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Abstract

Introduction: current evidence for oncoplastic breast conservation (OBC) is
based on single institutional series. Therefore, we carried out a population-based
audit of OBC practice and outcomes in Scotland.

Methods: a predefined database of patients treated with OBC was completed
retrospectively in all breast units practicing OBC in Scotland.

Results: 589 patients were included from 11 units. Patients were diagnosed
between September 2005 and March 2017. High volume units performed a mean
of 19.3 OBCs per year vs. low volume units who did 11.1 (p=0.012). 23 different
surgical techniques were used. High volume units offered a wider range of
techniques (8 - 14) than low volume units (3 - 6) (p=0.004). OBC 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 OBC
was performed as a joint operation (70.7% vs. not joint operations: 29.8%;
p<0.001). The incomplete excision rate was 10.4% and 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
OBC 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%.

Conclusion: this study demonstrated that measured outcomes of OBC in a
population-based multi-centre setting can be comparable to the outcomes of
large volume single centre series.

Keywords: Mastectomy, Segmental; Mammaplasty; Breast reconstruction; Breast
surgery; Breast conservation therapy; Postoperative complications
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Introduction

Oncoplastic breast conserving surgery has become an integral part of
breast cancer surgical treatment over the last two decades 1. The evidence for
oncoplastic breast conservation (OBC) is limited and prospective randomized
controlled trials are unlikely ever to be undertaken given the complex ethical
implications 2.

Current evidence is largely based on single-institution retrospective
series 3-15, Systematic literature reviews, meta-analyses and reviews further
strengthen the evidence base but numbers in many series are small 2 16-24, The
majority of data reflect the practice of high-volume, mainly tertiary referral
centres with few data outside of such units. There is only a single study
underway to delineate OBC practice prospectively in a multi-unit level 2°. 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.

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 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.) 26, Patients treated with simple reshaping
such as dual plane mobilization without skin envelope reduction were not
included in the study.
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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 27. 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.

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.

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 1). 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. 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 2). 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)).
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23 different oncoplastic surgical techniques were used (Table 3). 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 4). Oncoplastic reduction techniques
(volume displacement) were used in 515 patients (91.3%), compared to volume
replacement oncoplastic technique in 49 patients (8.7%) (Table 3). Inmediate
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).

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 5.

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 0f 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 6). 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

5

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



(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).

Discussion

Evidence for OBC is largely based on single centre retrospective series 1¢.
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 3-6:10,15,28,29 [t js well established that the outcomes of surgical
breast cancer treatment in centres with significantly higher hospital volume are
superior 30-32, 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 2 16-18, 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 33. 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 4 10,15,28,29,

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 28. De La Cruz et al. reported on 6011 patients in a meta-analysis and
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found that 9.5% of patients were treated with volume replacement 1¢. De Lorenzi
et al. applied volume replacement in 10.3% of 454 OBC patients 1°. 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% 5 16,34,
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 series of 148 patients, while Fitoussi et al.
reported only 46.1% immediate symmetrisation rate in a series of 540 patients 3
35

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 3 4. McIntosh et al.
reported a mean tumour size ranging between 15 and 32.5 mm in a meta-
analysis containing 1702 patients 1°. De La Cruz et al. reported 23 mm, while
Losken et al. reported 27 mm in two meta-analyses, respectively 16 18, However,
many of the above studies report on invasive tumour size only 3.16.18,19,

Overall incomplete excision rate of 10.4% in the Scottish series was
similar to the figures published elsewhere 3.4 16.18 28 ' 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 89 14.36,37_ A]though 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 410.11,15 Qthers report a completion mastectomy rate between 1 -
9.4% of patients treated with OBC 35 28,3538 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 4.

Complications are generally poorly defined in the majority of
publications, with no definitions or classification provided in the methods 31516,
19,28,29 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 2-410,15,16,28 This 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 4 39,

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 2-4.10,15-19, 28 [nterestingly, we found a trend towards
a lower DFS in patients with major complications compared to patients who had

7

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



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 40.41,

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.

In conclusion, we demonstrated that outcomes of OBC in Scotland are
comparable to outcomes of those in the leading high volume breast centres.
Although this study demonstrated that measured outcomes of OBC in a
population-based multi-centre setting are not inferior to large volume single
centre series, we recommend that prospective multi-centre national audits of
OBC outcomes should be carried out for quality insurance in OBC practice.

