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Abstract

Breast conserving therapy (BCT) for breast canges do achieve long-term local disease
control with reduced local morbidity. BCT has sianillong-term survival outcomes to
mastectomy in patients with early breast cancerraoent studies have reported similar rates
of recurrence compared with mastectomy. An increasiumber of studies have shown
improved overall survival among women treated vB@T regardless of cancer phenotype
compared with mastectomy. Despite BCT being at le@sivalent in outcome to mastectomy
many women with small breast cancers continue tordeted by mastectomy and several
studies in the last decade have shown a trendcofasing numbers of unilateral and bilateral
mastectomies. The advent of increasingly effectigeadjuvant treatment has allowed even
more women to have breast conservation. Not ondyrteadjuvant therapy been shown to
increase the rates of BCT, it does so without iasireg in breast recurrence rates. Patients
who are suitable for BCT should be advised that BCthe best treatment option for them.
They should be informed that not only does it comfeleast equivalent survival and local
recurrence rates but that compared with mastectamizas the advantages of less
complications, better quality of life and many legserations if reconstructive surgery is
performed. It may no longer be appropriate to offemen suitable for BCT the choice of

mastectomy or BCT.



Introduction

Breast conserving therapy (BCT) consists of breastserving surgery and whole breast
radiotherapy and aims to achieve long-term locakease control with minimum local
morbidity. Almost two thirds of screen detected @ans and the majority of women
presenting to symptomatic breast clinics have dambast cancers that are suitable for BCT.
There are a number of advantages of BCT for womim @arly breast cancer who do not
have a genetic mutation predisposing to breastetamwr the majority BCT produces an
acceptable cosmetic result (1) and is associatdédlower levels of psychological morbidity,
notably less anxiety and depression and improvety hmage, sexuality and self-esteem,
compared with mastectomy (2, 3). Two systematidexey performed many years ago
showed equivalence in terms of disease outcomeB@F and mastectomy (4, 5). Local
control is important and has an influence on ovesatvival with local failure being a risk
factor for the development of metastatic diseaser}6An initial review of 6 randomised
trials noted similar rates of local recurrence cammg BCT and mastectomy and even in
1997 it was evident to the authors that "partidyldor node-positive patients, BCT may
confer a relative survival advantage over mastegtoim particular, mastectomy without
adjuvant radiation appears to be inferior to BCiirfode-positive patients” (5). A subsequent
analysis did report a higher locoregional recureerate for BCT in 4 of the 6 trials (8). Local
recurrence rates following BCT have fallen overdi@as a result of better imaging, more
attention to margins, and more effective and londignations of systemic therapy so that
although local recurrence was at one time considem®re common after BCT than
mastectomy, this no longer appears true (9). Curpractice is to aim for at least
microscopically disease-free margins. There is onggdebate about how much breast tissue
should be removed and what constitutes a clear imafg meta-analysis of 33 studies

showed that positive margins conferred an odds w&tipsilateral breast tumour recurrence



of 2.44 and close margins had an odds ratio of, WWch were both significant compared to
negative margins (10). When looking at differeme#ihold for negative margins 1mm was as
good as wider margins. The data on >0mm were iicserit and there were minimal data on
this margin included in the meta-analysis (10). Bos reason the most commonly used
negative margin in the UK is 1mm. What is clearnfréthe meta-analysis is that wider
margins will not reduce local recurrence but widsrgins impact negatively on cosmetic

outcome.

The rates of in breast tumour recurrence are naw sienilar to the rates of local recurrence
seen after mastectomy alone even in young women Although young age at diagnosis is
associated with increased rates of in breast tur@eaints in part because young women have
higher grade and triple negative cancers these s@neen and cancer types are associated
with an increased rate of recurrence after mastectd recent review showed equivalence

between BCT and mastectomy in local regional comtrgoung women (11).

The decision to have mastectomy has been basedofirsthe belief that mastectomy
decreases local recurrence rates compared witha@@Tecond because of the fear of annual
mammograms and recall for further treatment. Gibax recurrence rates are the same, recall
rates after BCT are now very low and with newerd&s showing improved survival for
BCT the aim of this review is to detail what is ko about the outcomes of these two
surgical approaches and to answer the questionthethéhere is any specific group of

women where BCT is not a better option than masiteg?



