumour characteristics.

Table S1. Preoperative Tumour Characteristics

Variable N Percent

Tumour type 497

NST 328 66%
ILC 63 12.7%
Mixed/others 37 7.4%
Benign* 6 1.2%
DCIS 63 12.7%
Tumour position 458

UoQ 235 51.3%
[9)(0) 15 3.3%
LOQ 107 23.4%
LIQ 50 10.9%
Central 19 4.1%
Others** 29 6.3%
Multicentric 3 0.7%

* Benign (phyllodes 3; 1 each of papilloma, recurrent papillomatosis, and giant cell sarcoma).
** Other locations e.g., upper central quadrant
NST, not otherwise specified; ILC, invasive lobular carcinoma; DCIS, ductal carcinoma in situ; UOQ, upper outer quadrant;
UIQ, upper inner quadrant; LOQ, lower outer quadrant; LIQ, lower inner quadrant.

B) Treatment characteristics

1. Surgical: operative data, including flap types and distribution

86% (n=435) of operations were performed by oncoplastic breast surgeons, and 14% (n=71)
jointly with plastic surgeons. 65.9% (n=220) were turnover CWPF flap, 32.6% (n=109) were
propeller flap and the remaining 1.5% (n=5) were croissant flap (n=4) or V-Y advancement flap

(n=1). Table 52 shows operation and flap types.
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Table 52. Operation and Flap types

Variable N Percent

Flap 505

LICAP 273 54.1%
LTAP 22 4.4%
AICAP/MICAP 99 19.6%
TDAP 11 2.2%
LICAP+LTAP 100 19.8%
Stages of Surgery 506

Single 373 73.7%
Two 125 24.7%
Delayed 8 1.6%
Axillary surgery 487

None (In-situ disease) 43 8.8%
SNB 359 73.7%
ANC/ANS 71 14.6%
ANC following SNB 14 2.9%

LICAP, lateral intercostal artery perforator flap;

LTAP, lateral thoracic artery perforator flap;
AICAP/MICAP, anterior/medial intercostal artery perforator flap;
TDAP, thoracodorsal artery perforator flap;

SNB, sentinel node biopsy;

ANC/ANS, axillary node clearance/sampling.

17.5% underwent axillary node clearance for positive nodes at diagnosis (14.6%). Two-
stage surgery was performed in 24.7% (n=125) due to: DCIS 17.6% (n=22), invasive lobular
cancer 10.4% (n=13), multifocal invasive cancer 16% (n=20), invasive ductal cancer 56%
(n=70). The proportion of patients undergoing two-stage surgery decreased from 32% to 18%
from first to second half of the study. 1.6% (n=8) of flaps, were utilised in the delayed correction
of breast deformity following BCS with defects possibly associated with post-RT shrinkage.

2. Oncological: systemic therapies (adjuvant and neoadjuvant), radiotherapy

44.7% (n=218) received chemotherapy (neoadjuvant, 13.2%; adjuvant, 31.5%); of adjuvant,
12.5% (n,49) received anti-HER2 treatment. Multigene array analysis was used to support the
decisions regarding chemotherapy use in 14.6% (71/486).

96.1% received adjuvant radiotherapy (RT), and no flap loss was attributable to RT. The
reason for the omission of RT in the remaining 3.9% (n=19) included patient refusal or
participation in RT de-escalation trials evaluating the exclusion of RT in low-risk diseases
(multidisciplinary team decisions). 30.9% received boost RT. Nine patients from 3 centres had
their boost RT method recorded; hence, this needs to be discussed further. None of the patients
received neoadjuvant radiotherapy.

Only ten patients (2%) received neoadjuvant hormonal therapy, whereas 75.3% of the

women received adjuvant endocrine therapy.
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C)  Primary outcome: Surgical

The median length of hospital stay was 2 days; two days were next-day discharge after an
overnight stay (for calculation, two different dates). 40% (182/453) of patients were discharged
on the same day (not a 23-hour stay). Drains were used in 37% (176/477) with a median
duration of 2 days (Figure 18).

Mean Length of Stay Drain
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Figure 18. Trend over time of length of stay and drain use

1. Complications

Overall 16.2% (n=82) patients experienced a complication; 12.8% (n=65) were classed as
Clavien-Dindo I-II, and 2.6% (n=13), III-IV. Between 2011-2016, overall complications
(excluding seroma) were 13% (11/86) and in the latter half between 2016-2021, 12% (50/421).
Complications included haematoma (4.3%, n=22), wound infection (4.3%, n=22), delayed
wound healing (2.8%, n=14), Flap loss (0.8%, n=4; partial (n=3) and total (n=1)). Two minor
flap losses were managed conservatively, the other two debrided with primary closure, and the
single major was left open and healed by secondary intention.

Complications resulted in patient readmission in 2.6% (13 cases): infection (n=7),
haematoma (n=12), fat necrosis (n=5), delayed wound healing (n=4), and flap loss (n=2).
Unplanned return to theatre was in 2.6% (n=13): for infection (n=5), haematoma (n=10), fat

necrosis (n=4), delayed wound healing (n=3), and flap loss (n=2).
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There were no significant associations between postoperative complications and
comorbidities (p=0.42) or smoking status (p=0.35). Flap type (propeller vs turnover; p=0.66),
tumour position (inner vs outer quadrants; p=0.07), and single vs two-stage procedures showed
no significant association with complication rates (p=0.62).

In the multivariable analysis, the largest tumour size (on any imaging modality) was not
statistically significant in the full model or the AIC selection method. Neither usual patient risk
factors [comorbidities (RR, 1.06; 95% CI, 0.44-2.47; p=0.902). and smoking (RR, 1.84; 95%
CI, 0.47-6.29; p=0.359). nor procedure-specific risk factors (flap type [propeller vs turnover;
(RR, 1.26; 95% CI, 0.43-3.61; p=0.666), tumour position (e.g., inner vs outer; (RR, 0.283; 95%
CIL, 0.07-1.13; p=0.071)), single or two stages (RR, 1.502; 95% CI, 0.30-6.66; p=0.601) were
significantly associated with complications in this dataset. The only significant factor
associated with a lack of complications was the absence of axillary surgery (RR, 52.212; 95%
CI, 3.10-1270.02; p=0.009).

2. Oncological clearance: Re-excision rates, Conversion to mastectomy

Figure 19 and table 53 show the postoperative tumour characteristics. In DCIS with available
grades (50), the majority were high-grade (high-grade, 84%; intermediate-grade, 16%; low-

grade, none recorded).

Median IQR M cT staging p/ypT staging
Largest preoperative 60.0% 52%
2 P 5 26 18-35 , / a47%
tumor size (mm) 50.0%
Invasive tumor size 40.0% 33% 36%
s 18 9-26 (11 pCR) 30.0%
Whole tumor size o 1% 13%
26 18-37 (11 pCR 10.0% 1% 4% 3%
(mm) (11 pCR) 0.0% ’ . -—
Specimen weight 62 40-92 TO Tis T1 T2 T3
Closest margin distance 2 15 90%  83%
after first surgery (mm) 38;’ 68%
60%
Tumor grade Positive Negative Zg:f
% 0,
G1 11% ER  87%  13% o 17% _23% o5
10% 0.0% - 0.0% 1.0%
G2 51% PR 71% 29% 0% . ’
G3 38% HER2 = 15% = 85% NO N1 N2 N3

M cN staging p/ypN staging

Figure 19. Postoperative tumour data

G-Grade, Bloom-Richardson (Elston-Ellis modification), ER-oestrogen receptor, PR-progesterone receptor, T-Tumour, N-
Node, c-Clinical, p-pathological (postoperatively), yp-post-neoadjuvant chemotherapy pathology
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Table 53. Postoperative tumour characteristics
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Postoperative tumour characteristics Numbers & percentages
Grade (invasive tumour)

1 52/430 (12.1%)
2 236/430 (54.9%)
3 142/430 (33%)
ER positive 371/425 (87.3%)
PR positive 206/289 (71.3%)
HER?2 positive 55/350 (15.7%)
Grade (DCIS)

1 0/50 (0%)

2 8/50 (16%)

3 42/50 (84%)
Clinical T staging

cTis 54/489 (11%)
cT1 160/489 (32.7%)
cT2 254/489 (51.9%)
cT3 21/489 (4.3%)
Pathological T staging

p/ypTO 8/492 (1.6%)
p/ypTis 65/492 (13.2%)
p/ypT1 178/492 (36.2%)
p/ypT2 228/492 (46.3%)
p/ypT3 13/492 (2.6%)
Clinical N staging

cNO 358/426 (84%)
cN1 68/426 (16%)
Pathological N staging

p/ypNO 302/441 (68.5%)
p/ypN1 103/441 (23.4%)
p/ypN2 33/441 (7.5%
p/ypN3 3/441 (0.7%)
Focality

Unifocal 391/494 (79.1%)
Multifocal/Multicentric 103/494 (20.9%)
Margins

Clear 415/503 (82.5%)
Involved 88/503 (17.5%)
Re-excision

Yes 79/503 (15.7%)
No 422/503 (84.3%)
Mastectomy

Yes 9/507 (1.8%)
No 498/507 (98.2%)

DCIS, Ductal Carcinoma In Situ; ER, Oestrogen Receptor; PR,
Progesterone Receptor; HER2, Human Epidermal Receptor 2

Figure 20 shows tumour margin data and surgical re-operation rates. Clear margins were

achieved in 82.5% (n=415/503). Of the 17.5% (88/503) involved margins, and 15.7% (n=79)

underwent re-excision. Of these 7.4% (n=37/502) — which is 47% of all re-excisions —

underwent re-excision during the planned second stage of a 2-stage surgery. Four patients who

had re-excisions received neoadjuvant systemic treatment. Completions mastectomy rate was

1.8% (n=9) due to multiple involved margins.
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Figure 20. Tumour margin data and surgical re-operation rates

D) Secondary outcomes

1. Revisional surgery

Six patients (1.2%) required a contralateral symmetrising procedure, while 2.6% required

corrective procedures, including lipomodelling and/or scar revision.

2.  Surveillance

Fourteen patients (2.9%) underwent recall biopsy either due to symptoms or findings during

mammographic surveillance.

3.  Oncological: Recurrence and Mortality

Recurrence rates at a median follow-up of 23 months (IQR; 11-39)months: local, 1% (5/504);
regional/nodal, 0.6% (3/503); and distant, 3.2% (16/495). There were 8 (2.0%) mortality
recorded during median follow-up period of 23 months, of which breast cancer-specific

mortality was 0.8%.

5.4.5. Discussion

In our study cohort, 85% CWPF surgeries were performed in the last 5 years including the
Covid-afflicted year 2020, clearly confirming the increasing use of this innovative oncoplastic
procedure. While the CWPF volume increased, confidence in the technique was also evident

by the decreasing use of drains and length of stay observed within the latter part of our dataset.
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In our study cohort, drains were mostly used in cases of larger tumour resection, TDAP flaps
(aimed at donor site drainage) or axillary node clearance. Furthermore, overall complications
decreased from 26.9% in the first 5 years to 15.2% in the latter 5 years suggestive of a learning-
curve as well as learning-surge in this technique assisted by shared learning through several
hands-on courses and colleague-to-colleague mentoring.

The median patient age was 54 years. In this dataset, 41 patients (8%) were over 70 years
old, demonstrating that CWPFs may be incorporated amongst the range of surgical options
irrespective of patient age.

The median largest tumour size was 26 mm, and the median specimen weight was 62
grams, reflective of the majority of our patient cohort being a B or C cup. Margins were clear
in 82.5% of tumours during the first cancer resection surgery. These tumours were relatively
larger excisions in at least half the women in the A-B bra-cup range that otherwise would cause
deformities. A single-centre series **7 sought to understand excision volumes in a variety of
breast operations. It compared tumour and specimen 3-dimensions measurements i.e., radial
(medial-lateral and superior-inferior) and antero-posterior dimension in mammaplasty (n-31)
versus flaps (n-29). Although antero-posterior tumour dimension in flap was significantly lower
than mammaplasty (flap, 13.6 mm vs mammaplasty, 19.3 mm; p=0.036), radial tumour
dimensions were non-significantly different between the two. This supports the fact that flaps
help achieve similar radial margin clearances as in mammaplasty (better than simple wide local
excisions), assuming skin-to-fascia cylindrical excisions.

Margins were involved in 17.5% (n=88) of cases, and of these, 79 (15.7%) underwent re-
excision and the remaining (1.8%) completion mastectomy. Of the 79 who underwent re-
excision, 47% were at pre-planned second stage in patients undergoing 2-stage reconstruction.
It needs to be taken into the account that the UK Association of Breast Surgery guideline on
margin policy*?* recommended 1mm margin clearance in 2015. Therefore, some patients in the
study (pre-2015 cohort) were more likely to undergo margin re-excision even if the 1mm
margin clearance had been achieved. Earlier surgical practice had advocated for margin
clearance of at least 2 mm for invasive disease (and 5 mm for DCIS in some practices).

Most flap reconstructions (n=414; 85%) were performed in T1-2 tumours (tumour stages
included in all breast-conserving versus mastectomy trials). Thus, most excised tumours were
in the evidence-robust category. Only 4.1% (21/507) were in the T3 category, perhaps due to
patient preference, or due to discrepancy between imaging and pathology tumour sizes, or there
may have been a postoperative increase in size such as more DCIS (38%, 8 cases of the T3

tumours had DCIS on postoperative specimens, increasing the whole tumour size compared to
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invasive tumour size). MRI is increasingly used for preoperative assessment of the extent of
DCIS to enable more BCS. A systematic review revealed that MRI is a more accurate predictor
of actual tumour size than conventional imaging; however, it does not appear to translate to
improved surgical outcomes, such as mastectomy or re-excision rates. In addition, there is a
lack of data in the oncoplastic setting®?® though it can complement surgical planning for
complex oncoplastic scenarios.

The median BMI of 25.4 kg/m? and available breast size (50% in A-B cup range) suggest
case-selection for lower BMI with higher tumour: breast volume ratio. Although, therapeutic
mammaplasty (displacement technique) cannot be strictly compared to partial breast
reconstruction, it is worth noting that in the UK TeAM study??° the median BMI was 28.3. Only
22.7% of the patients in this study had a BMI of <25 (classed as normal). Although not a rule,
this suggests inherently higher odds of increased breast volume owing to the overall higher
body weight fitting with the displacement technique.

The study cohort included 11.7% smokers, 4.3% diabetics, and 27.1% with other
comorbidities. The rates of major and minor complications were 1.8% (n=1) and 16.3% (n=9)
in current smokers, and 3.5% (n=15) and 12.5% (n=53) in ex/non-smokers, respectively. Owing
to the non-comparable numbers, it was not possible to perform a meaningful statistical
comparison between the outcomes of smokers and non-smokers. Since CWPF is a pedicled
flap, it may be assumed that perfusion-related complications may be no worse than other
pedicled flaps, such as the LD flap (in addition to donor site wound healing issues in smokers).
Although it may be extrapolated that pedicle-based reconstruction, for example, LD or TRAM,
will have fewer complications than vascular anastomosis-based reconstruction, the evidence
thus far has not confirmed this.**° This could be partly due to the magnitude of these pedicled
procedures or finer techniques, which would have improved over time.

The overall complication rate in this study (16.2%) was similar to the recent systematic
review of flaps (n=432) (in which the author of this thesis is a co-author, t00)**° and systematic
review of oncoplastic reduction mammoplasty (n=1324)3*! that reported 13.2% complications
(wound dehiscence, 4.6%; fat necrosis, 4.3%; wound infection, 2.8%; partial/total nipple
necrosis, 0.9%; seroma, 0.6%). Therefore, it can be extrapolated that CWPF complication rates
are no inferior to mammaplasty. Although in some patients, both CWPF or therapeutic
mammaplasty may be valid oncoplastic BCS options, in a large majority of patients, these are
two surgical techniques are different in their applications with different patient profiles that

cannot be strictly compared.
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A recent meta-analysis*3? demonstrated a lower seroma rate with oncoplastic surgery than
with standard BCS (13.4% vs. 18.0%; p=0.002) and higher wound-related issues (4.8% vs.
1.4%; p=0.0001). The lower rate of seroma/haematoma in our series (8.8%) may be explained
by the plug effect of replacement with the perforator flap in the resection cavity; and patient
factors: lower BMI, smaller breasts, and less contralateral symmetrisation compared to other
oncoplastic techniques. It should be noted that most systematic reviews on oncoplastic surgery
include volume-displacement techniques only.

Recently, a retrospective cohort study of 109 procedures?*? reported a significantly lower
overall complication rate and less need for additional oncoplastic breast surgery compared to
mastectomy and immediate total breast reconstruction. A meta-analysis*** comparing
oncoplastic breast surgery and standard BCS revealed a significantly lower re-excision rate in
the BCS plus OPS group (RR, 0.66; 95% CI, 0.48-0.90; p=0.009); however, pooled data from
nine studies showed that the total relapse rate was similar in the two groups (RR, 1.07; 95% CI,
0.88—1.30; p=0.525).

Only 1.2% of patients (n = 6) required symmetrisation surgery and 2.6% (n = 13) required
lipomodelling and/or scar revision, which is in keeping with literature.>?% 33 This alone may be
the most advantageous characteristic as opposed to any option that does not replace defects
confirming applicability of CWPF in small-sized non-ptotic or mildly ptotic breasts.

An analysis of the UK breast screening NHSBSP audit 2019/2020 report**® shows that
the mastectomy rate among women with tumour size between 35-50 mm was 42-51%, whereas
it was as high as 74-77% for those with a tumour size >50 mm. Hence, this multicentre
collaborative cohort data buttresses the available body of evidence on the safety and
reproducibility of partial breast reconstruction techniques in situations where mastectomy
would otherwise be the only available surgical option.

Radiotherapy is an integral component of BCS, and tumour bed boost radiotherapy is
often used to minimise the risk of local recurrence.’*’ In our study, most patients (96.1%)
received adjuvant radiotherapy (RT) and the data were limited with regards to radiotherapy
boost components. Since planning of integrated boost is increasingly complex, discussion with
radiation oncologists is recommended when commencing CWPF in a new unit.33®

Our study is limited by medium-term follow-up, however, shorter follow-ups are not
uncommon in oncoplastic breast surgery due to the recency of these procedures as noted in the

systematic reviews of both flaps*?” and mammaplasty?>!

with similar reported recurrence rates.
Radiotherapy can affect the short-and long-term aesthetic outcomes intended to be achieved by

oncoplastic surgery by affecting the breast in multiple ways: the breast as a whole, breast skin
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and parenchyma.>* Our dataset was limited by the objective and patient-reported outcome data.
This highlights the importance of establishing a practical evaluation process using available

patient-reported outcome measurement tools.

5.4.6. Novel findings

1. This study, which is the world’s largest cohort study on partial breast reconstruction using
chest wall perforator flaps, showed that outcomes after partial breast reconstruction with
chest wall perforator-based flaps are excellent, with low complication and revisional
surgery rates.

2. Locoregional recurrence rates at ‘medium’ term follow up are low and thus appears to be
a safe alternative to mastectomy in higher tumour: breast volume ratio and hence
facilitating increased rates of breast conservation.

3. Confidence in the technique was also evident by a decrease in overall complications from
26.9% in the first 5 years to 15.2% in the latter 5 years suggestive of a learning-curve as
well as learning-surge in this technique assisted by shared learning through several hands-

on courses and colleague-to-colleague mentoring.
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5.5. Breast cancer related survival and overall survival in
patients treated with breast conservation versus mastectomy in
Scotland

5.5.1. Introduction

Since the publication of key trials confirming the oncological equivalence of breast-conserving
surgery followed by adjuvant radiotherapy and mastectomy, BCS is recommended for patients
with early breast cancer.'! 12 In the last decade, there have been a few studies published which
suggested that breast conservation followed by radiotherapy may provide a superior survival
compared to mastectomy.?%-3*> Recently, a population-based study has reported improved
overall survival after BCS with RT over Mx without RT.3* Mastectomy has subsequently been

questioned as an equally valid surgical alternative.

5.5.2. Aim

There has been recent observational evidence to support that breast conserving therapy is
associated with improved survival compared with mastectomy. We evaluated the survival

following breast conserving therapy and mastectomy in the West of Scotland population.

5.5.3. Methods

This is a cohort study using data from a prospective national database. All patients diagnosed
with Stage I-III invasive breast cancer who underwent surgery in the West of Scotland
population from 2010-2018 were included. Patients were grouped by locoregional treatment:
Breast conserving surgery with radiotherapy (BCS + DXT), mastectomy alone (Mx) and
mastectomy with radiotherapy (Mx + DXT). Overall Survival (OS) and Breast cancer specific

survival (BCSS) was performed using the Kaplan-Meier and Cox Regression analysis.

5.5.4. Results

Of 12,650 women, 7990 (63.2%) underwent BCS + DXT, 2111 (16.7%) underwent Mx and
2549 (20.2%) underwent Mx + DXT. Median follow up was 63 months. There were a total of
1729 deaths of which 899 (52.0%) were breast cancer related. 5-year OS and 5-year BCSS were
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88.4% (95% ClI, 88.1-88.7) and 93.3% (95% CI, 93.1-93.5) respectively (Figure 21 and 22).
Following adjustment for co-variates including screen detection OS and BCSS were
significantly worse for both Mx (HR 1.70 (95% CI 1.49-1.94) and HR 1.75 (95% CI 1.42-2.15))
and Mx + DXT (HR 1.33 (95% CI 1.16-1.52) and HR 1.57 (95% CI 1.32-1.86)) compared with

BCS + DXT (Table 54 and 55).

Overall Survival
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Figure 21. Overall survival for patients treated with BCS and DXT, Mx only and Mx and DXT

Breast Cancer Specific Survival
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Figure 22. Breast cancer specific survival for patients treated with BCS and DXT, Mx only and Mx

and DXT
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Table 54. Multivariate analysis of overall survival for patients treated with BCS and DXT, Mx only

and Mx and DXT
.. Hazard Ratio
Characteristic No. (95% CI) P value
Age (yrs)
<50 2368 1.40 (1.20-1.63) <0.001
50-70 7214 3.33 (2.87-3.86) <0.001
>70 2434
Referral
GP 6979 0.66 (0.56-0.77) <0.001
Screening 4129 1.08 (0.91-1.28) 0.372
Other 908
Stage
1 6135 1.29 (1.14-1.45) <0.001
1I 5167 2.08 (1.73-2.49) <0.001
111 714
Grade
1 1433 1.23 (0.98-1.54) 0.081
2 5629 1.71 (1.35-2.15) <0.001
3 4954
LN status
Negative 7926 1.76 (1.57-1.98) <0.001
Positive 4090
Receptor Profile
ER+ HER2- 8876 1.02 (0.89-1.19) 0.749
HER2+ 1692 2.40 (2.10-2.73) <0.001
TN 1448
Surgery
BCS + DXT 7617 1.70 (1.49-1.94) <0.001
Mastectomy 1948 1.33 (1.16-1.52) <0.001
Mastectomy + DXT 2451
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Table 55. Multivariate analysis of breast cancer specific survival for patients treated with BCS and
DXT, Mx only and Mx and DXT

. L. Hazard Ratio

Characteristic No. (95% CI) P value
Age (yrs)
<50 2368 1.04 (0.87-1.25) 0.631
50-70 7214 1.55 (1.29-1.87) <0.001
>70 2434
Referral
GP 6979 0.54 (0.43-0.69) <0.001
Screening 4129 1.11 (0.87-1.41) 0.396
Other 908
Stage
1 6135 1.60 (1.33-1.92) <0.001
11 5167 2.85(2.24-3.63) <0.001
111 714
Grade
1 1433 3.82 (1.96-7.45) <0.001
2 5629 7.68 (3.95-14.94) <0.001
3 4954
LN status
Negative 7926 2.90 (2.45-3.44) <0.001
Positive 4090
Receptor Profile
ER+ HER2- 8876 0.96 (0.79-1.18) 0.713
HER2+ 1692 3.12 (2.65-3.68) <0.001
TN 1448
Surgery 7617 1.75 (1.42-2.15) <0.001
BCS + DXT 1948 1.57 (1.32-1.86) <0.001
Mastectomy 2451
Mastectomy + DXT

5.5.5. Discussion

The findings of this study confirm the superiority of BCS with RT over Mx with an overall and
breast cancer—specific relative survival gain. This association resisted adjustment for tumour
biology and status, way of referral and age. Because there was no inferior survival for BCS,
this report gives no support to advocate Mx in women without specific risk factors, such as a
strong family history or gene mutations.