Legends:

Table 1. Number of patients treated with oncoplastic breast conservation in each
unit with time periods over which they were carried out.

Table 2. Case load of oncoplastic breast conservation in high and low volume
units in Scotland with mean cases per year.

Table 3. Oncoplastic surgical techniques used, with frequencies.

Table 4. Relationship between the number of different oncoplastic techniques
used in each unit and total OBC case-load.

Table 5. Tumour characteristics of all patients who underwent OBC surgery on
Scotland with breakdown of those who had at least 5 years follow-up. 1 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

Table 6. Rates of major and minor complications in 510 patients who underwent
OBC surgery (79 patients had incomplete data).

References

1. Benson ]JR, Down SK. Coming of age of oncoplastic breast surgery. Br J
Surg 2017;104(10): 1269-1271.

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



2. 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.

3. Fitoussi AD, Berry MG, Fama F, Falcou MC, Curnier A, Couturaud B, Reyal
F, Salmon R]. Oncoplastic breast surgery for cancer: analysis of 540 consecutive
cases [outcomes article]. Plast Reconstr Surg 2010;125(2): 454-462.

4, 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.

5. 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 | Surg Oncol
2012;38(5): 395-398.

6. McCulley SJ, Macmillan RD. Therapeutic mammaplasty--analysis of 50
consecutive cases. Br ] Plast Surg 2005;58(7): 902-907.

7. 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.

8. Kabir SA, Stallard S, Weiler-Mithoff E, Mansell ], 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.

9. Mansell ], 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.

10. 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.

11. 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.

12. 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.

13. Khan ], 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.

14.  Ho W, Stallard S, Doughty ], 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.

15. 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-

9

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



Institution Analysis of Breast Conservation with Oncoplastic Reconstruction. Ann
Surg Oncol 2016;23(10): 3190-3198.

16. De La Cruz L, Blankenship SA, Chatterjee A, Geha R, Nocera N, Czerniecki
BJ, Tchou ], Fisher CS. Outcomes After Oncoplastic Breast-Conserving Surgery in
Breast Cancer Patients: A Systematic Literature Review. Ann Surg Oncol
2016;23(10): 3247-3258.

17.  Yiannakopoulou EC, Mathelin C. Oncoplastic breast conserving surgery
and oncological outcome: Systematic review. Eur | Surg Oncol 2016;42(5): 625-
630.

18.  Losken A, Dugal CS, Styblo TM, Carlson GW. A Meta-Analysis Comparing
Breast Conservation Therapy Alone to the Oncoplastic Technique. Ann Plast Surg
2013.

19.  McIntosh ], 0'Donoghue JM. Therapeutic mammaplasty--a systematic
review of the evidence. Eur | Surg Oncol 2012;38(3): 196-202.

20. Berry MG, Fitoussi AD, Curnier A, Couturaud B, Salmon R]. Oncoplastic
breast surgery: a review and systematic approach. Journal of plastic,
reconstructive & aesthetic surgery : JPRAS 2010;63(8): 1233-1243.

21.  Macmillan RD, McCulley SJ. Oncoplastic Breast Surgery: What, When and
for Whom? Current breast cancer reports 2016;8: 112-117.

22.  Macmillan RD, James R, Gale KL, McCulley S]. Therapeutic mammaplasty.
Journal of surgical oncology 2014;110(1): 90-95.

23.  Campbell E], 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.

24. 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 ] Surg Oncol 2016;42(7): 926-934.

25. 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 ], 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.

26.  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.

27.  ABS Consensus: Margin Width in Breast Conservation Surgery (2015).

28. 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.
29. 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.

30. 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.

31. McDermott AM, Wall DM, Waters PS, Cheung S, Sibbering M, Horgan K,
Kearins O, Lawrence G, Patnick ], Kerin M]. Surgeon and breast unit volume-

10

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



outcome relationships in breast cancer surgery and treatment. Ann Surg
2013;258(5): 808-813; discussion 813-804.

32. Yen TW, Pezzin LE, Li ], 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.

33. Clough KB, Acosta-Marin V, Nos C, Alran S, Rouanet P, Garbay JR, Giard S,
Verhaeghe JL, Houvenaeghel G, Flipo B, Dauplat ], 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.

34, Clough KB, Lewis ]S, 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.