Comparing survival with BCT and Mastectomy

Although randomised controlled trials comparing B@ith mastectomy performed many
years ago for early stage breast cancer showedagunce in overall survival (12-17), and
recurrence rates after BCT have fallen dramaticsilhice these randomised trials both for
mastectomy and in particular for BCT (9), there toares to be a high and increasing
mastectomy rate (18). One potential reason foritildeease has been the increasing use of
MRI (19, 20), although, in the USA there are othemsons why there has also been an
increase in mastectomies for both women with ink&asindin situ disease (18). One reason
for this increase is improvements in reconstructeehniques, and a reported reduction in
anxiety of long term follow-up after mastectomy &ease of a perceived lower rate of
recurrence and the avoidance of follow up mammdgraghe evidence of higher local
recurrence rates following BCT in patients withtaar tumour phenotypes has added to this
(21, 22). Recurrence rates in these women are hewadgo increased to a similar degree
after mastectomy (23). Using tumour phenotype twddesurgery is not therefore supported

by evidence.

A number of recent studies have cast doubt on d¢oévalence in outcomes of mastectomy
and BCT and have raised the issue of whether womtmearly breast cancer suitable for
BCT should any longer be offered the choice of s@simy or BCT. A series of studies from
various different countries have reported outconeéeted to the type of surgery performed
including breast cancer specific and overall sialvia women with stage |-l breast cancer.
The aim of these studies was to determine the @nflte of surgery type on long-term
outcomes for early stage disease (24). One larpertstudy from California consisted of

112,154 women, of whom 61,771 (55%) were treatedBi@T and 50,383 (45%) by



mastectomy without radiation. At a median follow time of 110.6 months, women
undergoing BCT had a significantly improved ovei&R = 0.81, 95% CI 0.80-0.83) and
breast cancer disease specific survival (HR = 09885 CI 0.78-0.91) when compared to
women treated with mastectomy. The disease spexifaaval benefit for BCT compared to
mastectomy was somewhat greater among womerr &g with HR-positive disease (HR
=0.86, 95% CI 0.82-0.91) than among women age <{8DKR-negative disease (HR = 0.88,
95% CI 0.79-0.98); although the benefit of BCT vgagnificant in all ages and subgroups
analysed. This study concluded that in patientd warly stage breast cancer, BCT resulted
in significantly improved disease specific survic@mpared with mastectomy. These data
provide confidence that BCT is an effective altéineato mastectomy for early stage disease
regardless of age, HR status and cancer phenoB4e The better outcomes for BCT
persisted after adjusting for tumour grade, proporof positive nodes, race, socioeconomic
status, tumour size, age at diagnosis, and yedraghosis (24). A number of other recent
studies have provided supportive evidence of bettigicomes for BCT compared to
mastectomy. In a population based study from ththéands, in women treated between
2006 and 2012, BCT conferred a survival advantagegroup of 173,797 patients compared
with mastectomy following correction for stage, agad adjuvant therapies (HR 0.87 95%
C1 0.81-0.93 p<.001) (25). A further study condulcte Norway included 9547 women aged
50-69 years diagnosed with primary invasive breasicer without distant metastasis, who
underwent either BCT or mastectomy between 200528dd. Women treated with BCT had
more favourable tumour characteristics comparedwtonen treated with mastectomy.
Adjusted analyses revealed a 1.7 (95% CI 1.3-2&Btgr risk of breast cancer death amongst
women who underwent mastectomy compared with B@]). (Zhis study showed a better
survival from BCT in screen detected, interval asginptomatic cancers. A second