While the previously mentioned studies deliver evidence encouraging the use of BCS, it
remains unclear why such survival differences would exist. Theories of a negative effect of
larger surgery on recurrence rates and survival through the systemic release of growth factors

and inflammatory effects have not been sufficiently corroborated, so Mx in itself may not be an

187



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

independent factor for worse survival. Selection mechanisms and unmeasured confounders may
also be suspected.

Complications impacting survival can be a plausible mechanism behind superior survival
after breast conservation. In our systematic review and meta-analysis including 37657 patients
we identified five studies, in which a relationship between wound complications, infection and
pyrexia and recurrence or recurrence-free survival was found.>? Risk of recurrence, 1-year and
5-year recurrence-free survival and overall survival were related to complications, particularly
for patients with poor Nottingham Prognostic Index. Five studies failed to demonstrate a
relationship between complications and prognosis. Complication was found to significantly
affect 5-year recurrence-free survival (HR 1.48 95% CI 1.02-2.14, p = 0.04) but not recurrence
(HR 2.39, 95%CI 0.94-6.07, p = 0.07), with a high degree of heterogeneity amongst analysed
studies (I2 = 95%). In another recent meta-analysis we carried out we found evidence that
elevated circulating inflammatory response markers adversely impact prognosis including
higher neutrophil-to-lymphocyte ratio, higher platelet-to-lymphocyte ratio, higher lymphocyte-
to-monocyte ratio, and higher C-reactive protein levels.*

We have investigated whether a single dose of amoxicillin—clavulanic acid would reduce
wound infection at 30 days postoperatively in breast cancer surgery (PAUS trial) in a
randomised double-blind parallel-group multicentre superiority trial. In this trial participants
were randomised to either a single bolus of 1.2 g intravenous amoxicillin—clavulanic acid or no
antibiotic.>** The primary outcome was the incidence of wound infection at 30 days
postoperatively. 438 received prophylactic antibiotic and 433 served as controls. 71 (16.2%)
patients in the intervention group developed a wound infection by 30 days, while there were 83
(19.2%) infections in the control group, which was not statistically significant (OR 0.82, 95%
c.i. 0.58 to 1.15; P=0.250). The risk of infection increased for every 5 kg/m? of BMI (OR 1.29,
95 per cent c.i. 1.10 to 1.52; P=0.003). Patients who were preoperative carriers of
Staphylococcus aureus had an increased risk of postoperative wound infection; however, there
was no benefit of preoperative antibiotics for patients with either a high BMI or who were
carriers of S. aureus. The above findings are particularly interesting when antimicrobial
resistance to common pathogens has been a growing concern in recent decades. Antimicrobial
resistance poses a worldwide threat of ‘a post-antibiotic era’, when antibiotics would be
unavailable to treat common illnesses. Hence, developing severe infections may further worsen
clinical prognosis in breast cancer (and other solid tumours) as a result of antibiotic resistance

due to unnecessary overuse of antibiotics.
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Boniface et al. investigated the impact of major complications on survival in a Swedish
database involving 57152 women and found that major surgical postoperative complications
are associated with inferior survival, especially after mastectomy.”> Major surgical
postoperative complications were more common after mastectomy with or without immediate
reconstruction (7.3 and 4.3% respectively) than after breast-conserving surgery (2.3%). They
demonstrated that all-cause and breast cancer mortality rates remained higher after a major
surgical postoperative complication (OS: HR 1.32, 95 per cent c.i. 1.15 to 1.51; BCSS: HR
1.31, 1.04 to 1.65). After stratification for type of breast surgery, this association remained
significant only for women who had mastectomy without reconstruction (OS: HR 1.41, 1.20 to
1.66; BCSS: HR 1.36, 1.03 to 1.79).

A population-based UK study (data from the national iBRA-2 (a prospective data
collection on outcomes of mastectomy with or without reconstruction) and TeaM (a prospective
data collection of therapeutic mammoplasty outcomes) studies were combined) including a total
0f 2916 patients (TM: 376; mastectomy 1532; mastectomy and IBR: 1008) showed that patients
undergoing mastectomy with or without IBR were more likely to experience complications than
the TM group (TM: 79, 21%; mastectomy: 37.2%; mastectomy and IBR: 35.6%; P < 0-001).>!

The above data indirectly suggests that patients should be conserved at all cost, as both
simple wide excision as well as therapeutic mammoplasty carry lower complication rates
compared to mastectomy and mastectomy with immediate reconstruction, and they provide
better prognosis as well, partially due to their lower complication rate.

In conclusion, in our observational cohort study BCS + DXT has improved survival
compared with Mx with or without DXT after adjustment for other proven prognostic factors.
Careful consideration of this data along with other studies should be given when discussing

surgical options with breast cancer patients.
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5.5.6. Novel findings

1. In this observational cohort study BCS + DXT has improved survival compared with Mx
with or without DXT after adjustment for other proven prognostic factors.

2. In the context of the above findings the role of oncoplastic breast conservation surgery is
even more important as it looks that breast conservation itself improves prognosis. Hence,
patients routinely treated with mastectomy will need to be thoroughly assessed and
determine the suitability for oncoplastic breast conservation surgery by an oncoplastic
breast surgeon or by a plastic and general surgeon together. Mastectomy should be offered
to patients only who are not suitable for breast conservation even with complex oncoplastic
techniques.

3. Mastectomy should not be offered to patients as an option who can be treated with breast

conservation surgery as mastectomy would impair prognosis.
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6. SUMMARY

Oncoplastic breast surgery developed as a result of a paradigm shift when aesthetic outcome
became an important factor for patients in addition to longer survival after breast cancer
treatment due to improved prognosis seen from the early 1990’s. Oncoplastic breast surgery
started with breast reconstruction after mastectomy in a delayed setting initially, followed by
immediate breast reconstruction in the 2000’s. These were the first two steps in the development
of oncoplastic breast surgery. The third step in oncoplastic breast surgery emerged when
aesthetic breast reduction surgical techniques were applied along the oncological principles in
order to improve the cosmetic outcome of breast conserving surgery. This technique is called
therapeutic mammoplasty. In parallel with therapeutic mammoplasties another technique
emerged, which is called partial breast reconstructive techniques using locally available flaps.
This third step — which is the rise of oncoplastic breast conservations — dates back to the early
2010’s. The ultimate step in oncoplastic surgery comprises conversion of mastectomy into
breast conservation surgery with the joint help of complex oncoplastic techniques and ever
more effective neoadjuvant treatments.

The above-described evolution of breast surgery resulted finally in a new subspecialty
surgeon called the “oncoplastic breast surgeon” which arose from the “general surgeon with
interest in breast” on one hand and the “plastic surgeon with interest in breast” on the other
hand. Nowadays there are numerous oncoplastic surgical fellowships exist worldwide for either
general or plastic surgeons who can be trained to oncoplastic breast surgeons. However, the
author was one of the first formal oncoplastic breast surgical fellow in 2006 and 2007 in the
UK oncoplastic fellowship training programme in the Glasgow breast and plastic surgical units.

It is important to note that the above detailed progress in breast surgery was demanded
and driven by the patients due their increased survival, and not by the oncological surgeons.
Initially, partial or full breast reconstructive surgeries were not considered as part of the
oncological treatment. In parallel, concerns were raised in the surgical and oncological
community upon realisation that these operations increase surgical stress on the patients, and
may carry higher complication rate, delay adjuvant treatment, increase incomplete excision rate,
and, in turn, oncoplastic surgery impairs prognosis via higher recurrence and lower cancer-
specific survival rates in comparison to non-oncoplastic breast cancer surgery. These concerns

were addressed and investigated in this thesis thoroughly.
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The above-described shift in the surgical treatment of breast cancer is not based on
prospective randomised trials due to obvious ethical considerations because patients cannot be
randomised between reconstructive and non-reconstructive surgery, and, in fact, the single trial
in the UK which attempted to investigate certain aspects of oncoplastic breast surgery failed to
recruit (MIAMI Trial). As the concern about oncological safety cannot be investigated in a
prospective randomised format, we had to look into alternatives such as retrospective and —
lately — prospective audits based on single centre oncoplastic databases, and then followed by
regional, national and international audits in order to generate evidence that the surgery we
offer to our breast cancer patients — and once again demanded by the patients to be treated with
oncoplastic surgery — is oncologically safe.

The author of this thesis started to investigate the oncological safety of oncoplastic
surgery in the early 2010’s. In those years a shift from delayed to immediate full breast
reconstructions took place as well as the dawn of oncoplastic conservations was observed.
Hence, this thesis mainly focuses on studies investigating the oncological safety of oncoplastic
breast conservations besides the initial studies looking at the oncological safety of immediate
reconstructions.

Breast reconstructions after mastectomy have a longer history and their oncological safety
have been investigated quite thoroughly by the early 2010’s, although all those studies focused
on patients with DCIS or stage I cancer due to a fear of offering immediate reconstruction to
patients with more advanced disease. The generally accepted concept was to offer delayed
reconstruction only for patients with stage II-III cancer after some time of their oncological
surgery in almost all the breast units. The timely evidence was poor as it was based mostly on
short-term follow-up data from highly selected patients Hence, we investigated the oncological
safety of immediate breast reconstructions in a so-called “all-comer” patient population
(including more advanced disease), which was a relatively unique approach in those days, with
long-term follow-up in a regional (West of Scotland) breast reconstructive service serving a
population of approximately 2.5 million people. The results below were published in the British
Journal of Surgery (Ten-year follow-up of skin-sparing mastectomy followed by immediate
breast reconstruction. Romics L Jr, Chew BK, Weiler-Mithoff E, Doughty JC, Brown IM,
Stallard S, Wilson CR, Mallon EA, George WD. British Journal of Surgery. 2012; 99(6):799-
806).

Follow-up data from 253 consecutive patients with immediate reconstruction operated
between 1995 and 2000 were reviewed retrospectively and after exclusions 207 were included

for analysis. We found that offering immediate reconstruction to all women requiring
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mastectomy resulted in a large proportion of patients with advanced disease. During a median
follow-up of 119 months, 17 (8.2%) locoregional, six (2.9%) local and 22 (10.6%) distant
recurrences were detected; the overall recurrence rate was 39 (18.8%). Overall recurrence rate
was associated with axillary lymph node metastasis (P = 0.009), higher stage (P < 0.001) and
higher tumour grade (P = 0.031). The 10-year breast cancer-specific survival rate was 90.8 per
cent (19 of 207 women died from recurrence). As we included large number of unselected
patients with one of the longest median follow-up times in the published literature of those days,
we concluded that offering immediate reconstruction to all women requiring mastectomy is an
oncologically safe approach and, as a result, skin-sparing mastectomy combined with
immediate reconstruction can be offered for all breast cancer patients who require mastectomy,
even for patients with more advanced breast cancer.

At the dawn of oncoplastic breast conservations we believed that the only impact of
incorporation of plastic surgical techniques in cancer resection is the better aesthetic outcome.
Soon after, however, we started to suspect that by using oncoplastic techniques in our breast
units in Glasgow we are able to offer breast conservation for larger, more advance tumours than
in the past when we used non-oncoplastic techniques only. This was in contrast to a few other
publications from elsewhere in the UK or internationally, which showed similarities in
clinicopathological characteristics between oncoplastic breast conservations and standard wide
local excisions. Hence, we compared tumour and treatment characteristics of patients treated
consecutively with oncoplastic conservations to standard wide local excisions and mastectomy
+ immediate reconstruction in the Glasgow breast units between 2009 and 2012. 1000 patients'
data were analysed (oncoplastic conservation = 119; wide excision = 600; mastectomy +
reconstruction = 281), and these results were published in the Breast (How to compare the
oncological safety of oncoplastic breast conservation surgery - to wide local excision or
mastectomy? J Mansell, E Weiler-Mithoff, ] Martin, A Khan, S Stallard, J] C Doughty, L
Romics. Breast. 2015 Aug;24(4):497-501).

We found that the tumour size was significantly bigger after oncoplastic conservation
than wide local excision (p < 0.001), but similar to mastectomy =+ reconstruction (p = 0.138).
Tumour grade was higher after oncoplastic conservation than wide local excision (p < 0.001),
but similar to mastectomy =+ reconstruction (p = 0.497). More axillary nodes were involved in
patients with oncoplastic conservation than wide local excision (p < 0.001), but comparable to
mastectomy + reconstruction (p = 0.175). ER and PR expressions were lower after oncoplastic
conservation compared to wide local excision (p = 0.007, p = 0.009), but identical to

mastectomy =+ reconstruction (p = 1, p = 0.904 respectively). Differences in application of
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systemic (neo)adjuvant therapy followed the above trend. We were surprised finding so striking
similarities between oncoplastic conservation and mastectomy patients' clinicopathological
results, which were in sharp contrast with previously published data. We concluded that in our
practice in the Glasgow units, the oncological outcomes following oncoplastic conservation
should be compared to mastectomy rather than wide local excision (although wide excision
group would also need to be included to benchmark incomplete excision rates). This study also
suggested first that we can convert mastectomy to conservation using oncoplastic techniques in
the routine practice due to the similarities in the clinicopathological characteristics of patients
treated with oncoplastic conservation and mastectomy. This finding carries huge significance
as almost a decade later we realised that patients treated with breast conservation have better
prognosis when compared to mastectomy, which is demonstrated later this thesis.

One of the concerns for oncological safety in relation to oncoplastic conservation was
that it may delay the commencement of adjuvant treatment, in particular adjuvant
chemotherapy. Hence, we investigated if whether oncoplastic conservation led to a delay when
compared to simple wide local excision, mastectomy, or mastectomy with immediate
reconstruction in the Glasgow breast units. The time between multidisciplinary team decision
to offer chemotherapy and delivery of first cycle of chemotherapy was measured and compared
among the four groups of patients. The findings of this study were published in the European
Journal of Surgical Oncology (Oncoplastic breast conservation does not lead to a delay in the
commencement of adjuvant chemotherapy in breast cancer patients. Kahn J, Barrett S, Forte C,
Stallard S, Weiler-Mithoff E, Doughty JC, Romics L Jr. European Journal of Surgical
Oncology. 2013;39(8):887-91).

We found that the time to chemotherapy of breast cancer patients (n = 169) treated
between 2008 and 2011 with oncoplastic conservation (n = 31) were 29 [16-58] days, while it
was 29.5 [15-105] days after wide local excision (n = 66), 29 [15-57] days after mastectomy (n
=56) and 31 [15-58] days after mastectomy with reconstruction (n = 16). A combined analysis
involving all four groups demonstrated no statistically significant difference (p = 0.524).
Similarly, inter-group analysis revealed no significant differences in between patients treated
with oncoplastic conservation compared to any of the three control groups (oncoplastic
conservation to wide local excision: p = 0.433; oncoplastic conservation to mastectomy: p =
0.800; oncoplastic conservation to mastectomy and reconstruction: p = 0.405). We concluded
that oncoplastic conservation seemed as safe as wide local excision, mastectomy or mastectomy
and reconstruction in terms of delivery of adjuvant chemotherapy. However, we needed to

acknowledge that the timely evidence for any potential delay of adjuvant chemotherapy after
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immediate breast reconstruction, however, was conflicting. Having said this, even if some delay
occurred, it was unlikely to influence the prognosis significantly after mastectomy and
reconstruction.

By the mid 2010’s we had long enough follow-up data on oncoplastic breast conservation
to look at recurrence rates in the Glasgow breast units, which is the ultimate measure of
oncological safety. A series of patients treated exclusively with therapeutic mammoplasty
(n=65) was reviewed who were treated between 2005 and 2010 (Six-year follow-up of patients
treated with oncoplastic reduction mammoplasty: A cohort study. Kabir SA, Stallard S, Weiler-
Mithoff E, Mansell J, Mallon E, Doughty JC, Romics L Jr. International Journal of Surgery.
2016;26:38-42). Majority of patients had relatively advanced cancer with a mean preoperative
tumour size of 2.95 cm on imaging and almost two-thirds of them had stage II - III cancers,
which required large resections with the average weight of the tissue resected being 272g. The
mean preoperative tumour size was 2.95 cm on imaging. 64% of patients had stage II - III
cancers. We found an acceptable incomplete excision rate with 16.1% and completion
mastectomy rate of 10.7%. Needless to say, that this series included patients at the very
beginning of the learning curve and as more experience was gained during the years both
incomplete excision and completion mastectomy rates significantly decreased. We found 2%
local and 6% distant recurrence rates during a median follow-up of 72 months, with breast
cancer-specific survival rate of 96%. Similarly, we found reassuring results when we analysed
our initial series of patients treated exclusively with volume replacement surgery (n=30) using
LICAP, TDAP, LTAP, crescent flap, and matrix rotation techniques (Oncological outcomes
and complications after volume replacement oncoplastic breast conservations - the Glasgow
experience. W Ho, S Stallard, J Doughty, E Mallon, L Romics. Breast Cancer: Basic and
Clinical Research 2016;10:223-228). In this series the mean preoperative tumour size was 25.4
mm, and the rate of incomplete excision was 10%. During a median follow-up time of 48.5
months one regional recurrence was detected but no local recurrence. While these are relatively
small series and much larger series have been published later, it was very important to show at
the start of the oncoplastic conservation era that oncoplastic conservations are safe
oncologically and recurrence and incomplete excision rates are not different from conventional
wide local excision or mastectomy in the Glasgow breast units.

The oncological safety of oncoplastic breast conservation surgery (OBCS) needs to be
put in context of other surgical treatment options and correlate it with the oncological outcomes
after WLE and mastectomy. Previously we demonstrated that the clinicopathological

characteristics of patients we were treating with OBCS in Glasgow are closer to mastectomy
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than WLE. Hence, we compared the OBCS oncological outcomes to mastectomy, and — due to
the similar “nature” of OBCS and WLE being both breast conservation surgery — to simple
wide local excision, too. 980 patients' data were analysed, who were all treated between 2009
and 2012 (OBCS: n = 104; WLE: n = 558; Ms + IR: n = 318) and the results were published in
the Breast (Oncoplastic breast conservation surgery is oncologically safe when compared to
wide local excision and mastectomy. Mansell J, Weiler-Mithoff E, Stallard S, Doughty JC,
Mallon E, Romics L. Breast. 2017 Apr;32:179-185). Tumour size, grade, nodal status, ER, and
PR expression were similar in patients treated with OBCS and Ms + IR, but more adverse
compared with patients treated with WLE (p <0.001). 5-year local recurrence rates were similar
in all three groups (WLE: 3.4 per cent, OBCS: 2 per cent, Ms + IR: 2.6 per cent; log rank =
0.973), while distant recurrence rates were higher after Ms & IR and OBCS (Ms + IR:13.1 per
cent, OBCS:7.5 per cent, WLE:3.3 per cent; log rank: p < 0.001). These results proved on one
hand that OBCS is oncologically safe in terms of providing local control. On the other hand, it
also demonstrated that the distant recurrence rate after OBCS is lower compared to mastectomy
despite the similar clinicopathological and treatment characteristics. In hindsight, this was
likely due to the fact that breast conservation provides better prognosis than mastectomy, which
we were not aware at the time of this study but discuss later in the thesis.

As the oncoplastic techniques became the part of the everyday practice we were keen to
find how far we can increase the indication of breast conservation without risking the
oncological outcomes. Extreme Oncoplastic Breast Conservation Surgery (EOBCS) is offered
in selected patients with multifocal or multicentric breast cancer (MFMC), or with single focus
of at least 5 cm (cT3) radiological tumour size. In the Glasgow breast units, we prospectively
collected a database of 50 patients treated with EOBCS between 2007 and 2018 (Extreme
Oncoplasty: Breast Conservation in Patients with Large, Multifocal, and Multicentric Breast
Cancer. Savioli F, Seth S, Morrow E, Doughty J, Stallard S, Malyon A, Romics L. Breast
Cancer. 2021;13:353-359. Median tumour size was 55mm (50-90) and multifocal / multicentric
disease was identified in 22 (44%) patients. 9 patients (18%) were found to have positive
margins and underwent a second procedure, with 6 (12%) proceeding to mastectomy. Five-year
disease-free survival rate was 91.5%, while cancer-specific survival was 95.7%. Undoubtedly,
large scale studies are required to confirm these preliminary results, although this small study
suggested that in well selected patients EOBCS is a valid option to conserve the breast and

could be considered in patients who are routinely treated with mastectomy otherwise.

196



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

The COVID-19 pandemic brought up unprecedented circumstances. The surgical options
for breast cancer treatment were substantially guarded during lockdown. Most important
changes included the abandonment of neo-adjuvant chemotherapy and immediate breast
reconstruction, and frequent use of neo-adjuvant endocrine treatment to time surgery in suitable
patients. Hence the clinicopathological spectrum of patients undergoing breast cancer surgery
significantly changed compared to the pre-pandemic time, and we evaluated its impact on
oncoplastic breast conservation surgery. A prospective cohort study of patients having breast
cancer surgery was carried out in the West of Scotland region during the first eight weeks of
the hospital lockdown in the UK (188 operations in 179 patients) and outcomes were compared
to the regional cancer registry data of pre-COVID-19 patients of the same units (n = 1415) (A
prospective cohort study of the safety of breast cancer surgery during COVID-19 pandemic in
the West of Scotland. Romics L, Doughty J, Stallard S, Mansell J, Blackhall V, Lannigan A,
Elgammal S, Reid J, McGuigan MC, Savioli F, Tovey S, Murphy D, Reid I, Malyon A,
Mcllhenny J, Wilson C. Breast. 2021 Feb; 55:1-6). We found that tumour size was significantly
larger in patients undergoing surgery during hospital lockdown than before (¢T3-4: 16.8% vs.
7.4%; p <0.001; pT2 - pT4: 45.5% vs. 35.6%; p =0.002). ER negative and HER-2 positive rate
was significantly higher during lockdown (ER negative: 41.3% vs. 17%, p < 0.001; HER-2
positive: 23.4% vs. 14.8%; p = 0.004). Importantly, although breast conservation rate was lower
during lockdown (58.6% vs. 65%; p < 0.001), level II oncoplastic conservation was
significantly higher in order to reduce the relatively high mastectomy rate during lockdown.
(22.8% vs. 5.6%; p < 0.001). This regional data — which showed a four-time rise in the
application of OBCS — suggested that proper application of OBCS techniques can reduce
mastectomy rates effectively — even during a COVID-19 pandemic.