35. 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.

36. Dolan R, Patel M, Weiler-Mithoff E, Mansell |, Stallard S, Doughty ]C,
Romics L. Imaging Results Following Oncoplastic and Standard Breast
Conserving Surgery. Breast Care 2015;10(5): 325-329.

37. Mansell ], Weiler-Mithoff E, Martin ], Khan A, Stallard S, Doughty ]C,
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.

38. 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.

39. 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.

40. Beecher SM, O'Leary DP, McLaughlin R, Sweeney K], Kerin MJ. Influence of
complications following immediate breast reconstruction on breast cancer
recurrence rates. Br ] Surg 2016;103(4): 391-398.

41. Eriksen C, Frisell ], 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.

11

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



Units Number of | Time period
patients
Western General 145 April 2005 -
Hospital Edinburgh August 2015
Victoria Infirmary 144 September 2005 -
Glasgow March 2017
Ninewells Hospital 111 January 2013 -
Dundee October 2016
Western Infirmary 78 July 2005 -
Glasgow October 2016
University Hospital 36 June 2005 -
Crosshouse December 2015
Aberdeen Royal 31 January 2014 -
Infirmary May 2016
Forth Valley Royal 13 September 2014 -
Hospital November 2015
Stobhill Hospital 12 March 2006 -
Glasgow March 2014
Glasgow Royal 9 July 2005 - April
Infirmary 2010
Wishaw General 6 August 2015 -
Hospital December 2015
Royal Alexandra 4 August 2015 -
Hospital Paisley October 2015

Table 1.
Number of patients treated with oncoplastic breast conservation during the
indicated time periods in the various units
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Units Number of Time period Mean number of
patients reported OBC cases per year

HIGH VOLUME UNITS

Ninewells 106 4 years 26.5 cases / year

Hospital Dundee

Western General 142 8 years 17.7 cases / year

Hospital

Edinburgh

Victoria Infirmary 138 8 years 17.2 cases / year

Glasgow

TOTAL 386 20 years 19.3 cases / year

LOW VOLUME UNITS

Aberdeen Royal 29 2 years 1.4.5 cases / year

Infirmary

Western 76 6 years 12.7 cases / year

Infirmary Glasgow

University 31 4 years 7.7 cases / year

Hospital

Crosshouse

Forth Valley Royal 13 1yearand 3 10.4 cases / year

Hospital months

Stobhill Hospital 12 1 year and 3 9.6 cases / year

Glasgow months

TOTAL 161 14 years and 11.1 cases / year

6 months
Table 2.

Case-load of oncoplastic breast conservation in high and low volume units in
Scotland with mean number of cases per year.
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Oncoplastic technique Number of | Percentage
patients
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 / ] 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 3.

Oncoplastic surgical techniques used.
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Units Number of | Number
oncoplastic | of
techniques | patients

HIGH VOLUME UNITS

Ninewells 12 111

Hospital Dundee

Western General 8 145

Hospital

Edinburgh

Victoria Infirmary 14 144

Glasgow

LOW VOLUME UNITS

Aberdeen Royal 5 31

Infirmary

Western 5 78

Infirmary Glasgow

University 6 36

Hospital

Crosshouse

Forth Valley Royal 3 13

Hospital

Stobhill Hospital 3 12

Glasgow

Table 4.

Association between the number of different oncoplastic techniques used in a
unit and case-loads
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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%)

- [ypTO] 13 (2.2%) 5 (1.9%) [5]
Tla [ypTla] 18 (3.2%) 17 (6.6%) [4]
Tlb [ypTilb] 47 (8.1%) 28 (10.9%)  [4]
Tlc [ypTic] 142 (24.6%) 33 (12.7%) [11]
T2 [ypT2] 225 (39%) 110  (42.5%) [33]
T3 [ypT3] 27  (4.7%) 14 (5.4%) [10]
Incomplete data 22 (3.8%) 13 (5%) [5]
TOTAL 577 (100%) 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 EXPRESSION3

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 EXPRESSIONZ

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%)

Downloaded for Anonymous User (n/a) at NHS Education for Scotland from ClinicalKey.com by Elsevier on April 16, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.




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%)

Table 5. Tumour characteristics

Lwith (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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Number of Percentage of

patients 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%

Table 6. Major and minor complications in 510 patients. 79 patients had
incomplete data.
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