Norwegian study of 13,015 women with invasive, yathge breast cancer treated over a ten



year period when the outcomes for BCT and mastectware considered to be equal (27).
BCT and mastectomy was compared in five subcohdktslyses were stratified into
TINOMO, T2NOMO, TIN1IMO, T2N1MO, and age groups (<50-69,>70). Women who
underwent mastectomy had a hazard ratio of 1.6% (@5 1.43-1.88) for breast cancer death
compared with women who underwent BCT after adpgstor the year of diagnosis, age at
diagnosis, stage, histology, and grade. Outcome he#ter for BCT in all 5 cohorts. The
authors concluded that survival was better or astlequivalent for BCT compared with
mastectomy in all stages, surgical subcohorts, aged groups. Any advantage in outcome
could not be attributed to differences in tumouoldgy (27). A US study investigated
132,149 patients treated over a ten year perioth fitte SEER database, BCT was used to
treat 70% of patients, mastectomy alone was usaibéd 27% of patients, and mastectomy
with radiation was used in 3% of patients. The &ry@east cancer-specific survival rates for
patients who underwent BCT, mastectomy alone, astectomy with radiation were 97%,
94%, and 90%, (P ©01); the 10-year breast cancer-specific surviatds were 94%, 90%,
and 83%, respectively (P.€01). Multivariate analysis showed that women ugdieg BCT
had a significantly better survival rate comparedthiose undergoing mastectomy alone
(hazard ratio, 1.31; 95% CI 1.25-1.39 R081) or mastectomy with radiation (hazard ratio,
1.47; 95% CIl 1.34-1.61 P .801). When stratified using propensity score, dfiect of
treatment on survival remained largely unchange®). (Zhe most recent study from the
Netherlands presented at San Antonio also repaitgdficantly better overall survival for

BCT compared with mastectomy (HR=0.79 95% CI 0.23)(29).

Findings have also been reported for specific breascer subtypes. In a study of 1242
consecutive patients with triple negative breasicea treated over ten years at a single

institution, the 5-year risk of locoregional re@mnce was 4.7 % in women with T1-2NO



disease. 448 of this cohort with T1, T2NO cancet BET, and 198 had Mastectomy but no
radiotherapy. BCT was as effective as mastectontly fow local and distant control (30). In
another study of T1-2NO triple negative breast easicwomen treated by mastectomy
without radiotherapy had a significantly increasistt of locoregional recurrence compared
with those treated with BCT (31). A series of sasdhave included data on women with
triple negative breast cancers and these were catibn a meta-analysis presented at San
Antonio in 2015. In the total cohort there were287, patients. The 10-year OS was 76.8%
after BCT and 59.7% after mastectomy. In a sub kplid.0% of the patients experienced
distant metastases (DM) after BCT compared to 1Afté6 mastectomy (p<0.001). Regional
recurrences (RR) were diagnosed in 2.1% of patigetsted with BCT and in 4.0% of
patients treated with mastectomy (p<0.001). Thecegdage who developed local
recurrences (LR) did not differ between treatmenvugs (29). Overall the rate of
locoregional recurrence was 39% less with BCT (HR61, 95% CI 0.41-0.90) and overall
survival was 43% better with BCT (HR = 0.57, 95%0C31-1.02 p=0.012). The conclusion
of this analysis was that for women with triple agge breast cancer who are not gene
mutation carriers, BCT appears a better option thastectomy.

There is thus an increasing number of studieshhaé suggested that women treated with
BCT may have a better breast cancer-specific salnamd a lower risk of dying from breast
cancer than women treated with mastectomy, indegpgnaf tumour characteristics. These
reports importantly include all cancer phenotygédsy are in the main observational studies
and some of the difference in outcomes is likelyp¢odue to selection bias, however in the
US studies many patients with small low risk caaadroose mastectomy, so it is difficult to
explain the differences in outcome based purelynastectomy patients having higher risk

disease.



Not only are there potential survival advantageBiGT compared with mastectomy, but the
rate of surgical complications and economic burparicularly with brachytherapy is better
for BCT (32). Mastectomy has twice the rate of cbogpions compared with BCT, and is a
much less cost effective option than BCT partidylavhen mastectomy is combined with
breast reconstruction. Another advantage of BCTha it may allow patients to avoid
axillary dissection if they are node positive omtggel node biopsy and fulfil the ACOSOG
Z-0011 criteria. After BCT ACOZOG Z-0011 showed tthatients with 1 or 2 positive
sentinel nodes do not get either a reduction inrlegional recurrence or a survival advantage

by having an axillary node dissection (33).