Towards the second half of 2010’s OBCS became the part of routine practice in the UK
breast units. This was mainly due to the decade-long oncoplastic fellowship training network.
which resulted in oncoplastic breast surgical consultants from the very beginning of their career.
Hence, opportunities arose to collect firmer evidence on national level this time on the
oncological safety of OBCS.

We have previously demonstrated that the clinicopathological characteristics of patients
treated with OBCS in Glasgow is similar to mastectomy patients rather than simple wide local
excision. This however is not necessarily the case on the national level and previous
comparative studies showed no significant difference between OBCS and WLE. Hence, we
carried out a population-based prospective audit of the OBCS practice in Scotland. All patients
diagnosed with breast cancer in the whole of Scotland between 01/01/2014 and 31/12/2015
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were prospectively recorded within the National Managed Clinical Networks databases.
Patients treated with OBCS were compared to patients who had standard breast conservation
(SBC), mastectomy and mastectomy with immediate reconstruction (MIR). 8075 patients were
included (OBC:217(2.7%); SBC:5241(64.9%); mastectomy:1907(23.6%); MIR:710(8.8%))
and we published our results in the European Journal of Surgical Oncology (Oncoplastic breast
conservation occupies a niche between standard breast conservation and mastectomy - A
population-based prospective audit in Scotland. Morrow ES, Stallard S, Doughty J, Malyon A,
Barber M, Dixon JM, Romics L. European Journal of Surgical Oncology. 2019;45(10):1806-
1811).

We found that OBCS patients were younger than SBC or mastectomy, but older than MIR
(p < 0.0001). OBC patients were between SBC and mastectomy patients in terms of clinical
and pathological tumour size (all p <0.001), rates of lobular cancers (v. SBC: p =0.015 and v.
mastectomy: p <0.001), high-grade tumours (v. SBC: p =0.030 and v. mastectomy: p = 0.008),
ER negative (v. SBC: p = 0.042) and HER-2 positive (v. SBC: p = 0.003) tumours, and nodal
metastasis (v. mastectomy: p < 0.001). More OBCS patients received (neo)adjuvant chemo-
and hormonal therapy (p < 0.001), adjuvant radiotherapy (p = 0.005), trastuzumab (p < 0.001)
than SBC. More OBCS patients presented through screening (v. mastectomy/MIR: p <0.0001).
Time to surgery from diagnosis was longer for OBC than SBC/mastectomy (p < 0.0001), but
shorter than MIR (p = 0.007). This national audit demonstrated that OBCS occupies its own
niche between SBC, mastectomy and MIR in the surgical treatment of breast cancer in Scotland.
Hence, we suggested that OBCS should be recorded separately in breast cancer registries as a
standalone surgical treatment, which is different from standard conservation (i.e. WLE) or
mastectomy with or without reconstruction. Furthermore, these data suggests that OBCS rate
could be a quality performance indicator in the national registries, similar to immediate breast
reconstruction rate.

Excision margin is a key element in local control in breast conservation surgery. Some
suggested that margins >2 mm after breast-conserving surgery may improve local control in
invasive breast cancer, hence, by allowing large resection volumes, OBCS may achieve better
local control than conventional breast conserving surgery. We investigated this in an
international multicentric retrospective study. Data of consecutively treated 3,177 patients were
included with high-risk breast cancer from 15 centres, all patients were operated between
January 2010 and December 2013. Of these 297 were OBCS. We published our results in a
multi-author paper (over 30 authors): Retrospective Multicenter Analysis Comparing

Conventional with Oncoplastic Breast-Conserving Surgery: Oncological and Surgical
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Outcomes in Women with High-Risk Breast Cancer from the OPBC-01/iTOP2 Study. Annals
of Surgical Oncology. 2022;29(2):1061-1070. We found that WLE patients had significantly
smaller tumours and smaller resection margins compared with OBCS (pT1: 50% vs. 37%, p =
0.002; proportion with margin <1 mm: 17% vs. 6%, p < 0.001), as well as incomplete excision
rate was higher after WLE, too (11% vs. 7%, p = 0.049). However, univariate and multivariable
regression analysis adjusted for tumour biology, tumour size, radiotherapy, and systemic
treatment demonstrated no differences in local, regional, or distant recurrence-free or overall
survival between the two groups. Nevertheless, this large-scale study showed that OBCS
increases the distance from cancer cells to the margin of the specimen and reduces re-excision
rates significantly. Additionally, we showed that applying OBCS larger tumours are resected
with similar local, regional and distant recurrence-free as well as overall survival rates as
standard breast conservation surgery.

As OBCS became the part of routine practice in all breast units, the ultimate evidence of
oncological safety is to measure it in a “real-life” setting, i.e. in all breast units in a defined area
serving the population of a large geographical region or the whole of a country. Evidence
emerging from such studies is superior to single centre large volume units, as the outcomes of
large volume units tend to be superior, hence it is skewed due to their broader experience. It is
important to make sure that everyone who gets treated in a country has good quality of care and
not only those who have the privilege to get access to large volume units. Hence, we carried
out a population-based audit of OBCS practice and outcomes in Scotland using a predefined
database of patients treated with OBCS, which was completed retrospectively in all breast units
in Scotland. 589 patients were included from 11 units. Patients were diagnosed between
September 2005 and March 2017, and we published our results in the European Journal of
Surgical Oncology (A population-based audit of surgical practice and outcomes of oncoplastic
breast conservations in Scotland - An analysis of 589 patients. Romics L, Macaskill EJ,
Fernandez T, Simpson L, Morrow E, Pitsinis V, Tovey S, Barber M, Masannat Y, Stallard S,
Weiler-Mithoff E, Malyon A, Mansell J, Campbell EJ, Doughty J, Dixon JM. European Journal
of Surgical Oncology. 2018;44(7):939-944).

We found that high volume units performed a mean of 19.3 OBCSs per year vs. low
volume units who did 11.1 (p = 0.012). 23 different oncoplastic surgical techniques were used.
High volume units offered a wider range of techniques (8-14) than low volume units (3-6) (p =
0.004). OBCS was carried out as a joint operation involving a breast and a plastic surgeon in
389 patients. Immediate contralateral symmetrisation rate was significantly higher when OBCS

was performed as a joint operation (70.7% vs. not joint operations: 29.8%; p < 0.001). The
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incomplete excision rate was 10.4% and it was significantly higher after surgery for invasive
lobular carcinoma (18.9%; p = 0.0292) but was significantly lower after neoadjuvant
chemotherapy (3%; p = 0.031). 9.2% of patients developed major complications requiring
hospital admission. Overall, the complication rate was significantly lower after neoadjuvant
chemotherapy (p = 0.035). The 5-year local recurrence rate was 2.7%, which was higher after
OBCS for DCIS (8.3%) than invasive ductal cancer (1.6%; p = 0.026). 5-year disease-free
survival was 91.7%, overall survival was 93.8%, and cancer-specific survival was 96.1%. This
study was the first nationwide “real-life” data on the oncological outcomes of OBCS in those
years. As the study demonstrated that measured outcomes of OBCS in a population-based
multi-centre setting can be comparable to the outcomes of large volume single centre series we
felt reassured that the service we provide in OBCS has a good quality on the national level in
Scotland. The findings of this nationwide retrospective study was confirmed prospectively in a
UK nationwide study later, the “TeaM” study, which had similar outcomes strengthening the
relevant evidence further.

A unique subgroup of OBCS is volume replacement oncoplastic surgery as it applied
much less frequently than volume displacement techniques. Various volume replacement
techniques were applied at the start of the OBCS ear including LD mini-flap, thoraco-epigastric
flap or matrix rotation. More recently, chest wall perforator flaps (CWPF) such as lateral
intercostal perforator (LICAP), medial intercostal perforator (MICAP), anterior intercostal
perforator (AICAP), thoraco-dorsal artery perforator (TDAP) and lateral thoracal artery
perforator (LTAP) flaps replaced the previous techniques. However, there was not much
evidence on the oncological safety of these. Hence, we carried out a retrospective cohort study
in the whole of the UK aiming to ascertain immediate (30-days) and medium-term (follow-up
duration) surgical outcomes for CWPF, which, were caried out between March 2011 — March
2021. UK centres known to perform CWPF partial breast reconstructions were invited to
participate in the study if a minimum of 10 cases were performed. Results were published in
the Breast (‘PartBreCon' study. A UK multicentre retrospective cohort study to assess outcomes
following PARTial BREast reCONstruction with chest wall perforator flaps. Agrawal A,
Romics L, Thekkinkattil D, Soliman M, Kaushik M, Barmpounakis P, Mortimer C, Courtney
CA, Goyal A, Garreffa E, Carmichael A, Lane RA, Rutherford C, Kim B, Achuthan R, Pitsinis
V, Goh S, Ray B, Grover K, Vidya R, Murphy J. Breast 2023;71:82-88).

Across 15 centres, 507 patients were included with a median age of 54 years (IQR;48-
62), and median body mass index (BMI, Kg/m?) = 25.4 (IQR; 22.5-29). Median tumour size
was 26mm (IQR; 18-35), and median specimen weight was 62 grams (IQR; 40-92). Flap types
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included LICAP (54.1%, n=273), MICAP/AICAP (19.6%, n=99), combined LICAP-LTAP
(19.8%, n=100) and TDAP (2.2%, n=11). 30-days complication rates were 12%: haematoma
rate was 4.3% (n=22), wound infection rate was also 4.3% (n=22), delayed wound healing
developed in 2.8% (n=14) and overall flap loss rate was 0.6% (n=3; 1 full flap loss), which lead
to readmissions in 2.6% (n=13) and re-operations also in 2.6% (n=13). Growing confidence in
the technique was also evident by a decrease in overall complications from 26.9% in the first 5
years to 15.2% in the later 5 years suggestive of a learning-curve as well as learning-surge in
this technique assisted by shared learning through several hands-on courses and colleague-to-
colleague mentoring. Incomplete excision rate was 17.5% (n=88), which lead to re-excision in
15.7% (n=79) and completion mastectomy in 1.8% (n=9). Of the re-excisions, 7.3% (n=37)
were planned to have the flap reconstruction as two-stage operation, hence had re-excision at
the time of the planned second stage. At a median follow-up period of 23 months (IQR; 11-39),
1.2% of patients (n=6) contralateral symmetrising surgery was carried out, and we observed
local recurrence in 1%, regional/nodal recurrence in 0.6% and distant recurrence in 3.2%. We
concluded that this large multicentre cohort study, which is the world’s largest cohort study on
partial breast reconstruction using chest wall perforator flaps, showed acceptable and relatively
low complication rates and margin re-excision rates. Furthermore, locoregional recurrence rates
at short-term follow up are low and — although its value is limited — CWPFs appear to be a safe
alternative to mastectomy in higher tumour: breast volume ratio and hence facilitating increased
rates of breast conservation. No doubt that further studies are required for long-term oncological
outcomes. As all retrospective studies have their own limitations, we have recently launched
the prospective UK-wide data collection of CWPFs called PartBRECON-Pro.

There has been recent observational evidence to support that breast conserving therapy is
associated with improved survival compared with mastectomy. Recently, a population-based
study reported improved overall survival after breast conservation with radiotherapy over
mastectomy without radiotherapy, which subsequently questioned mastectomy as an equally
valid surgical alternative to breast conservation. Hence, we evaluated the survival following
breast conserving therapy and mastectomy in the West of Scotland population (Survival
following breast conserving therapy vs. mastectomy in the West of Scotland. L. Magill, J.
Campbell, C.R. Wilson, L. Romics, J.C. Doughty, J. Mansell. Abstract published in European
Journal of Surgical Oncology, 2023; 49(5):e221). In this cohort study we used data from a
prospectively collected national database. All patients diagnosed with Stage I-1II invasive breast
cancer who underwent surgery in the West of Scotland population from 2010-2018 were

included. Patients were grouped by locoregional treatment: Breast conserving surgery with
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radiotherapy (BCS + DXT), mastectomy alone (Mx) and mastectomy with radiotherapy (Mx +
DXT). Overall Survival (OS) and Breast cancer specific survival (BCSS) was performed using
the Kaplan-Meier and Cox Regression analysis. Of 12,650 women, 7990 (63.2%) underwent
breast conservation surgery (BCS) + radiotherapy (DXT), 2111 (16.7%) underwent
mastectomy (Mx) and 2549 (20.2%) underwent Mx + DXT. Median follow up was 63 months.
There were a total of 1729 deaths of which 899 (52.0%) were breast cancer related. 5-year OS
and 5-year BCSS were 88.4% (95% CI, 88.1-88.7) and 93.3% (95% CI, 93.1-93.5) respectively.
Following adjustment for co-variates including screen detection OS and BCSS were
significantly worse for both Mx (HR 1.70 (95% CI 1.49-1.94) and HR 1.75 (95% CI 1.42-2.15))
and Mx + DXT (HR 1.33 (95% CI 1.16-1.52) and HR 1.57 (95% CI 1.32-1.86)) compared with
BCS + DXT. We concluded that in this observational cohort study BCS + DXT has improved
survival compared with Mx with or without DXT after adjustment for other proven prognostic
factors. We claim that mastectomy should not be offered to patients as an option who can be
treated with breast conservation surgery as mastectomy would impair prognosis. These findings
are consistent with internationally published data by others based on national breast cancer
databases of other countries.

In the context of the above findings the role of oncoplastic breast conservation surgery is
even more important as it looks that breast conservation itself improves prognosis. Hence,
patients routinely treated with mastectomy will need to be thoroughly assessed and determine
the suitability for oncoplastic breast conservation surgery by an oncoplastic breast surgeon or
jointly by a plastic and general (breast) surgeon. Mastectomy should be offered to patients only
who are not suitable for breast conservation even with complex oncoplastic techniques. The
above data suggests that applying oncoplastic breast conservation instead of mastectomy seems
to improve the prognosis of breast cancer, hence OBCS should be the part of routine practice

in all breast units.
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7. FUTURE OF ONCOPLASTIC SURGERY

Oncoplastic breast surgery is a continuously evolving field. Development is driven by various
factors including increasing patient expectations, dedication of surgical oncologists and
oncoplastic breast surgeons as well as technological innovations. The progress in oncoplastic
surgery aims at even better tumour control locally in parallel with superior aesthetic outcome.
These, in turn, may result in longer survival with improved quality of life.

The following topics illustrate some of the areas we can expect major development in the
near future. The topics were chosen and based on publications the author participated in or
carried out; therefore, this chapter does not aim to provide a comprehensive review of the matter
but rather serves as a taster for the future we envisage. Further, a short closing chapter about
the future would leave the reader with the right impression how rapidly progressing field is

oncoplastic breast surgery.

7.1. Reduction of incomplete excision rate in oncoplastic breast
conservation surgery

Oncoplastic breast surgery has advanced the limits of conventional BCS, and permits excision
of larger tumours, with correction of lumpectomy defects. Presently, the average rate of
reoperations following failed BCS is approximately 18% for invasive disease; higher rates have
been identified for ductal carcinoma in situ (DCIS), resulting in cost inefficiencies, delays to
adjuvant therapy, and inferior cosmesis.

Technology offers exciting solutions to improving precision in BCS and OBCS, by better
identification of the index lesion and/or helping to visualize satellite lesions. Despite its modest
diagnostic accuracy, immediate evaluation of the resection specimen with three-dimensional
(3D) digital specimen radiography is common.’*® Systems offering intraoperative 3D
tomosynthesis (such as MozartVR ; Kubtec Medical Imaging (Connecticut, USA)), with
advantages over two-dimensional planar views, have already been developed, and early studies
have suggested encouraging results. In future, high-dimensional, 3D specimen images will
likely be captured using miniaturized specimen CT imaging or micro-CT and/or portable MRI

scanners.346: 347
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Even more exciting is the potential to obtain functional information regarding cellular
activity that goes beyond morphological imaging. Luminescence imaging (CLI) detects light
emitted from PET agents, making it a promising candidate for functional specimen
assessment. 348

Innovative handheld probes are being developed that can be applied to the edge of the
resected specimen to determine margin status based on differences in tissue bioimpedance, the
electrical impedance of tissue measured in relation to an applied electric field. For example,
Margin ProbeVR (Dilon Technologies = (Virginia, USA)) is a commercially available system
that uses radiofrequency spectroscopy to detect electrical signatures of cancer at the resection
margin. There are emerging data from RCTs to suggest that its use can reduce re-excision rates
by approximately 50% besides a large, randomised trial being underway (NCT02774785).34:
350 Similarly, ClearEdgeTM (LsBioPath (California, USA)), which uses bioimpedance
spectroscopy sensitive to cancer-related changes in dielectric properties, has been evaluated in
a phase II cohort study with demonstrable high diagnostic accuracy for in vivo margin
assessment.>>!

Confocal microscopy provides real-time highly magnified surface-level images allowing
intraoperative non-invasive histopathological examination of the breast margin 32, Commercial
confocal systems such as HistologVR (Samantree) enable wide-field ultrafast imaging with
subcellular resolution of the entire resection surface for immediate review. Optical coherence
tomography (OCT) measures the speed and reflection of infrared light waves to produce high-
resolution non-invasive images of tissue microstructure. Recent clinical feasibility studies of
OCT have reported encouraging diagnostic accuracy (86-96%).3>3

Rapid evaporative ionization mass spectrometry (REIMS) of the diathermy plume has
been shown to accurately (over 90 per cent) and rapidly (about 1.8 s) characterize breast tissue
type based on differences in chemical composition between healthy breast (upregulation of
triglycerides) and breast cancers (upregulation of phospholipids).>>* The diagnostic accuracy of

the REIMS based intelligent knife (iKnife) in vivo is under investigation in a clinical feasibility
trial in the UK (REI-EXCISE trial).
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7.2. Breast conservation surgery in multifocal and muticentric
breast cancer

Multifocal multicentric breast cancer has traditionally been considered a contraindication to
breast conserving surgery because of concerns regarding locoregional control and risk of
disease recurrence. However, the evidence supporting this practice is limited. Increasingly,
many breast surgeons are advocating breast conservation in selected cases. Oncoplastic
techniques are now widely accepted and allow breast conserving surgery for tumours that have
a high tumour to breast size ratio. However, it is important to evaluate the oncological safety of
extending these surgical practices to patients with multifocal multicentric breast cancer.

There has been debate in the literature about the impact of multifocality and
multicentricity on prognosis and outcomes. A recent meta-analysis of 22 studies including
67,557 women reported multifocal disease in 9.5% of patients and showed a trend towards
worse prognosis for multifocal breast cancer (although without statistical significance on many
occasions).*> Multivariate analysis showed significantly worse overall survival (hazard ratio,
HR, 1.65; P =0.02) and a non-significant association with disease-free survival (HR 1.96; P =
0.07). However, there was significant interstudy heterogeneity for both overall and disease-free
survival data and, on excluding the studies with significant heterogeneity, the overall survival
rate was similar (HR 1.07; P = 0.31). Univariate analysis showed poorer disease-free, overall
and disease-specific survival rates and locoregional recurrence over 5 years, but the 10-year
data reached significance only for disease-specific survival and locoregional recurrence. There
was also considerable heterogeneity between the studies, which rendered the conclusions
weak.>5

Another important paper by the BRENDA Study Group retrospectively analysed breast
cancer data from 17 centres comparing multifocal multicentric breast cancer with unifocal
disease. It examined outcomes, mortality and the impact of adhering to treatment guidelines.*>
Of 8935 patients with breast cancer, 15.6% had multifocal breast cancer and a further 5.2% had
multicentric disease. The Nottingham prognostic index for multifocal multicentric breast cancer
was higher than for unifocal disease, implying a worse prognosis with a significantly higher
percentage of node-positive disease, younger patients and higher-grade tumours. However, on
correcting for stage and nodal status, the prognosis did not differ between patient groups who
had surgery and adjuvant treatment adherent to the guidelines. Additionally, the MINDACT
study (Microarray in Node-Negative and 1 to 3 Positive Lymph Node Disease May Avoid
Chemotherapy) looked at 3090 patients at clinically low risk, of whom 238 had multifocal
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disease, and showed that multifocal tumours were more likely to have a higher genomic risk
profile compared with unifocal disease. However, the study failed to show any significant
association between tumour multifocality and disease-free survival.?>’

Does surgery change the prognosis in multifocal multicentric breast cancer, and is
mastectomy really the oncologically safer option? The influential 1999 study, when the team
from the Marie Curie Cancer Centre in Paris reported comparable five-year survival and
recurrence rates for patients with multifocal multicentric breast cancer treated with either breast

338 This was a case—control study with 56 patients in the

conserving surgery or mastectomy.
breast conserving surgery arm matched with 132 in the mastectomy arm. In 2003, Kaplan et al
reported a prospective small cohort of 55 patients with multifocal multicentric breast cancer,
36 of whom had breast conserving surgery and 19 mastectomy, with no significant difference
in the five-year recurrence rate or overall survival.**® In 2009, Gentilini et al followed 476
patients with multifocal multicentric disease treated with breast conserving surgery for a median
of 73 months, reporting a 5-year local recurrence rate of 5.1%.%¢° This study also demonstrated
better cosmetic outcomes and lower recurrence rates for breast conserving surgery compared
with mastectomy.

Larger studies such as the BRENDA study assessed survival outcomes in multifocal (n =
1398) and multicentric (n = 464) breast cancer compared with unifocal disease (n = 7073)
showing no difference in overall and disease-free survival for patients who had breast
conserving surgery and mastectomy. Similar results were reported from the MD Anderson
Cancer Centre in a cohort of 3924 patients, of whom 924 had multifocal and 247 had

multicentric disease.3¢!

Here, the presence of multifocal multicentric disease was associated
with poor prognostic factors such as advanced disease and locoregional spread, which
themselves impact on prognosis and survival. However, multicentricity and multifocality alone
were not independent factors for either breast cancer recurrence or survival. The same group
also looked at locoregional control in a separate paper where breast conserving surgery was
performed on 256 of the 673 patients with multifocal (not multicentric) cancer and concluded
that breast conserving surgery is a safe option with patients with multifocal breast cancer.3?
This is further supported by yet another study of 706 patients receiving neoadjuvant
chemotherapy, where 97 patients with multifocal multicentric breast cancer had no significant
differences in recurrence-free or overall survival when compared with unifocal disease,
regardless of they had breast conserving surgery or a mastectomy. Importantly, there were no

in-breast recurrences in patients with multifocal disease treated with breast conserving

surgery.?” A recent meta-analysis including 17 comparative studies and 7 case series totalling
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3537 women undergoing breast conserving surgery demonstrated a locoregional recurrence rate
of 2-23% following breast conserving surgery in multifocal multicentric breast cancer at a
median follow-up of 59.5 months (range 56-81 months) with equivalent rates to mastectomy
(risk ratio 0.94, 95% confidence interval 0.65-1.36).22!

The ACOSOG Z11102 (Alliance) trial is a single-arm, prospective trial evaluated the
effect of BCT when combined with whole breast radiation therapy on the local recurrence rate
in patients over 40 years of age with multifocal multicentric breast cancer. The study enrolled
270 patients, 204 of which were deemed evaluable, with the primary end point of a 5-year local
recurrence rate for BCT, which was defined as less than 8%.3%? Initial results from the trial were
presented at the 2022 San Antonio Breast Cancer Symposium, which demonstrated that the
estimated 5-year local recurrence rate was 3.1%, which was deemed clinically acceptable.
Importantly, recent data from the same study showed that breast conservation followed by
whole breast radiotherapy plus boost to each tumour bed was feasible in the majority of patients
with multiple ipsilateral breast cancer. Increasing radiation boost volume was associated with
increased incidence of acute dermatitis but was not associated with worse overall cosmesis.!%

With the best evidence currently available indicating that multifocal multicentric breast
cancer has a similar prognosis to unifocal cancers and equipped with over 30 years’ experience
in breast conserving surgery in the management of unifocal cancers, there remains valid
consideration for a conservative approach in multifocal multicentric breast cancer. In particular,
there is no evidence that surgical approach affects prognosis, provided that tumours are
completely excised. Recently, the MINIM survey evaluated the management of MFMCBC in
a large international cohort of experienced breast surgeons. This survey clearly showed that the
international breast surgical community is largely supportive of the use of BCS in multifocal

and, to a lesser extent, multicentric breast cancer.3%*
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7.3. Latest developments in non-autologous reconstructive
surgery

The introduction of biological and synthetic meshes has revolutionized implant-based
reconstructions and allows single-stage direct-to-implant reconstruction. Biological meshes can
be derived from a number of dermal and non-dermal sources, but acellular dermal matrices
(ADMs) are the most commonly used.’®> ADMs may be subdivided into human-derived types
and xenografts of porcine or bovine origin. ADMs have recently become significantly more
user-friendly, including shaped, perforated, and bilateral versions. Their use has become an
attractive but expensive option. Synthetic meshes are mass-synthesized polymers, which may
be multifilament or monofilament. These may be more cost-effective than biological meshes,
but comparative evidence is lacking. The TiLOOP Bra is a permanent titanium-coated
polypropylene mesh, which has been shown to have a major complication rate of 13.4 per
cent.’¢ Polyglactin is an absorbable mesh with a low infection rate (2.7%), but well controlled
studies to evaluate outcomes after use of these meshes have been infrequent to date.>¢’

Traditionally ADMs/meshes have been used for lower-pole coverage in subpectoral
breast reconstruction. They are increasingly being used in prepectoral implant-based procedures
where mesh is used to cover the implant. Prepectoral reconstruction has the advantage of
leaving the pectoralis muscle undisturbed, reducing breast animation and postoperative pain,
although evidence is sparse. There is currently limited high-quality evidence to suggest which
meshes should be recommended for use in implant-based reconstruction or whether prepectoral
or subpectoral techniques offer better outcomes for patients. A number of RCTs comparing
techniques are under way to address these issues. The best available data from the UK
multicentre iBRA (implant breast reconstruction evaluation) study, including over 2000
patients, has suggested no differences in short-term complications in implant reconstruction
with or without mesh, or between prepectoral or subpectoral techniques 3%%. The iBRA study
recently reported short-term outcomes after implant-based reconstruction, where the majority
of patients had either a biological (1133, 54%) or synthetic (243, 12%) mesh. The rate of
implant loss at 3 months was 9 (95% c.i. 8 to 10) per cent, indicating that further work is
required to reduce the complication rate associated with this reconstructive technique.>®

The underlying premise for tissue engineering technology is use of an absorbable
biological matrix that is impregnated with autografted lipocytes from the patient’s abdomen or
other fatty area. This may be used to fill a defect after BCS or whole-breast reconstruction.

Microtubular structures throughout the matrix provide influx of blood and bionutrients to
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potentially increase lipocyte viability compared with that of fat grafting alone, although trials
to date have been confined to animal models. Researchers in Australia are developing
bioabsorbable 3D-printed scaffolds, based on MRI reconstruction of the contralateral breast,
that dissolve over 2—3 years as the fatty breast tissue regenerates. Scientists in the USA are
working with TeVido BioDevices to create 3D bioprinted breast implants for nipple—areola

complex reconstruction and bespoke volumetric replacement of lumpectomy defects.
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Annals of Surgical Oncology. 2015 Dec;22 Suppl 3:S385-90.

Extensive Pneumatosis Intestinalis in association with Coeliac Disease: A Case Report.
S. Dayal, R. Bolton-Jones, S. Stallard, L. Romics Jr.
Journal of Medical Cases 2011; 2(2): 39-43.

Unusual paraneoplastic syndromes of breast carcinoma: a combination of cerebellar
degeneration and Lambert-Eaton Myasthenic Syndrome.

L Romics Jr.; B McNamara; PA Cronin; EM O’Brien; N Relihan, P Redmond.

Irish Journal of Medical Science. 2011 Jun;180(2):569-71.

Intracystic papillary carcinoma in a male as a rare presentation of breast cancer: a case report
and literature review.

L Romics Jr, ME O'Brien, N Relihan, F O’Connell, HP Redmond.

Journal of Medical Case Reports 2009 Jan 13;3:13.

Osteoclast-like giant cell tumour of soft parts arising within the breast: Report of a case.
L. Romics Jr., EA Mallon, R Reid, CM Cordiner, JC Doughty.
Surgery Today. 2009;39(1):48-51.

Modulation of non-alcoholic steatohepatitis by pattern recognition receptors in mice: The
role of Toll-like receptors 2 and 4.

Szabo G, Velayudham A, Romics L Jr., Mandrekar P.

Alcoholism: Clinical and Experimantal Research 2005; 29(11 Suppl):140S-145S.

Massive retroperitoneal ganglioneuroma presenting with small bowel obstruction 18 years
following initial diagnosis.

Cronin EMP, Herlihy D, Romics L Jr., Aftab F, Keohane C, Redmond HP.

Irish Journal of Medical Science 2005; 174(2): 63-66.

Intraabdominal abscess managed successfully via the laparoscopic approach. *
Balint A, Batorfi J, Mate M, Sandor J, Romics L Jr., Ihasz M.
Surgical Endoscopy 2000 14(6); 593-594.

Mechanical small bowel obstruction due to obturator hernia. *
Romics L Jr., Maté M, Szabo K.
Hungarian Journal of Surgery (Magyar Sebészet) 1997 (50); 187-190. Hungarian.
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8.2.6. Collaborator in articles

Bridging pre-surgical endocrine therapy for breast cancer during the COVID-19 pandemic:
outcomes from the B-MaP-C study.

Dave RV, Elsberger B, Taxiarchi VP, Gandhi A, Kirwan CC, Kim B, Camacho EM, Coles
CE, Copson E, Courtney A, Horgan K, Fairbrother P, Holcombe C, Kirkham JJ, Leff DR,
Mclntosh SA, O'Connell R, Pardo R, Potter S, Rattay T, Sharma N, Vidya R, Cutress RI; B-
MaP-C study collaborative.

Breast Cancer Research and Treatment. 2023 Jun;199(2):265-279.

Breast cancer management pathways during the COVID-19 pandemic: outcomes from the
UK 'Alert Level 4' phase of the B-MaP-C study.

Dave RV, Kim B, Courtney A, O'Connell R, Rattay T, Taxiarchi VP, Kirkham JJ, Camacho
EM, Fairbrother P, Sharma N, Cartlidge CWJ, Horgan K, McIntosh SA, Leff DR, Vidya R,
Potter S, Holcombe C, Copson E, Coles CE, Cutress RI, Gandhi A, Kirwan CC; B-MaP-C
study collaborative.

British Journal of Cancer. 2021 May;124(11):1785-1794.

Knowledge gaps in oncoplastic breast surgery.

Weber WP, Morrow M, Boniface J, Pusic A, Montagna G, Kappos EA, Ritter M, Haug M,
Kurzeder C, Saccilotto R, Schulz A, Benson J, Fitzal F, Matrai Z, Shaw J, Peeters MV, Potter
S, Heil J; Oncoplastic Breast Consortium.

Lancet Oncology. 2020 Aug;21(8): e375-e385.

Therapeutic mammaplasty is a safe and effective alternative to mastectomy with or without
immediate breast reconstruction.

Potter S, Trickey A, Rattay T, O'Connell RL, Dave R, Baker E, Whisker L, Skillman J,
Gardiner MD, Macmillan RD, Holcombe C; TeaM and iBRA-2 Steering Groups, the Breast
Reconstruction Research Collaborative, and the Mammary Fold Academic and Research
Collaborative.

British Journal of Surgery. 2020 Jun;107(7):832-844.

Current practice and short-term outcomes of therapeutic mammaplasty in the international
TeaM multicentre prospective cohort study.

O'Connell RL, Baker E, Trickey A, Rattay T, Whisker L, Macmillan RD, Potter S; TeaM
Steering Group; Mammary Fold Academic and Research Collaborative.

British Journal of Surgery. 2018 Dec;105(13):1778-1792.

220



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

10.

11.

REFERENCES

De La Cruz L, Blankenship SA, Chatterjee A, Geha R, Nocera N, Czerniecki BJ, Tchou
J, Fisher CS. Outcomes After Oncoplastic Breast-Conserving Surgery in Breast Cancer
Patients: A Systematic Literature Review. Ann Surg Oncol 2016;23(10): 3247-3258.

Cochrane RA, Valasiadou P, Wilson AR, Al-Ghazal SK, Macmillan RD. Cosmesis and
satisfaction after breast-conserving surgery correlates with the percentage of breast
volume excised. Br J Surg 2003;90(12): 1505-15009.

Haloua MH, Krekel NM, Winters HA, Rietveld DH, Meijer S, Bloemers FW, van den
Tol MP. A systematic review of oncoplastic breast-conserving surgery: current
weaknesses and future prospects. Ann Surg 2013;257(4): 609-620.

Al-Ghazal SK, Blamey RW. Cosmetic assessment of breast-conserving surgery for
primary breast cancer. Breast 1999;8(4): 162-168.

Mclntosh J, O'Donoghue JM. Therapeutic mammaplasty--a systematic review of the
evidence. Eur J Surg Oncol 2012;38(3): 196-202.

Baker E, Kim B, Rattay T, Williams K, Ives C, Remoundos D, Holcombe C, Gardiner M,
Jain A, Sutton R, Achuthan R, Turton P, Fairbrother P, Brock L, Aggarwal S, Basu N,
Murphy J, Trickey A, Macmillan D, Potter S. The TeaM (Therapeutic Mammaplasty)
study: Protocol for a prospective multi-centre cohort study to evaluate the practice and

outcomes of therapeutic mammaplasty. International Journal of Surgery Protocols
2016;1: 3-10.

Tong WM, Baumann DP, Villa MT, Mittendorf EA, Liu J, Robb GL, Kronowitz SJ,
Garvey PB. Obese Women Experience Fewer Complications after Oncoplastic Breast

Repair following Partial Mastectomy Than after Immediate Total Breast Reconstruction.
Plast Reconstr Surg 2016;137(3): 777-791.

Carter SA, Lyons GR, Kuerer HM, Bassett RL, Jr., Oates S, Thompson A, Caudle AS,
Mittendorf EA, Bedrosian I, Lucci A, DeSnyder SM, Babiera G, Yi M, Baumann DP,
Clemens MW, Garvey PB, Hunt KK, Hwang RF. Operative and Oncologic Outcomes in
9861 Patients with Operable Breast Cancer: Single-Institution Analysis of Breast
Conservation with Oncoplastic Reconstruction. Ann Surg Oncol 2016;23(10): 3190-
3198.

Winters ZE, Afzal M, Balta V, Freeman J, Llewellyn-Bennett R, Rayter Z, Cook J,
Greenwood R, King MT. Patient-reported outcomes and their predictors at 2- and 3-year
follow-up after immediate latissimus dorsi breast reconstruction and adjuvant treatment.
BrJ Surg 2016;103(5): 524-536.

Yiannakopoulou EC, Mathelin C. Oncoplastic breast conserving surgery and oncological
outcome: Systematic review. Eur J Surg Oncol 2016;42(5): 625-630.

Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A, Aguilar M, Marubini
E. Twenty-year follow-up of a randomized study comparing breast-conserving surgery
with radical mastectomy for early breast cancer. The New England journal of medicine
2002;347(16): 1227-1232.

221



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M, Fisher ER, Jeong JH,
Wolmark N. Twenty-year follow-up of a randomized trial comparing total mastectomy,
lumpectomy, and lumpectomy plus irradiation for the treatment of invasive breast cancer.
The New England journal of medicine 2002;347(16): 1233-1241.

McCulley SJ, Macmillan RD. Therapeutic mammaplasty--analysis of 50 consecutive
cases. Br J Plast Surg 2005;58(7): 902-907.

Clough KB, Lewis JS, Couturaud B, Fitoussi A, Nos C, Falcou MC. Oncoplastic
techniques allow extensive resections for breast-conserving therapy of breast carcinomas.
Ann Surg 2003;237(1): 26-34.

Nos C, Fitoussi A, Bourgeois D, Fourquet A, Salmon RJ, Clough KB. Conservative
treatment of lower pole breast cancers by bilateral mammoplasty and radiotherapy. Eur J
Surg Oncol 1998;24(6): 508-514.

Rietjens M, Urban CA, Rey PC, Mazzarol G, Maisonneuve P, Garusi C, Intra M,
Yamaguchi S, Kaur N, De Lorenzi F, Matthes AG, Zurrida S, Petit JY. Long-term
oncological results of breast conservative treatment with oncoplastic surgery. Breast
2007;16(4): 387-395.

Giacalone PL, Roger P, Dubon O, El Gareh N, Rihaoui S, Taourel P, Daures JP.
Comparative study of the accuracy of breast resection in oncoplastic surgery and
quadrantectomy in breast cancer. Ann Surg Oncol 2007;14(2): 605-614.

Mazouni C, Naveau A, Kane A, Dunant A, Garbay JR, Leymarie N, Sarfati B, Delaloge
S, Rimareix F. The role of oncoplastic breast surgery in the management of breast cancer
treated with primary chemotherapy. Breast 2013;22(6): 1189-1193.

Veiga DF, Veiga-Filho J, Ribeiro LM, Archangelo-Junior I, Mendes DA, Andrade VO,
Caetano LV, Campos FS, Juliano Y, Ferreira LM. Evaluations of aesthetic outcomes of
oncoplastic surgery by surgeons of different gender and specialty: a prospective
controlled study. Breast 2011;20(5): 407-412.

Thornton BP, Stewart DH, McGrath PC, Pu LL. Breast reduction as an alternative
treatment option for early breast cancer in women with macromastia. Ann Plast Surg
2006;56(1): 26-30.

Stolier A, Allen R, Linares L. Breast conservation therapy with concomitant breast
reduction in large-breasted women. The breast journal 2003;9(4): 269-271.

Mansell J, Weiler-Mithoff E, Martin J, Khan A, Stallard S, Doughty JC, Romics L, Jr.
How to compare the oncological safety of oncoplastic breast conservation surgery - To
wide local excision or mastectomy? Breast 2015;24(4): 497-501.

Mansell J, Weiler-Mithoff E, Stallard S, Doughty JC, Mallon E, Romics L. Oncoplastic
breast conservation surgery is oncologically safe when compared to wide local excision
and mastectomy. Breast 2017;32: 179-185.

van Dongen JA, Voogd AC, Fentiman IS, Legrand C, Sylvester RJ, Tong D, van der
Schueren E, Helle PA, van Zijl K, Bartelink H. Long-term results of a randomized trial
comparing breast-conserving therapy with mastectomy: European Organization for
Research and Treatment of Cancer 10801 trial. J Natl Cancer Inst 2000;92(14): 1143-
1150.

222



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Poggi MM, Danforth DN, Sciuto LC, Smith SL, Steinberg SM, Liewehr DJ, Menard C,
Lippman ME, Lichter AS, Altemus RM. Eighteen-year results in the treatment of early

breast carcinoma with mastectomy versus breast conservation therapy: the National
Cancer Institute Randomized Trial. Cancer 2003;98(4): 697-702.

Fisher B, Bauer M, Margolese R, Poisson R, Pilch Y, Redmond C, Fisher E, Wolmark N,
Deutsch M, Montague E, et al. Five-year results of a randomized clinical trial comparing

total mastectomy and segmental mastectomy with or without radiation in the treatment of
breast cancer. The New England journal of medicine 1985;312(11): 665-673.

Veronesi U, Saccozzi R, Del Vecchio M, Banfi A, Clemente C, De Lena M, Gallus G,
Greco M, Luini A, Marubini E, Muscolino G, Rilke F, Salvadori B, Zecchini A, Zucali
R. Comparing radical mastectomy with quadrantectomy, axillary dissection, and
radiotherapy in patients with small cancers of the breast. The New England journal of
medicine 1981;305(1): 6-11.

Arriagada R, Le MG, Rochard F, Contesso G. Conservative treatment versus mastectomy
in early breast cancer: patterns of failure with 15 years of follow-up data. Institut Gustave-
Roussy Breast Cancer Group. Journal of clinical oncology : official journal of the
American Society of Clinical Oncology 1996;14(5): 1558-1564.

Consensus Statement of Excision Margins.
http://www.associationofbreastsurgery.org.uk/media/64822/margins_statement 2015 fi
nal.pdf.

Morrow M, Van Zee KJ, Solin LJ, Houssami N, Chavez-MacGregor M, Harris JR, Horton
J, Hwang S, Johnson PL, Marinovich ML, Schnitt SJ, Wapnir I, Moran MS. Society of
Surgical Oncology-American Society for Radiation Oncology-American Society of
Clinical Oncology Consensus Guideline on Margins for Breast-Conserving Surgery With

Whole-Breast Irradiation in Ductal Carcinoma In Situ. Journal of clinical oncology :
official journal of the American Society of Clinical Oncology 2016;34(33): 4040-4046.

Jeevan R, Cromwell DA, Trivella M, Lawrence G, Kearins O, Pereira J, Sheppard C,
Caddy CM, van der Meulen JH. Reoperation rates after breast conserving surgery for
breast cancer among women in England: retrospective study of hospital episode statistics.
BMJ (Clinical research ed) 2012;345: ¢4505.

Chakravorty A, Shrestha AK, Sanmugalingam N, Rapisarda F, Roche N, Querci Della
Rovere G, Macneill FA. How safe is oncoplastic breast conservation? Comparative
analysis with standard breast conserving surgery. Eur J Surg Oncol 2012;38(5): 395-398.

Crown A, Wechter DG, Grumley JW. Oncoplastic Breast-Conserving Surgery Reduces
Mastectomy and Postoperative Re-excision Rates. Ann Surg Oncol 2015;22(10): 3363-
3368.

Singletary SE. Surgical margins in patients with early-stage breast cancer treated with
breast conservation therapy. Am J Surg 2002;184(5): 383-393.

Houssami N, Macaskill P, Marinovich ML, Dixon JM, Irwig L, Brennan ME, Solin LJ.
Meta-analysis of the impact of surgical margins on local recurrence in women with early-

stage invasive breast cancer treated with breast-conserving therapy. European journal of
cancer (Oxford, England : 1990) 2010;46(18): 3219-3232.

Kaur N, Petit JY, Rietjens M, Maffini F, Luini A, Gatti G, Rey PC, Urban C, De Lorenzi
F. Comparative study of surgical margins in oncoplastic surgery and quadrantectomy in
breast cancer. Ann Surg Oncol 2005;12(7): 539-545.

223



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Down SK, Jha PK, Burger A, Hussien MI. Oncological advantages of oncoplastic breast-
conserving surgery in treatment of early breast cancer. The breast journal 2013;19(1):
56-63.

Gulcelik MA, Dogan L, Yuksel M, Camlibel M, Ozaslan C, Reis E. Comparison of
outcomes of standard and oncoplastic breast-conserving surgery. Journal of breast cancer
2013;16(2): 193-197.

Tenofsky PL, Dowell P, Topalovski T, Helmer SD. Surgical, oncologic, and cosmetic
differences between oncoplastic and nononcoplastic breast conserving surgery in breast
cancer patients. Am J Surg 2014;207(3): 398-402; discussion 402.

De Lorenzi F, Hubner G, Rotmensz N, Bagnardi V, Loschi P, Maisonneuve P, Venturino
M, Orecchia R, Galimberti V, Veronesi P, Rietjens M. Oncological results of oncoplastic
breast-conserving surgery: Long term follow-up of a large series at a single institution: A
matched-cohort analysis. Eur J Surg Oncol 2016;42(1): 71-77.

Chauhan A, Sharma MM, Kumar K. Evaluation of Surgical Outcomes of Oncoplasty
Breast Surgery in Locally Advanced Breast Cancer and Comparison with Conventional
Breast Conservation Surgery. Indian journal of surgical oncology 2016;7(4): 413-419.

Rutherford CL, Barker S, Romics L. A systematic review of oncoplastic volume
replacement breast surgery: oncological safety and cosmetic outcome. Ann R Coll Surg
Engl 2022;104(1): 5-17.

Fitoussi AD, Berry MG, Fama F, Falcou MC, Curnier A, Couturaud B, Reyal F, Salmon
RJ. Oncoplastic breast surgery for cancer: analysis of 540 consecutive cases [outcomes
article]. Plast Reconstr Surg 2010;125(2): 454-462.

Meretoja TJ, Svarvar C, Jahkola TA. Outcome of oncoplastic breast surgery in 90
prospective patients. Am J Surg 2010;200(2): 224-228.

Munhoz AM, Montag E, Arruda EG, Aldrighi C, Gemperli R, Aldrighi JM, Ferreira MC.
Critical analysis of reduction mammaplasty techniques in combination with conservative

breast surgery for early breast cancer treatment. Plast Reconstr Surg 2006;117(4): 1091-
1103; discussion 1104-1097.

Losken A, Styblo TM, Carlson GW, Jones GE, Amerson BJ. Management algorithm and
outcome evaluation of partial mastectomy defects treated using reduction or mastopexy
techniques. Ann Plast Surg 2007;59(3): 235-242.

Chauhan A, Sharma MM. Evaluation of surgical outcomes following oncoplastic breast

surgery in early breast cancer and comparison with conventional breast conservation
surgery. Medical journal, Armed Forces India 2016;72(1): 12-18.

Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a new
proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg
2004;240(2): 205-213.

Panhofer P, Ferenc V, Schutz M, Gleiss A, Dubsky P, Jakesz R, Gnant M, Fitzal F.
Standardization of morbidity assessment in breast cancer surgery using the Clavien Dindo
Classification. International journal of surgery (London, England) 2014;12(4): 334-339.

O'Connell RL, Baker E, Trickey A, Rattay T, Whisker L, Macmillan RD, Potter S.
Current practice and short-term outcomes of therapeutic mammaplasty in the
international TeaM multicentre prospective cohort study. Br J Surg 2018;105(13): 1778-
1792.

224



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

63.

64.