Can BCT rates beincreased even further with Neoadjuvant Therapy?

A major benefit of neo-adjuvant chemotherapy ispitgential to increase the rate of breast
conservation, a procedure known to be associatéd legs morbidity and improved body
image compared with complete breast removal (343y#tematic review and meta-analysis
considered fourteen studies that randomised 5500end35). This review demonstrated that
neoadjuvant chemotherapy results in survival ratésast equivalent to those associated with
adjuvant chemotherapy. In the neoadjuvant group,ntlastectomy rate was lower (relative
risk 0-71) and when BCT was performed, this wadiout a significant increase in local
recurrence (hazard ratio 1-12). Importantly theerewsignificantly less infective episodes
with neoadjuvant compared with adjuvant chemotherapd there was no increase in
surgical complications with NAC (35). Performing stectomy with reconstruction, can
delay chemotherapy in some patients, and delay®es reported in at least 3 major series
that have investigated whether breast reconstrucelays adjuvant chemotherapy (36). In
patients considering mastectomy and reconstructgving chemotherapy first has the

advantage of allowing consideration of options aoldnning surgery if a complex



reconstruction is to be performed. Neoadjuvant ende therapy has also been shown to

increase the rates of BCT without increasing loealirrence (37).

Arethereany contraindicationsto BCT?

Multifocal or multicentric cancers have been coastd a contraindication to BCT but this is
based on a small number of patients in a small murob observational studies performed
over 2 decades ago. An emerging body of evidemtieates BCT is a viable for many such
patients. Acceptable local recurrence rates camhiained providing that all margins of
excision are clear of disease independent of thebeu of cancers in the breast (38). One
recent study involving 19000 women compared loealrrence rates after mastectomy or
breast-conserving surgery for multifocal/multicéntrersus unifocal breast cancer, and in the
multivariate analysis, although there was an imsmdarisk of local relapse in the
multifocal/multicentric group in the mastectomy gpo this was not observed in the BCT
group (39). BCT is also an option for patients waéntral cancers and large areas (>4cm) of

DCIS when combined with a therapeutic mammopla&dy (

M astectomy a poor operation

One issue with mastectomy is that it does not remall breast tissue. In a series of 206
women who underwent mastectomy biopsy samples takes from skin flaps. In 76.2 % of
the specimens, one or more biopsy samples shovwedtdissue was present. The findings of
breast tissue on mastectomy flaps were found difjusicross the superficial dissection

surface of the specimen (41).

Whole breast radiotherapy treats all the skin amdphatics under the skin whereas in
mastectomy patients who do not have chest wallatadi any disease in lymphatics is

targeted only by the systemic therapy. Not onlysd@enastectomy leave breast tissue behind



but it can have major psychological effects on woné@ne quality of life study performed in
990 women compared long-term quality of life betwdmeast cancer patients treated by
BCT or mastectomy. Mastectomy patients had siganifily lower body image, and sexual
functioning scores and their lives were more disgdpthan BCT patients. Emotional and
social functioning and financial and future healtlorries were significantly worse for
younger patients after mastectomy. Patieff(3 years of age also reported higher body image
and lifestyle scores when treated with BCT (42).aiVls not widely appreciated is that
patients undergoing mastectomy and axillary dissedbtave a significantly higher rate of
lymphoedema compared with patients having BCT (R&B2195% CI 1.15-1.76) (43).
Chronic pain is also much more common after mastegtthan BCT and is a particular issue

in women undergoing a contralateral prophylactistaetomy (44).