Potter S, Trickey A, Rattay T, O'Connell RL, Dave R, Baker E, Whisker L, Skillman J,
Gardiner MD, Macmillan RD, Holcombe C. Therapeutic mammaplasty is a safe and

effective alternative to mastectomy with or without immediate breast reconstruction. Br
J Surg 2020;107(7): 832-844.

Savioli F, Edwards J, McMillan D, Stallard S, Doughty J, Romics L. The effect of
postoperative complications on survival and recurrence after surgery for breast cancer: A
systematic review and meta-analysis. Crit Rev Oncol Hematol 2020;155: 103075.

de Boniface J, Szulkin R, Johansson ALV. Major surgical postoperative complications
and survival in breast cancer: Swedish population-based register study in 57 152 women.
Br J Surg 2022;109(10): 977-983.

Savioli F, Morrow ES, Dolan RD, Romics L, Lannigan A, Edwards J, McMillan DC.
Prognostic role of preoperative circulating systemic inflammatory response markers in
primary breast cancer: meta-analysis. Br J Surg 2022;109(12): 1206-1215.

Huang J, Barbera L, Brouwers M, Browman G, Mackillop WJ. Does delay in starting
treatment affect the outcomes of radiotherapy? A systematic review. Journal of clinical
oncology : official journal of the American Society of Clinical Oncology 2003;21(3): 555-
563.

Punglia RS, Saito AM, Neville BA, Earle CC, Weeks JC. Impact of interval from breast
conserving surgery to radiotherapy on local recurrence in older women with breast
cancer: retrospective cohort analysis. BMJ (Clinical research ed) 2010;340: c845.

Hershman DL, Wang X, McBride R, Jacobson JS, Grann VR, Neugut Al. Delay of
adjuvant chemotherapy initiation following breast cancer surgery among elderly women.
Breast Cancer Res Treat 2006;99(3): 313-321.

NICE 2009 CG80. https://www.nice.org.uk/guidance/cg80.

Yoon JJ, Green WR, Kim S, Kearney T, Haffty BG, Eladoumikdachi F, Goyal S.
Oncoplastic breast surgery in the setting of breast-conserving therapy: A systematic
review. Adv Radiat Oncol 2016;1(4): 205-215.

Schaverien MV, Doughty JC, Stallard S. Quality of information reporting in studies of
standard and oncoplastic breast-conserving surgery. Breast 2014;23(2): 104-111.

Kronowitz SJ, Hunt KK, Kuerer HM, Strom EA, Buchholz TA, Ensor JE, Koutz CA,
Robb GL. Practical guidelines for repair of partial mastectomy defects using the breast

reduction technique in patients undergoing breast conservation therapy. Plast Reconstr
Surg 2007;120(7): 1755-1768.

Losken A, Elwood ET, Styblo TM, Bostwick J, 3rd. The role of reduction mammaplasty
in reconstructing partial mastectomy defects. Plast Reconstr Surg 2002;109(3): 968-975;
discussion 976-967.

Song HM, Styblo TM, Carlson GW, Losken A. The use of oncoplastic reduction
techniques to reconstruct partial mastectomy defects in women with ductal carcinoma in
situ. The breast journal 2010;16(2): 141-146.

Spear SL, Pelletiere CV, Wolfe AJ, Tsangaris TN, Pennanen MF. Experience with
reduction mammaplasty combined with breast conservation therapy in the treatment of
breast cancer. Plast Reconstr Surg 2003;111(3): 1102-1109.

225



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Romics L, Jr., Chew BK, Weiler-Mithoff E, Doughty JC, Brown IM, Stallard S, Wilson
CR, Mallon EA, George WD. Ten-year follow-up of skin-sparing mastectomy followed
by immediate breast reconstruction. Br J Surg 2012;99(6): 799-806.

Wilson CR, Brown IM, Weiller-Mithoff E, George WD, Doughty JC. Immediate breast
reconstruction does not lead to a delay in the delivery of adjuvant chemotherapy. Eur J
Surg Oncol 2004;30(6): 624-627.

Zhong T, Hofer SO, McCready DR, Jacks LM, Cook FE, Baxter N. A comparison of
surgical complications between immediate breast reconstruction and mastectomy: the

impact on delivery of chemotherapy--an analysis of 391 procedures. Ann Surg Oncol
2012;19(2): 560-566.

Darby S, McGale P, Correa C, Taylor C, Arriagada R, Clarke M, Cutter D, Davies C,
Ewertz M, Godwin J, Gray R, Pierce L, Whelan T, Wang Y, Peto R. Effect of
radiotherapy after breast-conserving surgery on 10-year recurrence and 15-year breast
cancer death: meta-analysis of individual patient data for 10,801 women in 17 randomised
trials. Lancet 2011;378(9804): 1707-1716.

Lowery AJ, Kell MR, Glynn RW, Kerin MJ, Sweeney KJ. Locoregional recurrence after
breast cancer surgery: a systematic review by receptor phenotype. Breast Cancer Res
Treat 2012;133(3): 831-841.

Cancello G, Maisonneuve P, Rotmensz N, Viale G, Mastropasqua MG, Pruneri G,
Montagna E, Dellapasqua S, lorfida M, Cardillo A, Veronesi P, Luini A, Intra M,
Gentilini O, Scarano E, Goldhirsch A, Colleoni M. Prognosis in women with small
(T1mic,T1a,T1b) node-negative operable breast cancer by immunohistochemically
selected subtypes. Breast Cancer Res Treat 2011;127(3): 713-720.

Mannino M, Yarnold JR. Local relapse rates are falling after breast conserving surgery
and systemic therapy for early breast cancer: can radiotherapy ever be safely withheld?
Radiotherapy and oncology : journal of the European Society for Therapeutic Radiology
and Oncology 2009;90(1): 14-22.

De Lorenzi F, Loschi P, Bagnardi V, Rotmensz N, Hubner G, Mazzarol G, Orecchia R,
Galimberti V, Veronesi P, Colleoni MA, Toesca A, Peradze N, Mario R. Oncoplastic
Breast-Conserving Surgery for Tumors Larger than 2 Centimeters: Is it Oncologically
Safe? A Matched-Cohort Analysis. Ann Surg Oncol 2016.

Chand ND, Browne V, Paramanathan N, Peiris LJ, Laws SA, Rainsbury RM. Patient-
Reported Outcomes Are Better after Oncoplastic Breast Conservation than after

Mastectomy and Autologous Reconstruction. Plastic and reconstructive surgery Global
open 2017;5(7): e1419.

Losken A, Hamdi M. Partial breast reconstruction: current perspectives. Plast Reconstr
Surg 2009;124(3): 722-736.

Romics L, Macaskill EJ, Fernandez T, Simpson L, Morrow E, Pitsinis V, Tovey S, Barber
M, Masannat Y, Stallard S, Weiler-Mithoff E, Malyon A, Mansell J, Campbell EJ,
Doughty J, Dixon JM. A population-based audit of surgical practice and outcomes of
oncoplastic breast conservations in Scotland - An analysis of 589 patients. Eur J Surg
Oncol 2018;44(7): 939-944.

226



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

Vrieling C, Collette L, Fourquet A, Hoogenraad WJ, Horiot JH, Jager JJ, Pierart M,
Poortmans PM, Struikmans H, Maat B, Van Limbergen E, Bartelink H. The influence of
patient, tumor and treatment factors on the cosmetic results after breast-conserving
therapy in the EORTC 'boost vs. no boost' trial. EORTC Radiotherapy and Breast Cancer

Cooperative Groups. Radiotherapy and oncology : journal of the European Society for
Therapeutic Radiology and Oncology 2000;55(3): 219-232.

Veiga DF, Veiga-Filho J, Ribeiro LM, Archangelo I, Jr., Balbino PF, Caetano LV, Novo
NF, Ferreira LM. Quality-of-life and self-esteem outcomes after oncoplastic breast-
conserving surgery. Plast Reconstr Surg 2010;125(3): 811-817.

Pukancsik D, Kelemen P, Ujhelyi M, Kovacs E, Udvarhelyi N, Meszaros N, Kenessey I,
Kovacs T, Kasler M, Matrai Z. Objective decision making between conventional and
oncoplastic breast-conserving surgery or mastectomy: An aesthetic and functional
prospective cohort study. Eur J Surg Oncol 2017;43(2): 303-310.

Chan SW, Cheung PS, Lam SH. Cosmetic outcome and percentage of breast volume
excision in oncoplastic breast conserving surgery. World J Surg 2010;34(7): 1447-1452.

Noguchi M, Yokoi-Noguchi M, Ohno Y, Morioka E, Nakano Y, Kosaka T, Kurita T.
Oncoplastic breast conserving surgery: Volume replacement vs. volume displacement.
Eur J Surg Oncol 2016;42(7): 926-934.

Gray JR, McCormick B, Cox L, Yahalom J. Primary breast irradiation in large-breasted
or heavy women: analysis of cosmetic outcome. International journal of radiation
oncology, biology, physics 1991;21(2): 347-354.

Kelsall JE, McCulley SJ, Brock L, Akerlund MTE, Macmillan RD. Comparing
oncoplastic breast conserving surgery with mastectomy and immediate breast
reconstruction: Case-matched patient reported outcomes. Journal of plastic,
reconstructive & aesthetic surgery : JPRAS 2017;70(10): 1377-1385.

Kim JB, Kim DK, Lee JW, Choi KY, Chung HY, Cho BC, Park HY, Lee JY, Yang JD.
The usefulness of pedicled perforator flap in partial breast reconstruction after breast
conserving surgery in Korean women. Archives of plastic surgery 2018;45(1): 29-36.

Khan LR, Raine CR, Dixon JM. Immediate lipofilling in breast conserving surgery. Eur
J Surg Oncol 2017;43(8): 1402-1408.

Gendy RK, Able JA, Rainsbury RM. Impact of skin-sparing mastectomy with immediate
reconstruction and breast-sparing reconstruction with miniflaps on the outcomes of
oncoplastic breast surgery. Br J Surg 2003;90(4): 433-439.

Almasad JK, Salah B. Breast reconstruction by local flaps after conserving surgery for
breast cancer: an added asset to oncoplastic techniques. The breast journal 2008;14(4):
340-344.

Amin AA, Rifaat M, Farahat A, Hashem T. The role of thoracodorsal artery perforator
flap in oncoplastic breast surgery. Journal of the Egyptian National Cancer Institute
2017;29(2): 83-87.

Kim JB, Eom JR, Lee JW, Lee J, Park HY, Yang JD. Utility of Two Surgical Techniques
Using a Lateral Intercostal Artery Perforator Flap after Breast-Conserving Surgery: A
Single-Center Retrospective Study. Plast Reconstr Surg 2019;143(3): 477e-487e.

227



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

&9.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Park HC, Kim HY, Kim MC, Lee JW, Chung HY, Cho BC, Park HY, Yang JD. Partial
breast reconstruction using various oncoplastic techniques for centrally located breast
cancer. Archives of plastic surgery 2014;41(5): 520-528.

Yang JD, Kim MC, Lee JW, Cho YK, Choi KY, Chung HY, Cho BC, Park HY.
Usefulness of Oncoplastic Volume Replacement Techniques after Breast Conserving
Surgery in Small to Moderate-sized Breasts. Archives of plastic surgery 2012;39(5): 489-
496.

Harman J, Govender S, Simpson J, Benjamin B. A New Method for Partial Breast
Reconstruction: 3-Year New Zealand Experience. Plast Reconstr Surg 2019;143(1): 49-
52.

Hernanz F, Sanchez S, Cerdeira MP, Figuero CR. Long-term results of breast
conservation and immediate volume replacement with myocutaneous latissimus dorsi
flap. World J Surg Oncol 2011;9: 159.

Zaha H, Sunagawa H, Kawakami K, Touyama T, Yonaha T, Ohshiro N. Partial breast
reconstruction for an inferomedial breast carcinoma using an omental flap. World J Surg
2010;34(8): 1782-1787.

Zaha H. Oncoplastic volume replacement technique for the upper inner quadrant using
the omental flap. Gland surgery 2015;4(3): 263-269.

Campbell EJ, Romics L. Oncological safety and cosmetic outcomes in oncoplastic breast
conservation surgery, a review of the best level of evidence literature. Breast cancer
(Dove Medical Press) 2017;9: 521-530.

GRIFT National Subspecialty Report.
https://associationofbreastsurgery.org.uk/media/374565/girft-report-2021.pdf
[28.02.2023. 2023].

Morrow ES, Stallard S, Doughty J, Malyon A, Barber M, Dixon JM, Romics L.
Oncoplastic breast conservation occupies a niche between standard breast conservation

and mastectomy - A population-based prospective audit in Scotland. Eur J Surg Oncol
2019;45(10): 1806-1811.

Audit  Report: Breast Cancer Quality Performance Indicators  2021.
https://www.woscan.scot.nhs.uk/nhs-woscan-regional-documents/ [01.03.2023. 2023].

Vidya R, Leff DR, Green M, MclIntosh SA, St John E, Kirwan CC, Romics L, Cutress
RI, Potter S, Carmichael A, Subramanian A, O'Connell R, Fairbrother P, Fenlon D,

Benson J, Holcombe C. Innovations for the future of breast surgery. Br J Surg
2021;108(8): 908-916.

Cuttino LW, McCall L, Kubicky C, Ballman KV, Le-Petross H, Hunt KK, Haffty B,
Rosenkranz KM, Boughey JC. The Feasibility of Radiation Therapy after Breast-
Conserving Surgery for Multiple Ipsilateral Breast Cancer: An Initial Report from
ACOSOG Z11102 (Alliance) Trial. International journal of radiation oncology, biology,
physics 2022;112(3): 636-642.

Data Definitions for the National Minimum Core Dataset to Support the Introduction of
Breast Quality Performance Indicators.  https://www.isdscotland.org/Health-
Topics/Cancer/Cancer-Audit/ [03.03.2023. 2023].

228



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

102.

103.

104.

105.

106.
107.

108.

109.

110.

I11.

112.

113.

114.

115.

116.

117.

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): 1375-1391.

Raja MA, Straker VF, Rainsbury RM. Extending the role of breast-conserving surgery by
immediate volume replacement. Br J Surg 1997;84(1): 101-105.

Meretoja TJ, Rasia S, von Smitten KA, Asko-Seljavaara SL, Kuokkanen HO, Jahkola
TA. Late results of skin-sparing mastectomy followed by immediate breast
reconstruction. Br J Surg 2007;94(10): 1220-1225.

Kingsmore DB, Hole DJ, Gillis CR, George WD. Inadequate treatment of symptomatic
breast cancer. Br J Surg 2005;92(4): 422-428.

Rainsbury RM. Skin-sparing mastectomy. Br J Surg 2006;93(3): 276-281.

Torresan RZ, dos Santos CC, Okamura H, Alvarenga M. Evaluation of residual glandular
tissue after skin-sparing mastectomies. Ann Surg Oncol 2005;12(12): 1037-1044.

Barton FE, Jr., English JM, Kingsley WB, Fietz M. Glandular excision in total glandular
mastectomy and modified radical mastectomy: a comparison. Plast Reconstr Surg
1991;88(3): 389-392; discussion 393-384.

Simmons RM, Fish SK, Gayle L, La Trenta GS, Swistel A, Christos P, Osborne MP.
Local and distant recurrence rates in skin-sparing mastectomies compared with non-skin-
sparing mastectomies. Ann Surg Oncol 1999;6(7): 676-681.

Carlson GW, Styblo TM, Lyles RH, Bostwick J, Murray DR, Staley CA, Wood WC.
Local recurrence after skin-sparing mastectomy: tumor biology or surgical conservatism?
Ann Surg Oncol 2003;10(2): 108-112.

Medina-Franco H, Vasconez LO, Fix RJ, Heslin MJ, Beenken SW, Bland KI, Urist MM.
Factors associated with local recurrence after skin-sparing mastectomy and immediate
breast reconstruction for invasive breast cancer. Ann Surg 2002;235(6): 814-819.

Langstein HN, Cheng MH, Singletary SE, Robb GL, Hoy E, Smith TL, Kroll SS. Breast
cancer recurrence after immediate reconstruction: patterns and significance. Plast
Reconstr Surg 2003;111(2): 712-720; discussion 721-712.

Clemons M, Hamilton T, Mansi J, Lockwood G, Goss P. Management of recurrent
locoregional breast cancer: oncologist survey. Breast 2003;12(5): 328-337.

Patel RT, Webster DJ, Mansel RE, Hughes LE. Is immediate postmastectomy
reconstruction safe in the long-term? Eur J Surg Oncol 1993;19(4): 372-375.

Malyon AD, Husein M, Weiler-Mithoff EM. How many procedures to make a breast? Br
J Plast Surg 2001;54(3): 227-231.

Mortenson MM, Schneider PD, Khatri VP, Stevenson TR, Whetzel TP, Sommerhaug EJ,
Goodnight JE, Jr., Bold RJ. Immediate breast reconstruction after mastectomy increases

wound complications: however, initiation of adjuvant chemotherapy is not delayed. Arch
Surg 2004;139(9): 988-991.

Kronowitz SJ, Hunt KK, Kuerer HM, Babiera G, McNeese MD, Buchholz TA, Strom
EA, Robb GL. Delayed-immediate breast reconstruction. Plast Reconstr Surg
2004;113(6): 1617-1628.

229



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Downes KJ, Glatt BS, Kanchwala SK, Mick R, Fraker DL, Fox KR, Solin LJ, Bucky LP,
Czerniecki BJ. Skin-sparing mastectomy and immediate reconstruction is an acceptable

treatment option for patients with high-risk breast carcinoma. Cancer 2005;103(5): 906-
913.

Petit JY, Gentilini O, Rotmensz N, Rey P, Rietjens M, Garusi C, Botteri E, De Lorenzi
F, Martella S, Bosco R, Khuthaila DK, Luini A. Oncological results of immediate breast

reconstruction: long term follow-up of a large series at a single institution. Breast Cancer
Res Treat 2008;112(3): 545-549.

Bleicher RJ, Hansen NM, Giuliano AE. Skin-sparing mastectomy. specialty bias and
worldwide lack of consensus. Cancer 2003;98(11): 2316-2321.

Sotheran WJ, Rainsbury RM. Skin-sparing mastectomy in the UK--a review of current
practice. Ann R Coll Surg Engl 2004;86(2): 82-86.

Patani N, Mokbel K. Oncological and aesthetic considerations of skin-sparing
mastectomy. Breast Cancer Res Treat 2008;111(3): 391-403.

Knottenbelt A, Spauwen PH, Wobbes T. The oncological implications of immediate
breast reconstruction. Eur J Surg Oncol 2004;30(8): 829-833.

Murphy RX, Jr., Wahhab S, Rovito PF, Harper G, Kimmel SR, Kleinman LC, Young MJ.
Impact of immediate reconstruction on the local recurrence of breast cancer after
mastectomy. Ann Plast Surg 2003;50(4): 333-338.

Slavin SA, Schnitt SJ, Duda RB, Houlihan MJ, Koufman CN, Morris DJ, Troyan SL,
Goldwyn RM. Skin-sparing mastectomy and immediate reconstruction: oncologic risks
and aesthetic results in patients with early-stage breast cancer. Plast Reconstr Surg
1998;102(1): 49-62.

Kroll SS, Khoo A, Singletary SE, Ames FC, Wang BG, Reece GP, Miller MJ, Evans GR,
Robb GL. Local recurrence risk after skin-sparing and conventional mastectomy: a 6-year
follow-up. Plast Reconstr Surg 1999;104(2): 421-425.

Sandelin K, Wickman M, Billgren AM. Oncological outcome after immediate breast
reconstruction for invasive breast cancer: a long-term study. Breast 2004;13(3): 210-218.

Taylor CW, Horgan K, Dodwell D. Oncological aspects of breast reconstruction. Breast
2005;14(2): 118-130.

Brewster AM, Hortobagyi GN, Broglio KR, Kau SW, Santa-Maria CA, Arun B, Buzdar
AU, Booser DJ, Valero V, Bondy M, Esteva FJ. Residual risk of breast cancer recurrence
5 years after adjuvant therapy. J Natl Cancer Inst 2008;100(16): 1179-1183.

American joint committee on ¢, American cancer s, American College of S. AJCC cancer
staging manual. Springer: New York, 2010.

Freeman BS. Subcutaneous mastectomy for benign breast lesions with immediate or
delayed prosthetic replacement. Plast Reconstr Surg Transplant Bull 1962;30: 676-682.

Toth BA, Lappert P. Modified skin incisions for mastectomy: the need for plastic surgical
input in preoperative planning. Plast Reconstr Surg 1991;87(6): 1048-1053.

Gerber B, Krause A, Dieterich M, Kundt G, Reimer T. The oncological safety of skin
sparing mastectomy with conservation of the nipple-areola complex and autologous
reconstruction: an extended follow-up study. Ann Surg 2009;249(3): 461-468.

230



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

Carlson GW, Grossl N, Lewis MM, Temple JR, Styblo TM. Preservation of the
inframammary fold: what are we leaving behind? Plast Reconstr Surg 1996;98(3): 447-
450.

Beer GM, Varga Z, Budi S, Seifert B, Meyer VE. Incidence of the superficial fascia and
its relevance in skin-sparing mastectomy. Cancer 2002;94(6): 1619-1625.

Newman LA, Kuerer HM, Hunt KK, Kroll SS, Ames FC, Ross MI, Feig BW, Singletary
SE. Presentation, treatment, and outcome of local recurrence afterskin-sparing
mastectomy and immediate breast reconstruction. Ann Surg Oncol 1998;5(7): 620-626.

Fersis N, Hoenig A, Relakis K, Pinis S, Wallwiener D. Skin-sparing mastectomy and
immediate breast reconstruction: incidence of recurrence in patients with invasive breast
cancer. Breast 2004;13(6): 488-493.

Haffty BG, Hauser A, Choi DH, Parisot N, Rimm D, King B, Carter D. Molecular
markers for prognosis after isolated postmastectomy chest wall recurrence. Cancer
2004;100(2): 252-263.

Vaughan A, Dietz JR, Aft R, Gillanders WE, Eberlein TJ, Freer P, Margenthaler JA.
Scientific Presentation Award. Patterns of local breast cancer recurrence after skin-

sparing mastectomy and immediate breast reconstruction. Am J Surg 2007;194(4): 438-
443.

Lanitis S, Tekkis PP, Sgourakis G, Dimopoulos N, Al Mufti R, Hadjiminas DJ.
Comparison of skin-sparing mastectomy versus non-skin-sparing mastectomy for breast
cancer: a meta-analysis of observational studies. Ann Surg 2010;251(4): 632-639.

Spiegel AJ, Butler CE. Recurrence following treatment of ductal carcinoma in situ with
skin-sparing mastectomy and immediate breast reconstruction. Plast Reconstr Surg
2003;111(2): 706-711.

Singletary SE, Kroll SS. Skin-sparing mastectomy with immediate breast reconstruction.
Adv Surg 1996;30: 39-52.

Horiguchi J, Iino JHY, Takei H, Koibuchi Y, Ilijima K, Ikeda F, Ochiai R, Uchida K,
Yoshida M, Yokoe T, Morishita Y. A comparative study of subcutaneous mastectomy
with radical mastectomy. Anticancer Res 2001;21(4B): 2963-2967.

Kroll SS, Schusterman MA, Tadjalli HE, Singletary SE, Ames FC. Risk of recurrence
after treatment of early breast cancer with skin-sparing mastectomy. Ann Surg Oncol
1997;4(3): 193-197.

Omranipour R, Bobin JY, Esouyeh M. Skin Sparing Mastectomy and Immediate Breast
Reconstruction (SSMIR) for early breast cancer: eight years single institution experience.
World J Surg Oncol 2008;6: 43.

Woerdeman LA, Hage JJ, Smeulders MJ, Rutgers EJ, van der Horst CM. Skin-sparing
mastectomy and immediate breast reconstruction by use of implants: an assessment of

risk factors for complications and cancer control in 120 patients. Plast Reconstr Surg
2006;118(2): 321-330; discussion 331-322.

Noone RB, Frazier TG, Noone GC, Blanchet NP, Murphy JB, Rose D. Recurrence of
breast carcinoma following immediate reconstruction: a 13-year review. Plast Reconstr
Surg 1994;93(1): 96-106; discussion 107-108.

231



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Eriksen C, Frisell J, Wickman M, Lidbrink E, Krawiec K, Sandelin K. Immediate
reconstruction with implants in women with invasive breast cancer does not affect
oncological safety in a matched cohort study. Breast Cancer Res Treat 2011;127(2): 439-
446.

Caruso F, Catanuto G, De Meo L, Ferrara M, Gallodoro A, Petrolito E, Trombetta G,
Castiglione G. Outcomes of bilateral mammoplasty for early stage breast cancer. Eur J
Surg Oncol 2008;34(10): 1143-1147.

Clough KB, Thrai T, Oden S, Kaufman G, Massey E, Nos C. Oncoplastic surgery for
breast cancer based on tumour location and a quadrant-per-quadrant atlas. Br J Surg
2012;99(10): 1389-1395.

Chang EI, Peled AW, Foster RD, Lin C, Zeidler KR, Ewing CA, Alvarado M, Hwang
ES, Esserman LJ. Evaluating the feasibility of extended partial mastectomy and

immediate reduction mammoplasty reconstruction as an alternative to mastectomy. Ann
Surg 2012;255(6): 1151-1157.

Kahn J, Barrett S, Forte C, Stallard S, Weiler-Mithoff E, Doughty JC, Romics L, Jr.
Oncoplastic breast conservation does not lead to a delay in the commencement of
adjuvant chemotherapy in breast cancer patients. Eur J Surg Oncol 2013;39(8): 887-891.

Matrai Z, Gulyas G, Kovacs E, Sandor Z, Polgar C, Bartal A, Kasler M. [Oncoplastic
versus conventional breast conserving surgery. A comparison of clinicopathological
findings, cosmetic results and quality of life of 60 cases]. Magyar onkologia 2014;58(2):
116-127.

Bamford R, Sutton R, McIntosh J. Therapeutic mammoplasty allows for clear surgical
margins in large and multifocal tumours without delaying adjuvant therapy. Breast 2015.

Semprini G, Cattin F, Vaienti L, Brizzolari M, Cedolini C, Parodi PC. Oncoplastic
surgery and cancer relapses: cosmetic and oncological results in 489 patients. Breast
2013;22(5): 946-951.

Macmillan RD, Purushotham AD, Mallon E, Love JG, George WD. Tumour bed
positivity predicts outcome after breast-conserving surgery. Br J Surg 1997;84(11): 1559-
1562.

Gulcelik MA, Dogan L, Camlibel M, Karaman N, Kuru B, Alagol H, Ozaslan C. Early
complications of a reduction mammoplasty technique in the treatment of macromastia
with or without breast cancer. Clinical breast cancer 2011;11(6): 395-399.

Peled AW, Sbitany H, Foster RD, Esserman LJ. Oncoplastic mammoplasty as a strategy
for reducing reconstructive complications associated with postmastectomy radiation
therapy. The breast journal 2014;20(3): 302-307.

Imahiyerobo TA, Pharmer LA, Swistel AJ, Talmor M. A Comparative Retrospective
Analysis of Complications After Oncoplastic Breast Reduction and Breast Reduction for
Benign Macromastia: Are These Procedures Equally Safe? Ann Plast Surg 2014.

Blichert-Toft M, Rose C, Andersen JA, Overgaard M, Axelsson CK, Andersen KW,
Mouridsen HT. Danish randomized trial comparing breast conservation therapy with

mastectomy: six years of life-table analysis. Danish Breast Cancer Cooperative Group.
Journal of the National Cancer Institute Monographs 1992(11): 19-25.

232



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

Effects of radiotherapy and surgery in early breast cancer. An overview of the randomized
trials. Early Breast Cancer Trialists' Collaborative Group. The New England journal of
medicine 1995;333(22): 1444-1455.

Hamdi M. Oncoplastic and reconstructive surgery of the breast. Breast 2013;22 Suppl 2:
S100-105.

Losken A, Schaefer TG, Newell M, Styblo TM. The impact of partial breast
reconstruction using reduction techniques on postoperative cancer surveillance. Plast
Reconstr Surg 2009;124(1): 9-17.

Macmillan RD, James R, Gale KL, McCulley SJ. Therapeutic mammaplasty. Journal of
surgical oncology 2014;110(1): 90-95.

Monticciolo DL, Ross D, Bostwick J, 3rd, Eaves F, Styblo T. Autologous breast
reconstruction with endoscopic latissimus dorsi musculosubcutaneous flaps in patients

choosing breast-conserving therapy: mammographic appearance. AJR American journal
of roentgenology 1996;167(2): 385-389.

Tan VK, Cornford EJ, McCulley SJ, Macmillan RD. Qualitative mammographic findings
and outcomes of surveillance mammography after partial breast reconstruction with an
autologous flap. Journal of surgical oncology 2015;111(4): 377-381.

Mansell J, Weiler-Mithoff E, Martin J, Khan A, Stallard S, Doughty JC, Romics L, Jr.
How to compare the oncological safety of oncoplastic breast conservation surgery - To
wide local excision or mastectomy? Breast 2015.

Khan J, Barrett S, Forte C, Stallard S, Weiler-Mithoff E, Doughty JC, Romics L, Jr.
Oncoplastic breast conservation does not lead to a delay in the commencement of
adjuvant chemotherapy in breast cancer patients. Eur J Surg Oncol 2013;39(8): 887-891.

D'Orsi CJ, Sickles EA, Mendelson EB, Morris EA. ACR BI-RADS Atlas, Beast Imaging
and Reporting Data System.: Reston, VA, 2013.

Margolis NE, Morley C, Lotfi P, Shaylor SD, Palestrant S, Moy L, Melsaether AN.
Update on imaging of the postsurgical breast. Radiographics : a review publication of the
Radiological Society of North America, Inc 2014;34(3): 642-660.

Berg WA, Sechtin AG, Marques H, Zhang Z. Cystic breast masses and the ACRIN 6666
experience. Radiologic clinics of North America 2010;48(5): 931-987.

Rubin JP, Coon D, Zuley M, Toy J, Asano Y, Kurita M, Aoi N, Harii K, Yoshimura K.
Mammographic changes after fat transfer to the breast compared with changes after breast
reduction: a blinded study. Plast Reconstr Surg 2012;129(5): 1029-1038.

Gale K, Cornford E, Macmillan RD. Imaging post therapeutic mammaplasty. Eur J Surg
Oncol 2014;40(5): 603.

Chang E, Johnson N, Webber B, Booth J, Rahhal D, Gannett D, Johnson W, Franzini D,
Zegzula H. Bilateral reduction mammoplasty in combination with lumpectomy for
treatment of breast cancer in patients with macromastia. Am J Surg 2004;187(5): 647-
650; discussion 650-641.

Eaton BR, Losken A, Okwan-Duodu D, Schuster DM, Switchenko JM, Mister D, Godette
K, Torres MA. Local recurrence patterns in breast cancer patients treated with oncoplastic
reduction mammaplasty and radiotherapy. Ann Surg Oncol 2014;21(1): 93-99.

233



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

Rezai M, Knispel S, Kellersmann S, Lax H, Kimmig R, Kern P. Systematization of
Oncoplastic Surgery: Selection of Surgical Techniques and Patient-Reported Outcome in
a Cohort of 1,035 Patients. Ann Surg Oncol 2015.

Ren ZJ, Li XJ, Xu XY, Xia L, Tang JH. Oncoplastic breast conserving surgery with
nipple-areolar preservation for centrally located breast cancer: a retrospective cohort
study. Asian Pacific journal of cancer prevention : APJCP 2014;15(12): 4847-4849.

Bogusevicius A, Cepuliene D, Sepetauskiene E. The integrated evaluation of the results
of oncoplastic surgery for locally advanced breast cancer. The breast journal 2014;20(1):
53-60.

American Joint Committee on Cancer ACoS. 4JCC Cancer Staging Manual. Springer:
New York, 2010.

Vandenbroucke JP, von Elm E, Altman DG, Gotzsche PC, Mulrow CD, Pocock SJ, Poole
C, Schlesselman JJ, Egger M. Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE): explanation and elaboration. International journal of surgery
(London, England) 2014;12(12): 1500-1524.

Losken A, Dugal CS, Styblo TM, Carlson GW. A Meta-Analysis Comparing Breast
Conservation Therapy Alone to the Oncoplastic Technique. Ann Plast Surg 2013.

Pezner RD, Tan MC, Clancy SL, Chen YJ, Joseph T, Vora NL. Radiation therapy for
breast cancer patients who undergo oncoplastic surgery: localization of the tumor bed for
the local boost. American journal of clinical oncology 2013;36(6): 535-539.

De Lorenzi F, Hubner G, Rotmensz N, Bagnardi V, Loschi P, Maisonneuve P, Venturino
M, Orecchia R, Galimberti V, Veronesi P, Rietjens M. Oncological results of oncoplastic
breast-conserving surgery: Long term follow-up of a large series at a single institution: A
matched-cohort analysis. Eur J Surg Oncol 2015.

Malik HZ, George WD, Mallon EA, Harnett AN, Macmillan RD, Purushotham AD.
Margin assessment by cavity shaving after breast-conserving surgery: analysis and
follow-up of 543 patients. Eur J Surg Oncol 1999;25(5): 464-469.

Naguib SF. Expanding the role of breast conservation surgery by immediate volume
replacement with the latissimus dorsi flap. Journal of the Egyptian National Cancer
Institute 2006;18(3): 216-226.

Kat CC, Darcy CM, O'Donoghue JM, Taylor AR, Regan PJ. The use of the latissimus
dorsi musculocutaneous flap for immediate correction of the deformity resulting from
breast conservation surgery. Br J Plast Surg 1999;52(2): 99-103.

Dixon JM, Venizelos B, Chan P. Latissimus dorsi mini-flap: a technique for extending
breast conservation. Breast 2002;11(1): 58-65.

Rusby JE, Paramanathan N, Laws SA, Rainsbury RM. Immediate latissimus dorsi
miniflap volume replacement for partial mastectomy: use of intra-operative frozen
sections to confirm negative margins. Am J Surg 2008;196(4): 512-518.

Nano MT, Gill PG, Kollias J, Bochner MA. Breast volume replacement using the
latissimus dorsi miniflap. ANZ J Surg 2004;74(3): 98-104.

Hamdi M, Van Landuyt K, Monstrey S, Blondeel P. Pedicled Perforator Flaps in Breast
Reconstruction: A New Concept. Br J Plast Surg 2004;57(6): 531-539.

234



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

Hamdi M, Van Landuyt K, de Frene B, Roche N, Blondeel P, Monstrey S. The versatility
of the inter-costal artery perforator (ICAP) flaps. Journal of plastic, reconstructive &
aesthetic surgery : JPRAS 2006;59(6): 644-652.

Munhoz AM, Montag E, Arruda E, Brasil JA, Aldrighi JM, Gemperli R, Filassi JR,
Ferreira MC. Immediate conservative breast surgery reconstruction with perforator flaps:

new challenges in the era of partial mastectomy reconstruction? Breast 2011;20(3): 233-
240.

Wong C, Maia M, Saint-Cyr M. Lateral intercostal artery perforator flap in combination
with thoracoabdominal advancement flap for correction of contour deformities following
autologous breast reconstruction. Plast Reconstr Surg 2011;127(6): 156e-158e.

Cronin TD, Upton J, McDonough JM. Reconstruction of the breast after mastectomy.
Plast Reconstr Surg 1977;59(1): 1-14.

Dakin RL, Jobe RP. Toward a more natural breast: the interpolated thoracoepigastric
pedicle in breast reconstruction. Plast Reconstr Surg 1991;88(3): 510-513.

Yang JD, Lee JW, Cho YK, Kim WW, Hwang SO, Jung JH, Park HY. Surgical
techniques for personalized oncoplastic surgery in breast cancer patients with small- to

moderate-sized breasts (part 1): volume displacement. Journal of breast cancer
2012;15(1): 1-6.

Berry MG, Fitoussi AD, Curnier A, Couturaud B, Salmon RJ. Oncoplastic breast surgery:
a review and systematic approach. Journal of plastic, reconstructive & aesthetic surgery
s JPRAS 2010;63(8): 1233-1243.

Kabir SA, Stallard S, Weiler-Mithoff E, Mansell J, Mallon E, Doughty JC, Romics L, Jr.
Six-year follow-up of patients treated with oncoplastic reduction mammoplasty: A cohort
study. International journal of surgery (London, England) 2016;26: 38-42.

Kaufmann M, Morrow M, von Minckwitz G, Harris JR, Biedenkopf Expert Panel M.
Locoregional treatment of primary breast cancer: consensus recommendations from an
International Expert Panel. Cancer 2010;116(5): 1184-1191.

Meric F, Mirza NQ, Vlastos G, Buchholz TA, Kuerer HM, Babiera GV, Singletary SE,
Ross MI, Ames FC, Feig BW, Krishnamurthy S, Perkins GH, McNeese MD, Strom EA,
Valero V, Hunt KK. Positive surgical margins and ipsilateral breast tumor recurrence

predict disease-specific survival after breast-conserving therapy. Cancer 2003;97(4):
926-933.

Asgeirsson KS, Rasheed T, McCulley SJ, Macmillan RD. Oncological and cosmetic
outcomes of oncoplastic breast conserving surgery. Eur J Surg Oncol 2005;31(8): 817-
823.

Lee J, Jung JH, Kim WW, Hwang SO, Kang JG, Baek J, Yang JD, Lee JW, Park HY.
Oncologic outcomes of volume replacement technique after partial mastectomy for breast
cancer: a single center analysis. Surgical oncology 2015;24(1): 35-40.

Losken A, Schaefer TG, Carlson GW, Jones GE, Styblo TM, Bostwick J, 3rd. Immediate
endoscopic latissimus dorsi flap: risk or benefit in reconstructing partial mastectomy
defects. Ann Plast Surg 2004;53(1): 1-5.

Kirova YM, Servois V, Reyal F, Peurien D, Fourquet A, Fournier-Bidoz N. Use of
deformable image fusion to allow better definition of tumor bed boost volume after
oncoplastic breast surgery. Surgical oncology 2011;20(2): e123-125.

235



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

Pezner RD, Tan MC, Clancy SL, Chen Y], Joseph T, Vora NL. Radiation Therapy for
Breast Cancer Patients Who Undergo Oncoplastic Surgery: Localization of the Tumor
Bed for the Local Boost. American journal of clinical oncology 2012.

Pezner RD. The oncoplastic breast surgery challenge to the local radiation boost.
International journal of radiation oncology, biology, physics 2011;79(4): 963-964.

Lima DE, Veiga Filho J, Ribeiro LM, Morais TB, Rocha LR, Juliano Y, Veiga DF,
Ferreira LM. Oncoplastic approach in the conservative treatment of breast cancer:

analysis of costs. Acta cirurgica brasileira / Sociedade Brasileira para Desenvolvimento
Pesquisa em Cirurgia 2012;27(5): 311-314.

Mulliez T, Veldeman L, van Greveling A, Speleers B, Sadeghi S, Berwouts D, Decoster
F, Vercauteren T, De Gersem W, Van den Broecke R, De Neve W. Hypofractionated
whole breast irradiation for patients with large breasts: a randomized trial comparing

prone and supine positions. Radiotherapy and oncology : journal of the European Society
for Therapeutic Radiology and Oncology 2013;108(2): 203-208.

Newman LA, Kuerer HM, McNeese MD, Hunt KK, Gurtner GC, Vlastos GS, Robb G,
Singletary SE. Reduction mammoplasty improves breast conservation therapy in patients
with macromastia. Am J Surg 2001;181(3): 215-220.

Fischer JP, Fox JP, Nelson JA, Kovach SJ, Serletti JM. A Longitudinal Assessment of
Outcomes and Healthcare Resource Utilization After Immediate Breast Reconstruction-

Comparing Implant- and Autologous-based Breast Reconstruction. Ann Surg
2015;262(4): 692-699.

Silverstein MJ, Savalia N, Khan S, Ryan J. Extreme Oncoplasty: Breast Conservation for
Patients Who Need Mastectomy. Breast J 2015;21(1): 52-59.

Veronesi U, Banfi A, Salvadori B, Luini A, Saccozzi R, Zucali R, Marubini E, Delvecchio
M, Boracchi P, Marchini S, Merson M, Sacchini V, Riboldi G, Santoro G. Breast
Conservation Is the Treatment of Choice in Small Breast-Cancer - Long-Term Results of
a Randomized Trial. Eur J Cancer 1990;26(6): 668-670.

Weber WP, Soysal SD, El-Tamer M, Sacchini V, Knauer M, Tausch C, Hauser N,
Gunthert A, Harder Y, Kappos EA, Schwab F, Fitzal F, Dubsky P, Bjelic-Radisic V,
Reitsamer R, Koller R, Heil J, Hahn M, Blohmer JU, Hoffmann J, Solbach C, Heitmann
C, Gerber B, Haug M, Kurzeder C. First international consensus conference on

standardization of oncoplastic breast conserving surgery. Breast Cancer Res Treat
2017;165(1): 139-149.

Masannat Y, Agrawal A, Maraqa L, Fuller M, Down SK, Tang SSK, Pang D, Kontos M,
Romics L, Heys SD. Multifocal and multicentric breast cancer, is it time to think again?
The Annals of The Royal College of Surgeons of England 2019: 1-5.

Sardanelli F, Giuseppetti GM, Panizza P, Bazzocchi M, Fausto A, Simonetti G, Lattanzio
V, Del Maschio A, Multi ITfBMi. Sensitivity of MRI versus mammography for detecting
foci of multifocal, multicentric breast cancer in fatty and dense breasts using the whole-
breast pathologic examination as a gold standard. Am J Roentgenol 2004;183(4): 1149-
1157.

Coombs, Boyages. Multifocal and multicentric breast cancer: Does each focus matter?
(vol 23, pg 7497, 2005). J Clin Oncol 2006;24(10): 1648-1648.

236



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

Wilkinson LS, Given-Wilson R, Hall T, Potts H, Sharma AK, Smith E. Increasing the
diagnosis of multifocal primary breast cancer by the use of bilateral whole-breast
ultrasound. Clin Radiol 2005;60(5): 573-578.

Winters Z, Roberts N, McCartan N, Potyka I, Brunt M, Maxwell A, Greenwood R,
Ingram J, Kandiyali R, Schmid P, Williams N. 16. Can patients with multiple breast
cancers in the same breast avoid mastectomy by having multiple lumpectomies to achieve
equivalent rates of local breast cancer recurrence? A randomized controlled feasibility
trial called MIAMI UK (NCT03514654). European Journal of Surgical Oncology
2019;45(5): 881.

Rosenkranz KM, Ballman K, McCall L, Kubicky C, Cuttino L, Le-Petross H, Hunt KK,
Giuliano A, Van Zee KJ, Haffty B, Boughey JC. The Feasibility of Breast-Conserving
Surgery for Multiple Ipsilateral Breast Cancer: An Initial Report from ACOSOG Z11102
(Alliance) Trial. Ann Surg Oncol 2018;25(10): 2858-2866.

De Lorenzi F, Loschi P, Bagnardi V, Rotmensz N, Hubner G, Mazzarol G, Orecchia R,
Galimberti V, Veronesi P, Colleoni MA, Toesca A, Peradze N, Mario R. Oncoplastic
Breast-Conserving Surgery for Tumors Larger than 2 Centimeters: Is it Oncologically
Safe? A Matched-Cohort Analysis (vol 23, pg 1852, 2016). Ann Surg Oncol 2016;23:
S1056-S1056.

Winters ZE, Horsnell J, Elvers KT, Maxwell AJ, Jones LJ, Shaaban AM, Schmid P,
Williams NR, Beswick A, Greenwood R, Ingram JC, Saunders C, Vaidya JS, Esserman
L, Jatoi I, Brunt AM. Systematic review of the impact of breast-conserving surgery on
cancer outcomes of multiple ipsilateral breast cancers. BJS Open 2018;2(4): 162-174.

Nebril BA, Novoa AG, Polidorio N, Garea CC, Alejandro AB, Oses JM. Extreme
oncoplasty: The last opportunity for breast conservation-Analysis of its impact on
survival and quality of life. Breast J 2019;25(3): 535-536.

Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A, Aguilar M, Marubini
E. Twenty-year follow-up of a randomized study comparing breast-conserving surgery
with radical mastectomy for early breast cancer. New Engl J Med 2002;347(16): 1227-
1232.

Khan S, Epstein M, Savalia N, Silverstein M. Extreme oncoplasty: Breast conservation
for patients who traditionally require mastectomy. Ann Surg Oncol 2018;25: 361-362.

Khan S, Ryan J, Savalia N, Silverstein JM. Extreme Oncoplasty: Breast Conservation for
Patients Who Need Mastectomy. Ann Surg Oncol 2015;22: 67-68.

Koppiker CB, Ul Noor A, Dixit S, Busheri L, Sharan G, Dhar U, Allampati HK, Nare S.
Extreme Oncoplastic Surgery for Multifocal/Multicentric and Locally Advanced Breast
Cancer. Int J Breast Cancer 2019.

Association of Breast Surgery at B, Association of Breast Surgery at B, Training Interface
Group in Breast S, Baildam A, Bishop H, Boland G, Dalglish M, Davies L, Fatah F,
Gooch H, Harcourt D, Martin L, Rainsbury D, Rayter Z, Sheppard C, Smith J, Weiler-
Mithoff E, Winstanley J, Church J. Oncoplastic breast surgery--a guide to good practice.
Eur J Surg Oncol 2007;33 Suppl 1: S1-23.

Munhoz AM, Montag E, Gemperli R. Oncoplastic breast surgery: indications, techniques
and perspectives. Gland Surg 2013;2(3): 143-157.

Crown A, Laskin R, Rocha FG, Grumley J. Extreme oncoplasty: Expanding indications
for breast conservation. Am J Surg 2019;217(5): 851-856.

237



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

Romics L, Macaskill EJ, Fernandez T, Simpson L, Morrow E, Pitsinis V, Tovey S, Barber
M, Masannat Y, Stallard S, Weiler-Mithoff E, Malyon A, Mansell J, Campbell EJ,
Doughty J, Dixon JM. A population-based audit of surgical practice and outcomes of
oncoplastic breast conservations in Scotland - An analysis of 589 patients. Ejso-Eur J
Surg Onc 2018;44(7): 939-944.