Conclusions

The proponents of a more consumerist approachdtinoare assert the positive benefits of
active participation in treatment decision makindTBany benefits of patient involvement in
choosing treatment are not well supported by firatad(45). Giving patients a choice of
treatments indicates that the two choices are etpuakasing evidence indicates that BCT is
a superior option for patients with early operalbeast cancer and that patients treated by
BCT have better outcomes. BCT is associated witkingl which is at least as good, and
from recent studies may be better than mastectardypatients can keep their own breast
with intact sensation, which results in less matipidnd less surgical complications, all of
which ultimately leads to a potentially better dtyabf life. It no longer seems logical to offer
all patients with early breast cancer, who are geme carriers, the option of BCT or

mastectomy. Such patients should be advised thatiB@heir optimal treatment—Any-peace



References

1. Al-Ghazal SK, Blamey RW. Cosmetic assessment of breast-conserving surgery for primary
breast cancer. Breast (Edinburgh, Scotland). 1999;8(4):162-8. Epub 2004/01/21.
2. Al-Ghazal SK, Fallowfield L, Blamey RW. Comparison of psychological aspects and patient

satisfaction following breast conserving surgery, simple mastectomy and breast reconstruction.
European journal of cancer (Oxford, England : 1990). 2000;36(15):1938-43. Epub 2000/09/23.

3. Schain WS, d'Angelo TM, Dunn ME, Lichter AS, Pierce LJ. Mastectomy versus conservative
surgery and radiation therapy. Psychosocial consequences. Cancer. 1994;73(4):1221-8. Epub
1994/02/15.

4. 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):1444-55. Epub 1995/11/30.

5. Morris AD, Morris RD, Wilson JF, White J, Steinberg S, Okunieff P, et al. Breast-conserving
therapy vs mastectomy in early-stage breast cancer: a meta-analysis of 10-year survival. The
cancer journal from Scientific American. 1997;3(1):6-12. Epub 1997/01/01.

6. Fortin A, Larochelle M, Laverdiere J, Lavertu S, Tremblay D. Local failure is responsible for
the decrease in survival for patients with breast cancer treated with conservative surgery and
postoperative radiotherapy. Journal of clinical oncology : official journal of the American Society
of Clinical Oncology. 1999;17(1):101-9. Epub 1999/08/24.

7. Fisher B, Anderson S, Fisher ER, Redmond C, Wickerham DL, Wolmark N, et al. Significance
of ipsilateral breast tumour recurrence after lumpectomy. Lancet (London, England).
1991;338(8763):327-31. Epub 1991/08/10.

8. Jatoi I, Proschan MA. Randomized trials of breast-conserving therapy versus mastectomy
for primary breast cancer: a pooled analysis of updated results. American journal of clinical
oncology. 2005;28(3):289-94. Epub 2005/06/01.

9. Dixon J. Breast Conserving Surgery: the Balance Between Good Cosmesis and Local
Control. A Companion to Specialist Surgical Practice: Breast Surgery, 5th Edition. 2014:pp.51-70.
10. 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. Annals of surgical oncology. 2014;21(3):717-30. Epub
2014/01/30.

11. Cao JQ, Olson RA, Tyldesley SK. Comparison of recurrence and survival rates after breast-
conserving therapy and mastectomy in young women with breast cancer. Current oncology
(Toronto, Ont). 2013;20(6):e593-601. Epub 2013/12/07.

12. van Dongen JA, Voogd AC, Fentiman IS, Legrand C, Sylvester RJ, Tong D, et al. Long-term
results of a randomized trial comparing breast-conserving therapy with mastectomy: European
Organization for Research and Treatment of Cancer 10801 trial. Journal of the National Cancer
Institute. 2000;92(14):1143-50. Epub 2000/07/25.

13. Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M, Fisher ER, et al. 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):1233-41. Epub 2002/10/24.

14. Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, Luini A, et al. 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):1227-32. Epub 2002/10/24.

15. 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):1617-22. Epub 2003/10/29.

16. Poggi MM, Danforth DN, Sciuto LC, Smith SL, Steinberg SM, Liewehr DJ, et al. 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.
Epub 2003/08/12.

17. Blichert-Toft M, Nielsen M, During M, Moller S, Rank F, Overgaard M, et al. Long-term
results of breast conserving surgery vs. mastectomy for early stage invasive breast cancer: 20-year
follow-up of the Danish randomized DBCG-82TM protocol. Acta oncologica (Stockholm, Sweden).
2008;47(4):672-81. Epub 2008/05/10.

18. Gomez SL, Lichtensztajn D, Kurian AW, Telli ML, Chang ET, Keegan TH, et al. Increasing
mastectomy rates for early-stage breast cancer? Population-based trends from California. Journal
of clinical oncology : official journal of the American Society of Clinical Oncology.
2010;28(10):e155-7; author reply e8. Epub 2010/02/18.

19. Itakura K, Lessing J, Sakata T, Heinzerling A, Vriens E, Wisner D, et al. The impact of
preoperative magnetic resonance imaging on surgical treatment and outcomes for ductal
carcinoma in situ. Clinical breast cancer. 2011;11(1):33-8. Epub 2011/03/23.

20. Katipamula R, Degnim AC, Hoskin T, Boughey JC, Loprinzi C, Grant CS, et al. Trends in
mastectomy rates at the Mayo Clinic Rochester: effect of surgical year and preoperative magnetic
resonance imaging. Journal of clinical oncology : official journal of the American Society of Clinical
Oncology. 2009;27(25):4082-8. Epub 2009/07/29.

21. van der Sangen MJ, van de Wiel FM, Poortmans PM, Tjan-Heijnen VC, Nieuwenhuijzen GA,
Roumen RM, et al. Are breast conservation and mastectomy equally effective in the treatment of
young women with early breast cancer? Long-term results of a population-based cohort of 1,451
patients aged </= 40 years. Breast cancer research and treatment. 2011;127(1):207-15. Epub
2010/08/13.

22. Jones HA, Antonini N, Hart AA, Peterse JL, Horiot JC, Collin F, et al. Impact of pathological
characteristics on local relapse after breast-conserving therapy: a subgroup analysis of the EORTC
boost versus no boost trial. Journal of clinical oncology : official journal of the American Society of
Clinical Oncology. 2009;27(30):4939-47. Epub 2009/09/02.

23. Beadle BM, Woodward WA, Buchholz TA. The impact of age on outcome in early-stage
breast cancer. Seminars in radiation oncology. 2011;21(1):26-34. Epub 2010/12/08.

24, Hwang ES, Lichtensztajn DY, Gomez SL, Fowble B, Clarke CA. Survival after lumpectomy
and mastectomy for early stage invasive breast cancer: the effect of age and hormone receptor
status. Cancer. 2013;119(7):1402-11. Epub 2013/01/30.

25. Saadatmand S, Bretveld R, Siesling S, Tilanus-Linthorst MM. Influence of tumour stage at
breast cancer detection on survival in modern times: population based study in 173 797 patients.
BM!J (Clinical research ed). 2015;351:h4901. Epub 2015/10/08.

26. 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. European journal of surgical oncology : the journal
of the European Society of Surgical Oncology and the British Association of Surgical Oncology.
2015;41(10):1417-22. Epub 2015/08/09.



27. Hartmann-Johnsen 0J, Karesen R, Schlichting E, Nygard JF. Survival is Better After Breast
Conserving Therapy than Mastectomy for Early Stage Breast Cancer: A Registry-Based Follow-up
Study of Norwegian Women Primary Operated Between 1998 and 2008. Annals of surgical
oncology. 2015;22(12):3836-45. Epub 2015/03/07.

28. 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):267-74. Epub 2014/01/17.

29. van Maaren M. Abstracts from San Antonio Breast Cancer Symposium.
http://wwwabstracts2viewcom/sabcs15/viewphp?nu=SABCS15L_408.

30. Zumsteg ZS, Morrow M, Arnold B, Zheng J, Zhang Z, Robson M, et al. Breast-conserving
therapy achieves locoregional outcomes comparable to mastectomy in women with T1-2NO triple-
negative breast cancer. Annals of surgical oncology. 2013;20(11):3469-76. Epub 2013/05/21.

31. Abdulkarim BS, Cuartero J, Hanson J, Deschenes J, Lesniak D, Sabri S. Increased risk of
locoregional recurrence for women with T1-2NO triple-negative breast cancer treated with
modified radical mastectomy without adjuvant radiation therapy compared with breast-
conserving therapy. Journal of clinical oncology : official journal of the American Society of Clinical
Oncology. 2011;29(21):2852-8. Epub 2011/06/15.