Pearce BCS, Fiddes RN, Paramanathan N, Chand N, Laws SAM, Rainsbury RM.
Extreme oncoplastic conservation is a safe new alternative to mastectomy. Eur J Surg
Oncol 2019.

Silverstein MJ. Radical Mastectomy to Radical Conservation (Extreme Oncoplasty): A
Revolutionary Change. J Am Coll Surgeons 2016;222(1): 1-9.

Morrow ES, Stallard S, Doughty J, Malyon A, Barber M, Dixon JM, Romics L.
Oncoplastic breast conservation occupies a niche between standard breast conservation

and mastectomy - A population-based prospective audit in Scotland. Ejso-Eur J Surg Onc
2019;45(10): 1806-1811.

Bamford R, Sutton R, McIntosh J. Therapeutic mammoplasty allows for clear surgical
margins in large and multifocal tumours without delaying adjuvant therapy. Breast
2015;24(2): 171-174.

Tasoulis MK, Roche N, MacNeill F. Rationalizing breast cancer surgery during the
COVID-19 pandemic. Eur J Surg Oncol 2020;46(6): 1192-1193.

COVID-19 resources. https://associationofbreastsurgery.org.uk/for-members/covid-19-
resources/ [12 June 2020.

Curigliano G, Cardoso MJ, Poortmans P, Gentilini O, Pravettoni G, Mazzocco K,
Houssami N, Pagani O, Senkus E, Cardoso F. Recommendations for triage, prioritization
and treatment of breast cancer patients during the COVID-19 pandemic. Breast 2020;52:
8-16.

Recommendations for Prioritization, Treatment and Triage of Breast Cancer Patients
During the COVID-19 Pandemic: Executive Summary.
https://www.breastsurgeons.org/docs/news/The COVID-

19 Pandemic_ Breast Cancer Consortium Recommendations EXECUTIVE SUMMA
RY.pdf?01.

Gasparri ML, Gentilini OD, Lueftner D, Kuehn T, Kaidar-Person O, Poortmans P.
Changes in breast cancer management during the Corona Virus Disease 19 pandemic: An

international survey of the European Breast Cancer Research Association of Surgical
Trialists (EUBREAST). Breast 2020;52: 110-115.

Nepogodiev D, Glasbey J, Li E, Omar O, Simoes J, Abbott T, Alser O, Arnaud A,
Bankhead-Kendall B, Breen K, Cunha M, Davidson G, Di Saverio S, Gallo G, Griffiths
E, Gujjuri R, Hutchinson P, Kaafarani H, Lederhuber H, Loffler M, Mashbari H, Minaya-
Bravo A, Morton D, Moszkowicz D, Pata F, Tsoulfas G, Venn M, A. B. Mortality and
pulmonary complications in patients undergoing surgery with perioperative SARS-CoV-
2 infection: an international cohort study. Lancet 2020.

238



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

Kuderer NM, Choueiri TK, Shah DP, Shyr Y, Rubinstein SM, Rivera DR, Shete S, Hsu
CY, Desai A, de Lima Lopes G, Jr., Grivas P, Painter CA, Peters S, Thompson MA,
Bakouny Z, Batist G, Bekaii-Saab T, Bilen MA, Bouganim N, Larroya MB, Castellano
D, Del Prete SA, Doroshow DB, Egan PC, Elkrief A, Farmakiotis D, Flora D, Galsky
MD, Glover MJ, Griffiths EA, Gulati AP, Gupta S, Hafez N, Halfdanarson TR, Hawley
JE, Hsu E, Kasi A, Khaki AR, Lemmon CA, Lewis C, Logan B, Masters T, McKay RR,
Mesa RA, Morgans AK, Mulcahy MF, Panagiotou OA, Peddi P, Pennell NA, Reynolds
K, Rosen LR, Rosovsky R, Salazar M, Schmidt A, Shah SA, Shaya JA, Steinharter J,
Stockerl-Goldstein KE, Subbiah S, Vinh DC, Wehbe FH, Weissmann LB, Wu JT, Wulff-
Burchfield E, Xie Z, Yeh A, Yu PP, Zhou AY, Zubiri L, Mishra S, Lyman GH, Rini BI,
Warner JL, Covid, Cancer C. Clinical impact of COVID-19 on patients with cancer
(CCC19): a cohort study. Lancet 2020.

Lee LYW, Cazier JB, Starkey T, Turnbull CD, Team UKCCMP, Kerr R, Middleton G.
COVID-19 mortality in patients with cancer on chemotherapy or other anticancer
treatments: a prospective cohort study. Lancet 2020.

Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, Zhan LY, Jia Y, Zhang L, Liu D, Xia ZY,
Xia Z. Clinical characteristics and outcomes of patients undergoing surgeries during the
incubation period of COVID-19 infection. EClinicalMedicine 2020;21: 100331.

Vuagnat P, Frelaut M, Ramtohul T, Basse C, Diakite S, Noret A, Bellesoeur A, Servois
V, Hequet D, Laas E, Kirova Y, Cabel L, Pierga JY, Bozec L, Paoletti X, Cottu P, Bidard
FC. COVID-19 in breast cancer patients: a cohort at the Institut Curie hospitals in the
Paris area. Breast cancer research : BCR 2020;22(1): 55.

Yang K, Sheng Y, Huang C, Jin Y, Xiong N, Jiang K, Lu H, Liu J, Yang J, Dong Y, Pan
D, Shu C, Li J, Wei J, Huang Y, Peng L, Wu M, Zhang R, Wu B, Li Y, Cai L, Li G,
Zhang T, Wu G. Clinical characteristics, outcomes, and risk factors for mortality in
patients with cancer and COVID-19 in Hubei, China: a multicentre, retrospective, cohort
study. The lancet oncology 2020.

Zhang L, Zhu F, Xie L, Wang C, Wang J, Chen R, Jia P, Guan HQ, Peng L, Chen Y,
Peng P, Zhang P, Chu Q, Shen Q, Wang Y, Xu SY, Zhao JP, Zhou M. Clinical
characteristics of COVID-19-infected cancer patients: a retrospective case study in three

hospitals within Wuhan, China. Annals of oncology : official journal of the European
Society for Medical Oncology / ESMO 2020.

Kalinsky K, Accordino MK, Hosi K, Hawley JE, Trivedi MS, Crew KD, Hershman DL.
Characteristics and outcomes of patients with breast cancer diagnosed with SARS-Cov-2
infection at an academic center in New York City. Breast Cancer Res Treat 2020.

Fregatti P, Gipponi M, Giacchino M, Sparavigna M, Murelli F, Toni ML, Calabro MT,
Orsino L, Friedman D. Breast Cancer Surgery During the COVID-19 Pandemic: An

Observational Clinical Study of the Breast Surgery Clinic at Ospedale Policlinico San
Martino - Genoa, Italy. In Vivo 2020;34(3 Suppl): 1667-1673.

Morrow E, Lannigan A, Doughty J, Litherland J, Mansell J, Stallard S, Mallon E, Romics
L. Population-based study of the sensitivity of axillary ultrasound imaging in the
preoperative staging of node-positive invasive lobular carcinoma of the breast. Br J Surg
2018;105(8): 987-995.

Liang W, Guan W, Chen R, Wang W, Li J, Xu K, Li C, A1 Q, Lu W, Liang H, Li S, He
J. Cancer patients in SARS-CoV-2 infection: a nationwide analysis in China. The lancet
oncology 2020;21(3): 335-337.

239



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

251.

252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

Masannat YA, Agrawal A, Maraqa L, Fuller M, Down SK, Tang S, Pang D, Kontos M,
Romics L, Heys SD. Multifocal and multicentric breast cancer, is it time to think again?
Ann R Coll Surg Engl 2020;102(1): 62-66.

Pace BD, Benson JR, Malata CM. Breast reconstruction and the COVID-19 pandemic: A
viewpoint. Journal of plastic, reconstructive & aesthetic surgery : JPRAS 2020.

Corsi F, Caruso A, Albasini S, Bossi D, Polizzi A, Piccotti F, Truffi M. Management of
breast cancer in an EUSOMA-accredited Breast Unit in Lombardy, Italy, during the
COVID-19 pandemic. The breast journal 2020.

Nizet JL, Maweja S, Lakosi F, Lifrange E, Scagnol I, Seidel L, Albert A, Jerusalem G.
Oncological and Surgical Outcome after Oncoplastic Breast Surgery. Acta chirurgica
Belgica 2015;115(1): 33-41.

Clough KB, van la Parra RFD, Thygesen HH, Levy E, Russ E, Halabi NM, Sarfati I, Nos
C. Long-term Results After Oncoplastic Surgery for Breast Cancer: A 10-year Follow-
up. Ann Surg 2017.

Ho W, Stallard S, Doughty J, Mallon E, Romics L. Oncological Outcomes and
Complications After Volume Replacement Oncoplastic Breast Conservations-The
Glasgow Experience. Breast cancer : basic and clinical research 2016;10: 223-228.

NHS Breast Screening Programme & ABS Audit of Screen Detected Breast Cancer.
https://associationofbreastsurgery.org.uk/audit/nhs-breast-screening-programme-audit/.

Association of Breast Surgery / National Audits.
https://associationofbreastsurgery.org.uk/audit/absnational-audits/.

Dolan R, Patel M, Weiler-Mithoff E, Mansell J, Stallard S, Doughty JC, Romics L.
Imaging Results Following Oncoplastic and Standard Breast Conserving Surgery. Breast
care (Basel, Switzerland) 2015;10(5): 325-329.

National Managed Clinical Services / Cancer Networks.
http://www.mcns.scot.nhs.uk/types-of-network/national-networks-in-scotland/cancer-
networks/ [06 March 2019].

Scotland ISDoNNS. Breast Cancer — Data Definitions for the National Minimum Core

Dataset to support the introduction of Breast Quality Performance Indicators (QPIs).
Version 2.7.

Matrai Z, Gulyas G, Kovacs E, Sandor Z, Polgar C, Bartal A, Kasler M. [Oncoplastic
versus conventional breast conserving surgery. A comparison of clinicopathological

findings, cosmetic results and quality of life in 60 cases]. Magyar onkologia 2014;58(2):
116-127.

Di Micco R, O'Connell RL, Barry PA, Roche N, MacNeill FA, Rusby JE. Standard wide
local excision or bilateral reduction mammoplasty in large-breasted women with small

tumours: Surgical and patient-reported outcomes. European Journal of Surgical
Oncology (EJSO) 2017;43(4): 636-641.

Wijgman DJ, ten Wolde B, van Groesen NRA, Keemers-Gels ME, van den Wildenberg
FJH, Strobbe LJA. Short term safety of oncoplastic breast conserving surgery for larger
tumors. European Journal of Surgical Oncology (EJSO) 2017;43(4): 665-671.

Liederbach E, Sisco M, Wang C, Pesce C, Sharpe S, Winchester DJ, Yao K. Wait times
for breast surgical operations, 2003-2011: a report from the National Cancer Data Base.
Ann Surg Oncol 2015;22(3): 899-907.

240



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

Eriksson L, Bergh J, Humphreys K, Warnberg F, Tornberg S, Czene K. Time from breast
cancer diagnosis to therapeutic surgery and breast cancer prognosis: A population-based
cohort study. International journal of cancer Journal international du cancer 2018.

Losken A, Hart AM, Broecker JS, Styblo TM, Carlson GW. Oncoplastic Breast
Reduction Technique and Outcomes: An Evolution over 20 Years. Plast Reconstr Surg
2017;139(4): 824e-833e.

Jagsi R, Li Y, Morrow M, Janz N, Alderman A, Graff J, Hamilton A, Katz S, Hawley S.
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): 1198-1206.

Hillberg NS, Meesters-Caberg MAJ, Beugels J, Winkens B, Vissers YLJ, van Mulken
TIM. Delay of adjuvant radiotherapy due to postoperative complications after oncoplastic
breast conserving surgery. The Breast 2018;39: 110-116.

Fitzal F, Nehrer G, Deutinger M, Jakesz R, Gnant M. Novel strategies in oncoplastic
surgery for breast cancer: immediate partial reconstruction of breast defects. Eur Surg
2007;39: 330-339.

Anderson BO, Masetti R, Silverstein MJ. Oncoplastic approaches to partial mastectomy:
an overview of volume-displacement techniques. The lancet oncology 2005;6(3): 145-
157.

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.

Chatterjee A, Gass J, Patel K, Holmes D, Kopkash K, Peiris L, Peled A, Ryan J, El-Tamer
M, Reiland J. A Consensus Definition and Classification System of Oncoplastic Surgery

Developed by the American Society of Breast Surgeons. Ann Surg Oncol 2019;26(11):
3436-3444.

Weber WP, Morrow M, Boniface J, Pusic A, Montagna G, Kappos EA, Ritter M, Haug
M, Kurzeder C, Saccilotto R, Schulz A, Benson J, Fitzal F, Matrai Z, Shaw J, Peeters

MYV, Potter S, Heil J, Oncoplastic Breast C. Knowledge gaps in oncoplastic breast
surgery. Lancet Oncol 2020;21(8): e375-e385.

Clough KB, van la Parra RFD, Thygesen HH, Levy E, Russ E, Halabi NM, Sarfati I, Nos
C. Long-term Results After Oncoplastic Surgery for Breast Cancer: A 10-year Follow-
up. Ann Surg 2018;268(1): 165-171.

Kelemen P, Pukancsik D, Ujhelyi M, Savolt A, Kovacs E, Ivady G, Kenessey I, Kovacs
T, Stamatiou A, Smanyko V, Matrai Z. Comparison of clinicopathologic, cosmetic and
quality of life outcomes in 700 oncoplastic and conventional breast-conserving surgery
cases: A single-centre retrospective study. Eur J Surg Oncol 2019;45(2): 118-124.

Niinikoski L, Leidenius MHK, Vaara P, Voynov A, Heikkila P, Mattson J, Meretoja TJ.
Resection margins and local recurrences in breast cancer: Comparison between
conventional and oncoplastic breast conserving surgery. Eur J Surg Oncol 2019;45(6):
976-982.

Losken A, Pinell-White X, Hart AM, Freitas AM, Carlson GW, Styblo TM. The
oncoplastic reduction approach to breast conservation therapy: benefits for margin
control. Aesthet Surg J2014;34(8): 1185-1191.

241



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

279.

280.

281.

282.

283.

284.

285.

286.
287.

288.

289.

290.

Jonczyk MM, Jean J, Graham R, Chatterjee A. Surgical trends in breast cancer: a rise in
novel operative treatment options over a 12 year analysis. Breast Cancer Res Treat
2019;173(2): 267-274.

Moran MS, Schnitt SJ, Giuliano AE, Harris JR, Khan SA, Horton J, Klimberg S, Chavez-
MacGregor M, Freedman G, Houssami N, Johnson PL, Morrow M. Society of Surgical
Oncology-American Society for Radiation Oncology consensus guideline on margins for

breast-conserving surgery with whole-breast irradiation in stages I and II invasive breast
cancer. Ann Surg Oncol 2014;21(3): 704-716.

Coates AS, Winer EP, Goldhirsch A, Gelber RD, Gnant M, Piccart-Gebhart M,
Thurlimann B, Senn HJ, Panel M. Tailoring therapies--improving the management of
early breast cancer: St Gallen International Expert Consensus on the Primary Therapy of
Early Breast Cancer 2015. Ann Oncol 2015;26(8): 1533-1546.

Curigliano G, Burstein HJ, Winer EP, Gnant M, Dubsky P, Loibl S, Colleoni M, Regan
MM, Piccart-Gebhart M, Senn HJ, Thurlimann B, St. Gallen International Expert
Consensus on the Primary Therapy of Early Breast C, Andre F, Baselga J, Bergh J,
Bonnefoi H, Brucker SY, Cardoso F, Carey L, Ciruelos E, Cuzick J, Denkert C, Di Leo
A, Ejlertsen B, Francis P, Galimberti V, Garber J, Gulluoglu B, Goodwin P, Harbeck N,
Hayes DF, Huang CS, Huober J, Hussein K, Jassem J, Jiang Z, Karlsson P, Morrow M,
Orecchia R, Osborne KC, Pagani O, Partridge AH, Pritchard K, Ro J, Rutgers EJT,
Sedlmayer F, Semiglazov V, Shao Z, Smith I, Toi M, Tutt A, Viale G, Watanabe T,
Whelan TJ, Xu B. De-escalating and escalating treatments for early-stage breast cancer:
the St. Gallen International Expert Consensus Conference on the Primary Therapy of
Early Breast Cancer 2017. Ann Oncol 2017;28(8): 1700-1712.

Houssami N, Macaskill P, Marinovich ML, Morrow M. The association of surgical
margins and local recurrence in women with early-stage invasive breast cancer treated
with breast-conserving therapy: a meta-analysis. Ann Surg Oncol 2014;21(3): 717-730.

Shah C VV, Sayles H, Recht A, Vicini F. . Appropriate margins for breast conserving
surgery in patients with early stage breast cancer: A meta-analysis. . Cancer Research
2018;78(4 Suppl):GS5-01.

Dunne C, Burke JP, Morrow M, Kell MR. Effect of margin status on local recurrence
after breast conservation and radiation therapy for ductal carcinoma in situ. J Clin Oncol
2009;27(10): 1615-1620.

Oncoplastic Breast Consortium. [01/22/2021 2021].

Fitzal F, Mittlboeck M, Trischler H, Krois W, Nehrer G, Deutinger M, Jakesz R, Gnant
M. Breast-conserving therapy for centrally located breast cancer. Ann Surg 2008;247(3):
470-476.

Fitzal F, Nehrer G, Hoch D, Riedl O, Gutharc S, Deutinger M, Jakesz R, Gnant M. An
oncoplastic procedure for central and medio-cranial breast cancer. Eur J Surg Oncol
2007;33(10): 1158-1163.

Schemper M, Wakounig S, Heinze G. The estimation of average hazard ratios by
weighted Cox regression. Stat Med 2009;28(19): 2473-24809.

Wolbers M, Koller MT, Stel VS, Schaer B, Jager KJ, Leffondre K, Heinze G. Competing
risks analyses: objectives and approaches. Eur Heart J 2014;35(42): 2936-2941.

242



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

303.

Bolliger M, Gleiss A, Schiitz M, Lanmiiller P, Keusch T, Heilig B, Haslik W, Dérfler D,
Maghorndl L, Fitzal F. P4-13-06. Comparing immediate techniques of oncoplastic

surgery (iTOP) with conventional breast conservation (CBC), the prospective controlled
non-randomized iTOP trial (NCT01396993). In: SABCS. San Antonio; 2019.

Fitzal F, Lanmuller P, Schutz M, Heilig B, Windischbauer A, Haeusler T, Keusch T,
Bolliger M, Haslik W, Schrogendorfer K, Jakesz R, Gnant M. Interim analysis of the
iTOP trial - immediate techniques of oncoplastic surgery: A prospective comparison with
custombreast conservation in breast cancer patients. Eur J Cancer 2018;92: 12-13.

Kimball CC, Nichols CI, Vose JG, Peled AW. Trends in Lumpectomy and Oncoplastic
Breast-Conserving Surgery in the US, 2011-2016. Ann Surg Oncol 2018;25(13): 3867-
3873.

Wimmer K, Bolliger M, Bago-Horvath Z, Steger G, Kauer-Dorner D, Helfgott R, Gruber
C, Moinfar F, Mittlbock M, Fitzal F. Impact of Surgical Margins in Breast Cancer After
Preoperative Systemic Chemotherapy on Local Recurrence and Survival. Ann Surg Oncol
2020;27(5): 1700-1707.

Choi J, Laws A, Hu J, Barry W, Golshan M, King T. Margins in Breast-Conserving
Surgery After Neoadjuvant Therapy. Ann Surg Oncol 2018;25(12): 3541-3547.

Ataseven B, Lederer B, Blohmer JU, Denkert C, Gerber B, Heil J, Kuhn T, Kummel S,
Rezai M, Loibl S, von Minckwitz G. Impact of multifocal or multicentric disease on
surgery and locoregional, distant and overall survival of 6,134 breast cancer patients
treated with neoadjuvant chemotherapy. Ann Surg Oncol 2015;22(4): 1118-1127.

Fitzal F, Riedl O, Mittlbock M, Dubsky P, Bartsch R, Steger G, Jakesz R, Gnant M.
Oncologic safety of breast conserving surgery after tumour downsizing by neoadjuvant
therapy: a retrospective single centre cohort study. Breast Cancer Res Treat 2011;127(1):
121-128.

Mieog JS, van der Hage JA, van de Velde CJ. Neoadjuvant chemotherapy for operable
breast cancer. Br J Surg 2007;94(10): 1189-1200.

Oh JL, Dryden MJ, Woodward WA, Yu TK, Tereffe W, Strom EA, Perkins GH,
Middleton L, Hunt KK, Giordano SH, Oswald MJ, Domain D, Buchholz TA.
Locoregional control of clinically diagnosed multifocal or multicentric breast cancer after

neoadjuvant chemotherapy and locoregional therapy. Journal of clinical oncology :
official journal of the American Society of Clinical Oncology 2006;24(31): 4971-4975.

Fisher B, Jeong JH, Anderson S, Bryant J, Fisher ER, Wolmark N. Twenty-five-year
follow-up of a randomized trial comparing radical mastectomy, total mastectomy, and
total mastectomy followed by irradiation. N Engl J Med 2002;347(8): 567-575.

Arriagada R, Le MG, Guinebretiere JM, Dunant A, Rochard F, Tursz T. Late local
recurrences in a randomised trial comparing conservative treatment with total

mastectomy in early breast cancer patients. Annals of oncology : official journal of the
European Society for Medical Oncology / ESMO 2003;14(11): 1617-1622.

Macmillan RD, McCulley SJ. Oncoplastic Breast Surgery: What, When and for Whom?
Current breast cancer reports 2016;8: 112-117.

ABS Consensus: Margin Width in Breast Conservation Surgery (2015).

243



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

Vrijens F, Stordeur S, Beirens K, Devriese S, Van Eycken E, Vlayen J. Effect of hospital
volume on processes of care and 5-year survival after breast cancer: a population-based
study on 25000 women. Breast 2012;21(3): 261-266.

McDermott AM, Wall DM, Waters PS, Cheung S, Sibbering M, Horgan K, Kearins O,
Lawrence G, Patnick J, Kerin MJ. Surgeon and breast unit volume-outcome relationships
in breast cancer surgery and treatment. Ann Surg 2013;258(5): 808-813; discussion 813-
804.

Yen TW, Pezzin LE, Li J, Sparapani R, Laud PW, Nattinger AB. Effect of hospital
volume on processes of breast cancer care: A National Cancer Data Base study. Cancer
2017;123(6): 957-966.

Clough KB, Acosta-Marin V, Nos C, Alran S, Rouanet P, Garbay JR, Giard S, Verhaeghe
JL, Houvenaeghel G, Flipo B, Dauplat J, Dorangeon PH, Classe JM, Rouzier R, Bonnier
P. Rates of Neoadjuvant Chemotherapy and Oncoplastic Surgery for Breast Cancer
Surgery: A French National Survey. Ann Surg Oncol 2015;22(11): 3504-3511.

Dolan R, Patel M, Weiler-Mithoff E, Mansell J, Stallard S, Doughty JC, Romics L.
Imaging Results Following Oncoplastic and Standard Breast Conserving Surgery. Breast
Care 2015;10(5): 325-329.

Bowen ME, Mone MC, Buys SS, Sheng X, Nelson EW. Surgical Outcomes for
Mastectomy Patients Receiving Neoadjuvant Chemotherapy: A Propensity-Matched
Analysis. Ann Surg 2017;265(3): 448-456.

Beecher SM, O'Leary DP, McLaughlin R, Sweeney KJ, Kerin MJ. Influence of
complications following immediate breast reconstruction on breast cancer recurrence
rates. Br J Surg 2016;103(4): 391-398.

Weber WP, Soysal SD, Fulco I, Barandun M, Babst D, Kalbermatten D, Schaefer DJ,
Oertli D, Kappos EA, Haug M. Standardization of oncoplastic breast conserving surgery.
Eur J Surg Oncol 2017;43(7): 1236-1243.

Hamdi M, Spano A, Van Landuyt K, D'Herde K, Blondeel P, Monstrey S. The lateral
intercostal artery perforators: anatomical study and clinical application in breast surgery.
Plast Reconstr Surg 2008;121(2): 389-396.

Clough KB, Nos C, Fitoussi A, Couturaud B, Inguenault C, Sarfati 1. [Partial
reconstruction after conservative treatment for breast cancer: classification of sequelae
and treatment options]. Ann Chir Plast Esthet 2008;53(2): 88-101.

Roy PG, Tenovici AA. Staged approach to partial breast reconstruction to avoid
mastectomy in women with breast cancer. Gland surgery 2017;6(4): 336-342.

Munhoz AM, Montag E, Arruda EG, Aldrighi C, Gemperli R, Aldrighi JM, Ferreira MC.
The role of the lateral thoracodorsal fasciocutaneous flap in immediate conservative
breast surgery reconstruction. Plast Reconstr Surg 2006;117(6): 1699-1710.

McCulley SJ, Schaverien MV, Tan VK, Macmillan RD. Lateral thoracic artery perforator

(LTAP) flap in partial breast reconstruction. Journal of plastic, reconstructive & aesthetic
surgery : JPRAS 2015;68(5): 686-691.

Soumian S, Parmeshwar R, Chandarana M, Marla S, Narayanan S, Shetty G. Chest wall
perforator flaps for partial breast reconstruction: Surgical outcomes from a multicenter
study. Archives of plastic surgery 2020;47(2): 153-159.

244



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

Quinn EM, Burrah R, O'Ceallaigh S, Highton L, Murphy J. Six-year experience of
oncoplastic volume replacement using local perforator flaps. J Plast Reconstr Aesthet
Surg 2021;74(9): 2184-2193.

Bali R, Kankam HKN, Borkar N, Provenzano E, Agrawal A. Wide Local Excision Versus
Oncoplastic Breast Surgery: Differences in Surgical Outcome for an Assumed Margin (0,
1, or 2 mm) Distance. Clin Breast Cancer 2018;18(5): €1053-e1057.

Pujji OJS, Blackhall V, Romics L, Vidya R. Systematic review of partial breast
reconstruction with pedicled perforator artery flaps: Clinical, oncological and cosmetic
outcomes. Eur J Surg Oncol 2021;47(8): 1883-1890.

Gilmour A, Cutress R, Gandhi A, Harcourt D, Little K, Mansell J, Murphy J, Pennery E,
Tillett R, Vidya R, Martin L. Oncoplastic breast surgery: A guide to good practice. Eur J
Surg Oncol 2021;47(9): 2272-2285.

Hamdi M, Van Landuyt K, Hijjawi JB, Roche N, Blondeel P, Monstrey S. Surgical
technique in pedicled thoracodorsal artery perforator flaps: a clinical experience with 99
patients. Plast Reconstr Surg 2008;121(5): 1632-1641.

Tashiro K, Harima M, Mito D, Shibata T, Furuya M, Kato M, Yamamoto T, Yamashita
S, Narushima M, Iida T, Koshima I. Preoperative color Doppler ultrasound assessment
of the lateral thoracic artery perforator flap and its branching pattern. J Plast Reconstr

Aesthet Surg 2015;68(6): e120-125.

ABS Ao0BS. ABS Consensus Margin Width in Breast Conservation Surgery. 2015. In;
2015.

de Blacam C, Ogunleye AA, Momoh AQO, Colakoglu S, Tobias AM, Sharma R, Houlihan
MJ, Lee BT. High body mass index and smoking predict morbidity in breast cancer
surgery: a multivariate analysis of 26,988 patients from the national surgical quality
improvement program database. Ann Surg 2012;255(3): 551-555.

Agrawal A. Assessment and Planning for OncoPlastic and Reconstructive breast surgery:
a Review and a proposed Chart. Eur J Plast Surg 2016;39(5): 321.

Garreffa E, Kankam HKN, Bali R, Duckworth A, Jimenez Linan M, Mahler Araujo B,
Moyle P, Wright P, Provenzano E, Agrawal A. Achieving margin clearance following
oncoplastic breast surgery in comparison with simple wide local excision: a three-
dimensional specimen assessment. ANZ J Surg 2020;90(11): 2346-2352.

Bartram A, Gilbert F, Thompson A, Mann GB, Agrawal A. Breast MRI in DCIS size
estimation, breast-conserving surgery and oncoplastic breast surgery. Cancer Treat Rev
2021;94: 102158.

O'Connell RL, Baker E, Trickey A, Rattay T, Whisker L, Macmillan RD, Potter S, Group
TS, Collaborative MFAaR. Current practice and short-term outcomes of therapeutic

mammaplasty in the international TeaM multicentre prospective cohort study. Br J Surg
2018;105(13): 1778-1792.

Ribeiro LM, Meireles RP, Brito IM, Costa PM, Rebelo MA, Barbosa RF, Choupina MP,
Pinho CJ, Ribeiro MP. Risk factors for delayed autologous breast reconstruction using
pedicled TRAM and latissimus dorsi flaps. Eur J of Plast Surg 2021;44: 333-344.

Piper ML, Esserman LJ, Sbitany H, Peled AW. Outcomes Following Oncoplastic
Reduction Mammoplasty: A Systematic Review. Ann Plast Surg 2016;76 Suppl 3: S222-
226.

245



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344.

Kosasih S, Tayeh S, Mokbel K, Kasem A. Is oncoplastic breast conserving surgery
oncologically safe? A meta-analysis of 18,103 patients. Am J Surg 2020;220(2): 385-392.

Schaverien MV, Kuerer HM, Caudle AS, Smith BD, Hwang RF, Robb GL. Outcomes of
Volume Replacement Oncoplastic Breast-Conserving Surgery Using Chest Wall
Perforator Flaps: Comparison with Volume Displacement Oncoplastic Surgery and Total
Breast Reconstruction. Plast Reconstr Surg 2020;146(1): 14-27.

Chen JYH, Y. J Zhang, L. L Yang, C. Q Wang, K. Comparison of Oncoplastic Breast-
Conserving Surgery and Breast-Conserving Surgery Alone: A Meta-Analysis. . Journal
of Breast Cancer 2018;21(3): 321-329.

Roy PG, Mustata L, Hu J, Phillips B, Parulekar V, Bhattacharyya M, Harris A, Oliveros
S. Partial Breast Reconstruction with Lateral Chest Wall Perforator Flap to Facilitate
Breast Conservation in Breast Cancer: First 100 Cases with Cancer Outcomes at 8 Years
Follow-Up and the Lessons Learned. Cancer Manag Res 2021;13: 9453-9466.

ABS AoBS. NHS Breast Screening Programme & Association of Breast Surgery. An
audit of screen detected breast cancers for the screening year April 2019 to March 2020. .
In; 2019-20.

Poortmans PM, Collette L, Bartelink H, Struikmans H, Van den Bogaert WF, Fourquet
A, Jager JJ, Hoogenraad W, Miiller RP, Dubois JB, Bolla M, Van Der Hulst M, Warlam-
Rodenhuis CC, Pierart M, Horiot JC, Groups EROaBC. The addition of a boost dose on
the primary tumour bed after lumpectomy in breast conserving treatment for breast
cancer. A summary of the results of EORTC 22881-10882 "boost versus no boost" trial.
Cancer Radiother 2008;12(6-7): 565-570.

Garreffa E, Hughes-Davies L, Russell S, Lightowlers S, Agrawal A. Definition of Tumor
Bed Boost in Oncoplastic Breast Surgery: An Understanding and Approach. Clin Breast
Cancer 2020.

Agrawal A. Oncoplastic breast surgery and radiotherapy-Adverse aesthetic outcomes,
proposed classification of aesthetic components, and causality attribution. Breast J
2019;25(2): 207-218.

van Maaren MC, de Munck L, de Bock GH, Jobsen JJ, van Dalen T, Linn SC, Poortmans
P, Strobbe LJA, Siesling S. 10 year survival after breast-conserving surgery plus
radiotherapy compared with mastectomy in early breast cancer in the Netherlands: a
population-based study. The lancet oncology 2016;17(8): 1158-1170.

Agarwal S, Pappas L, Neumayer L, Kokeny K, Agarwal J. Effect of breast conservation
therapy vs mastectomy on disease-specific survival for early-stage breast cancer. JAMA
surgery 2014;149(3): 267-274.

Hofvind S, Holen A, Aas T, Roman M, Sebuodegard S, Akslen LA. Women treated with
breast conserving surgery do better than those with mastectomy independent of detection
mode, prognostic and predictive tumor characteristics. Eur J Surg Oncol 2015;41(10):
1417-1422.

de Boniface J, Szulkin R, Johansson ALV. Survival After Breast Conservation vs
Mastectomy Adjusted for Comorbidity and Socioeconomic Status: A Swedish National
6-Year Follow-up of 48 986 Women. JAMA surgery 2021;156(7): 628-637.

Stallard S, Savioli F, McConnachie A, Norrie J, Dudman K, Morrow ES, Romics L.
Antibiotic prophylaxis in breast cancer surgery (PAUS trial): randomised clinical double-
blind parallel-group multicentre superiority trial. Br J Surg 2022;109(12): 1224-1231.

246



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

345.

346.

347.

348.

349.

350.

351.

352.

353.

354.

355.

St John ER, Al-Khudairi R, Ashrafian H, Athanasiou T, Takats Z, Hadjiminas DJ, Darzi
A, Leff DR. Diagnostic Accuracy of Intraoperative Techniques for Margin Assessment
in Breast Cancer Surgery: A Meta-analysis. Ann Surg 2017;265(2): 300-310.

DiCorpo D, Tiwari A, Tang R, Griffin M, Aftreth O, Bautista P, Hughes K, Gershenfeld
N, Michaelson J. The role of Micro-CT in imaging breast cancer specimens. Breast
Cancer Res Treat 2020;180(2): 343-357.

Papa M, Allweis T, Karni T, Sandbank J, Konichezky M, Diment J, Guterman A, Shapiro
M, Peles Z, Maishar R, Gur A, Kolka E, Brem R. An intraoperative MRI system for

margin assessment in breast conserving surgery: Initial results from a novel technique.
Journal of surgical oncology 2016;114(1): 22-26.

Grootendorst MR, Cariati M, Pinder SE, Kothari A, Douek M, Kovacs T, Hamed H, Pawa
A, Nimmo F, Owen J, Ramalingam V, Sethi S, Mistry S, Vyas K, Tuch DS, Britten A,
Van Hemelrijck M, Cook GJ, Sibley-Allen C, Allen S, Purushotham A. Intraoperative
Assessment of Tumor Resection Margins in Breast-Conserving Surgery Using (18)F-
FDG Cerenkov Luminescence Imaging: A First-in-Human Feasibility Study. J Nucl Med
2017;58(6): 891-898.

Schnabel F, Boolbol SK, Gittleman M, Karni T, Tafra L, Feldman S, Police A, Friedman
NB, Karlan S, Holmes D, Willey SC, Carmon M, Fernandez K, Akbari S, Harness J,
Guerra L, Frazier T, Lane K, Simmons RM, Estabrook A, Allweis T. A randomized
prospective study of lumpectomy margin assessment with use of MarginProbe in patients
with nonpalpable breast malignancies. Ann Surg Oncol 2014;21(5): 1589-1595.

Geha RC, Taback B, Cadena L, Borden B, Feldman S. A Single institution's randomized
double-armed prospective study of lumpectomy margins with adjunctive use of the
MarginProbe in nonpalpable breast cancers. The breast journal 2020;26(11): 2157-2162.

Dixon JM, Renshaw L, Young O, Kulkarni D, Saleem T, Sarfaty M, Sreenivasan R,
Kusnick C, Thomas J, Williams LJ. Intra-operative assessment of excised breast tumour
margins using ClearEdge imaging device. Eur J Surg Oncol 2016;42(12): 1834-1840.

Chang TP, Leff DR, Shousha S, Hadjiminas DJ, Ramakrishnan R, Hughes MR, Yang
GZ, Darzi A. Imaging breast cancer morphology using probe-based confocal laser
endomicroscopy: towards a real-time intraoperative imaging tool for cavity scanning.
Breast Cancer Res Treat 2015;153(2): 299-310.

Schmidt H, Connolly C, Jaffer S, Oza T, Weltz CR, Port ER, Corben A. Evaluation of
surgically excised breast tissue microstructure using wide-field optical coherence
tomography. The breast journal 2020;26(5): 917-923.

St John ER, Balog J, McKenzie JS, Rossi M, Covington A, Muirhead L, Bodai Z, Rosini
F, Speller AVM, Shousha S, Ramakrishnan R, Darzi A, Takats Z, Leff DR. Rapid
evaporative ionisation mass spectrometry of electrosurgical vapours for the identification

of breast pathology: towards an intelligent knife for breast cancer surgery. Breast cancer
research : BCR 2017;19(1): 59.

Vera-Badillo FE, Napoleone M, Ocana A, Templeton AJ, Seruga B, Al-Mubarak M,
AlHashem H, Tannock IF, Amir E. Effect of multifocality and multicentricity on outcome

in early stage breast cancer: a systematic review and meta-analysis. Breast Cancer Res
Treat 2014;146(2): 235-244.

247



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

356.

357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

Wolters R, Wockel A, Janni W, Novopashenny I, Ebner F, Kreienberg R, Wischnewsky
M, Schwentner L, Group BS. Comparing the outcome between multicentric and
multifocal breast cancer: what is the impact on survival, and is there a role for guideline-
adherent adjuvant therapy? A retrospective multicenter cohort study of 8,935 patients.
Breast Cancer Res Treat 2013;142(3): 579-590.

Aalders KC, Kuijer A, Straver ME, Slaets L, Litiere S, Viale G, Van't Veer LJ, Glas AM,
Delorenzi M, van Dalen T, Tryfonidis K, Piccart MJ, Cardoso F, Rutgers EJ, Consortium
T, the MI. Characterisation of multifocal breast cancer using the 70-gene signature in
clinical low-risk patients enrolled in the EORTC 10041/BIG 03-04 MINDACT trial.
European journal of cancer (Oxford, England : 1990) 2017;79: 98-105.

Nos C, Bourgeois D, Darles C, Asselain B, Campana F, Zafrani B, Durand JC, Clough
K. [Conservative treatment of multifocal breast cancer: a comparative study]. Bull Cancer
1999;86(2): 184-188.

Kaplan J, Giron G, Tartter PI, Bleiweiss 1J, Estabrook A, Smith SR. Breast conservation
in patients with multiple ipsilateral synchronous cancers. Journal of the American College
of Surgeons 2003;197(5): 726-729.

Gentilini O, Botteri E, Rotmensz N, Da Lima L, Caliskan M, Garcia-Etienne CA,
Sosnovskikh I, Intra M, Mazzarol G, Musmeci S, Veronesi P, Galimberti V, Luini A,
Viale G, Goldhirsch A, Veronesi U. Conservative surgery in patients with
multifocal/multicentric breast cancer. Breast Cancer Res Treat 2009;113(3): 577-583.

Lynch SP, Lei X, Chavez-MacGregor M, Hsu L, Meric-Bernstam F, Buchholz TA, Zhang
A, Hortobagyi GN, Valero V, Gonzalez-Angulo AM. Multifocality and multicentricity in

breast cancer and survival outcomes. Annals of oncology : official journal of the
European Society for Medical Oncology / ESMO 2012;23(12): 3063-3069.

Lynch SP, Lei X, Hsu L, Meric-Bernstam F, Buchholz TA, Zhang H, Hortobagyi GN,
Gonzalez-Angulo AM, Valero V. Breast cancer multifocality and multicentricity and
locoregional recurrence. Oncologist 2013;18(11): 1167-1173.

Rosenkranz KM, Ballman K, McCall L, Kubicky C, Cuttino L, Le-Petross H, Hunt KK,
Giuliano A, Van Zee KJ, Haffty B, Boughey JC. The Feasibility of Breast-Conserving
Surgery for Multiple Ipsilateral Breast Cancer: An Initial Report from ACOSOG Z11102
(Alliance) Trial. Ann Surg Oncol 2018;25(10): 2858-2866.

Masannat YA, Rocco N, Garreffa E, Gulluoglu BM, Kothari A, Maglia A, Nava MB,
Omar OS, Potter S, Catanuto G. Global variations in the definition and management of

multifocal and multicentric breast cancer: the MINIM international survey. Br J Surg
2022;109(8): 656-659.

Vidya R, Igbal FM. A Guide to Prepectoral Breast Reconstruction: A New Dimension to
Implant-based Breast Reconstruction. Clinical breast cancer 2017;17(4): 266-271.

Dieterich M, Paepke S, Zwiefel K, Dieterich H, Blohmer J, Faridi A, Klein E, Gerber B,
Nestle-Kraemling C. Implant-based breast reconstruction using a titanium-coated

polypropylene mesh (TiILOOP Bra): a multicenter study of 231 cases. Plast Reconstr Surg
2013;132(1): 8e-19e.

Ganz OM, Tobalem M, Perneger T, Lam T, Modarressi A, Elias B, Pittet B. Risks and
benefits of using an absorbable mesh in one-stage immediate breast reconstruction: a
comparative study. Plast Reconstr Surg 2015;135(3): 498e-507e.

248



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

368. Potter S, Conroy EJ, Cutress RI, Williamson PR, Whisker L, Thrush S, Skillman J, Barnes
NLP, Mylvaganam S, Teasdale E, Jain A, Gardiner MD, Blazeby JM, Holcombe C, i
BRASG, Breast Reconstruction Research C. Short-term safety outcomes of mastectomy
and immediate implant-based breast reconstruction with and without mesh (iBRA): a
multicentre, prospective cohort study. 7The lancet oncology 2019;20(2): 254-266.

369. Potter S, Conroy EJ, Williamson PR, Thrush S, Whisker LJ, Skillman JM, Barnes NL,
Cutress RI, Teasdale EM, Mills N, Mylvaganam S, Branford OA, McEvoy K, Jain A,
Gardiner MD, Blazeby JM, Holcombe C, Breast Reconstruction Research C. The iBRA
(implant breast reconstruction evaluation) study: protocol for a prospective multi-centre
cohort study to inform the feasibility, design and conduct of a pragmatic randomised

clinical trial comparing new techniques of implant-based breast reconstruction. Pilot
Feasibility Stud 2016;2: 41.

249



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

ACKNOWLEDGEMENT

First, I wish to express my gratitude to my present and previous mentors and colleagues, who
supported, encouraged, and motivated with their dedication and passion towards clinical and
basic research, and — most importantly — with their desire to improve breast cancer patients’
care.

I am indebted to my present and past colleagues and mentors in Glasgow. My current
colleague, Miss Julie Doughty, who is Past President of the Association of Breast Surgery in
the UK, had always strongly encouraged and supported me in clinical research. Julie’s research
ideas were reflected in many of the publications, her dedication in the advancement in
management of breast cancer patients up to the highest standards — both on national level in the
United Kingdom as well as in our breast surgical unit — along with her patient-centred approach
is the example for me to be followed in my professional life. I am also grateful to my ex-
colleague, Miss Sheila Stallard, for her strong support throughout my clinical research carrier.
Sheila’s calm, balanced and rational attitude towards research questions and clinical problems
helped me to overcome many obstacles as well as it has been model for me. During my
oncoplastic breast surgical fellowship at the Glasgow Royal Infirmary Plastic Surgical
Department Miss Eva Weiler-Mithoff was my mentor, and she introduced me the love and
devotion for oncoplastic breast surgery. Under her guidance I learnt the basics of oncoplastic
surgery, and her thorough and maximalist attitude in breast reconstructive surgery is the
example for me how to manage breast cancer patients who need reconstructive surgery.

Further, thanks to my current colleague, Mr. James Mansell, whose commitment to
service improvement in Scotland, as well as clinical audits should be regarded exemplary. I also
say thank the late Professor Timothy Cook, Professor David George, who both encouraged
me to continue research when I came to Scotland. I also sincerely thank Professor Tibor
Kovacs, Past President of the European Society of Surgical Oncology for his help in
international relations and multi-national studies.

I am grateful to Professor Gyongyi Szabo, who is currently working at Harvard Medical
School at Beth Israel Deaconess Medical Center. During my postdoctoral research fellowship
at the University of Massachusetts Professor Szabo taught me about analytical thinking in
clinical and basic research, which made me keen to pursue this approach in my whole clinical

career later on.

250



Hungarian Academy of Sciences Pﬁr’ﬁleﬁ S I 2 4 3 2 4 Dr. Laszl6 Romics

I want to say thank you to Professor H. Paul Redmond at the Cork University Hospital
in Ireland who was not only my mentor in surgical research but also a friend and colleague
while I was a Lecturer in Surgery in Cork and after. The way I learnt how to conduct surgical
research in his department is the standard for me up to now.

Obviously, this thesis could not have been written without my amazing research fellows,
residents and medical students who collected the data and analysed tirelessly and
enthusiastically. Elizabeth S. Morrow and Francesca Savioli, my PhD and MD research
fellows need to be mentioned foremost.

I am also obliged to Professor Attila Olah at Aladar Petz Teaching Hospital, Gydr for
his support at the start of my clinical research as well as the late Professor Mihaly Ihasz at the
37 Department of Surgery, Semmelweis University for his mentorship at the very beginning of
my surgical career. | am also grateful to Professor Istvan Karadi who supported and urged
me to submit my Doctoral degree application despite the previous difficulties.

I am most grateful to my late parents who always encouraged and supported, showed
direction in life. Although I have never been able to reach their dedication and diligence, they
were the instances for me to follow. In my greater family, my uncle and my aunt, who modelled
professionalism and humanity at the same time, as well my cousin, for providing deep support
throughout my life. I am very much obliged to the Matolcsy family, whose warm-hearted
helpfulness, encouragement, and positive attitude fundamentally impacted on my life after I left
Hungary and started my research career in Massachusetts.

I am eternally thankful to my wife, Déra, who create a calm and peaceful background for
the whole family. I am grateful for her patience for the time I had to take away from her and

our two beloved children, Marton and Hanna.

251