32. Smith BD, Jiang J, Shih Y-C. Complication and economic burden of local therapy options for
early breast cancer. . Presented at the 2015 San Antonio Breast Cancer Symposium; San Antonio,
Texas. 2015.

33. Giuliano AE, Hunt KK, Ballman KV, Beitsch PD, Whitworth PW, Blumencranz PW, et al.
Axillary dissection vs no axillary dissection in women with invasive breast cancer and sentinel
node metastasis: a randomized clinical trial. Jama. 2011;305(6):569-75. Epub 2011/02/10.

34. Kiebert GM, de Haes JC, van de Velde CJ. The impact of breast-conserving treatment and
mastectomy on the quality of life of early-stage breast cancer patients: a review. Journal of clinical
oncology : official journal of the American Society of Clinical Oncology. 1991;9(6):1059-70. Epub
1991/06/01.

35. Mieog JS, van der Hage JA, van de Velde CJ. Neoadjuvant chemotherapy for operable
breast cancer. The British journal of surgery. 2007;94(10):1189-200. Epub 2007/08/19.

36. Xavier Harmeling J, Kouwenberg CA, Bijlard E, Burger KN, Jager A, Mureau MA. The effect
of immediate breast reconstruction on the timing of adjuvant chemotherapy: a systematic review.
Breast cancer research and treatment. 2015;153(2):241-51. Epub 2015/08/20.

37. Dixon JM, Renshaw L, Macaskill EJ, Young O, Murray J, Cameron D, et al. Increase in
response rate by prolonged treatment with neoadjuvant letrozole. Breast cancer research and
treatment. 2009;113(1):145-51. Epub 2008/02/12.

38. Zafrani B, Vielh P, Fourquet A, Mosseri V, Durand JC, Salmon RJ, et al. Conservative
treatment of early breast cancer: prognostic value of the ductal in situ component and other
pathological variables on local control and survival. Long-term results. European journal of cancer
& clinical oncology. 1989;25(11):1645-50. Epub 1989/11/01.

39. Woods R, Gelmon K, Tyldesley S, Kennecke H, Speers C, Yerushalmi R, editors. Impact of
mulitfocal/multicentric versus unifocal breast cancer on local recurrence. ASCO Annual Meeting
Proceedings; 2010.

40. Schaverien MV, Raine C, Majdak-Paredes E, Dixon JM. Therapeutic mammaplasty--
extending indications and achieving low incomplete excision rates. European journal of surgical
oncology : the journal of the European Society of Surgical Oncology and the British Association of
Surgical Oncology. 2013;39(4):329-33. Epub 2013/02/05.

41. Griepsma M, de Roy van Zuidewijn DB, Grond AJ, Siesling S, Groen H, de Bock GH. Residual
breast tissue after mastectomy: how often and where is it located? Annals of surgical oncology.
2014;21(4):1260-6. Epub 2013/12/25.




42, Engel J, Kerr J, Schlesinger-Raab A, Sauer H, Holzel D. Quality of life following breast-
conserving therapy or mastectomy: results of a 5-year prospective study. The breast journal.
2004;10(3):223-31. Epub 2004/05/06.

43. Tsai RJ, Dennis LK, Lynch CF, Snetselaar LG, Zamba GK, Scott-Conner C. The risk of
developing arm lymphedema among breast cancer survivors: a meta-analysis of treatment factors.
Annals of surgical oncology. 2009;16(7):1959-72. Epub 2009/04/15.

44, Gahm J, Wickman M, Brandberg Y. Bilateral prophylactic mastectomy in women with
inherited risk of breast cancer--prevalence of pain and discomfort, impact on sexuality, quality of
life and feelings of regret two years after surgery. Breast (Edinburgh, Scotland). 2010;19(6):462-9.
Epub 2010/07/08.

45. Fallowfield L. Psychosocial issues in breast cancer. Breast Surgery: A Companion to
Specialist Surgical Practice, 4th Edition. 2014:245-58.



