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Abstract
Background  The emphasis on aesthetic outcomes and quality of life after breast cancer surgery has motivated breast sur-
geons to develop oncoplastic breast conserving surgery (OPS). Training programs are still rare in most countries, and there 
is little standardization, which challenges the scientific evaluation of these techniques. This systematic review aims to assess 
oncological and cosmetic outcomes of OPS.
Methods  After a strict selection process with precise inclusion and exclusion criteria, oncologic and aesthetic outcomes of 
oncoplastic surgery were searched, using the MEDLINE database up to September 30th, 2017. Available published literature 
was classified in levels of evidence. After a thorough screening process, only studies with the best level of evidence were 
included on selection. Systematic reviews and meta-analyses were not included for methodological reasons.
Results  Titles and abstracts of 2.854 citations were identified and after screening 15 prospective studies including 1.391 
patients were reviewed and scored in detail. Local relapse was found in 2.8% of cases with a wide range of follow-up (from 6 
to 74 months). Close margins were retrieved in 11% of cases and positive margins in 9.4% of cases. Mastectomy was imple-
mented in 6.9% of breast cancer patients to whom OPS was performed. Good cosmetic outcomes were detected in 90.2% of 
patients undergoing OPS, leaving open issues for who should perform cosmetic evaluation and which method should be used.
Conclusion  Tumor margins, mastectomy rates, and cosmetic outcomes of OPS have to be further improved by standardizing 
various aspects of OPS. Research efforts should focus on level I evidence assessing both oncological and aesthetic outcomes 
of OPS and survival rates.

Keywords  Oncoplastic surgery · Breast cancer · Breast conservation · Oncologic outcomes · Aesthetic outcomes · 
Cosmesis

Abbreviations
OPS	� Oncoplastic breast conservation surgery
BCT	� Breast conserving treatment
BCS	� Breast conserving surgery

RCTs	� Randomized controlled trials
DCIS	� Ductal carcinoma in situ

Introduction

Breast cancer is the most common cancer among women 
[1], with a 5-year survival higher than 90% in early stage 
disease [2, 3].

Breast cancer surgery has evolved overtime from Hal-
sted radical mastectomies to modern breast-conserving 
surgery (BCS). RTCs have proven that BCS has no inferior 
to mastectomy survival [4, 5] and today BCS and adjuvant 
whole-breast radiotherapy represent the gold standard for 
the vast majority of patients with early stage breast cancer 
[6, 7]. The main goal of BCS is the resection of the tumor 
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with adequate surgical margins while achieving a favora-
ble aesthetic result. Good aesthetics have been associated 
with better psychological recovery and improved quality 
of life [8], but while large proportionate breast volumes are 
excised, subsequent defects and deformities are inevita-
ble and contrast to patients’ aesthetic desires [9]. In cases 
of certain unfavorable tumor locations and for significant 
volumes of resection required for adequate oncologic treat-
ment, cosmetic results are implausible. To this direction, 
introduction of OPS paved the way to overcome the limits 
of BCS, allowing larger and more adequate resections, 
but hiding the defects of excision using various volume-
displacement techniques of plastic surgery [10–12].

In the new era of breast cancer surgery, introduction 
of OPS gains continuous acceptance. Combined goals of 
OPS are oncological safety and good aesthetic outcomes. 
The application of aesthetic techniques for therapeutic 
purposes should never compromise the main objective of 
breast cancer surgery which is to obtain clear margins with 
good local disease control [13]. Terminologically, OPS 
embraces a combination of plastic surgical procedure with 
breast conserving treatment (BCT) that permits obtain-
ment of wide excisions and prevents breast deformities 
by immediate reconstruction of large resection defects. 
Oncoplastic procedures represent a useful alternative for 
resection of 20–40% of the breast [14–16].

Surgical approaches for OPS could be divided in: vol-
ume replacement procedures, which substantially combine 
resection with immediate reconstruction of the defect 
[17–21] and volume-displacement procedures which com-
bine resection with a variety of different breast-reduction 
and -reshaping techniques, according to the location of the 
tumor. The last approach causes a net loss of breast volume 
and frequently demands a contralateral procedure to obtain 
symmetry [22, 23].

Rationale of OPS is obtainment of better cosmetic out-
comes together with wider resections, there are although, 
a few data from the oncologic point of view, regarding its 
impact on local recurrences, distant metastases and overall 
survival [24].

It has fundamental importance to remember that there 
are limitations related to breast cancer patients, to whom 
this procedure can be offered.

Quality of reporting in published evidence is manda-
tory to acknowledge oncological and cosmetic outcomes 
of OPS, to address issues on morbidity and quality of life 
and, importantly, to direct correctly clinical decisions and 
inform patients. Objectives of this systematic review were 
to assess oncological and aesthetic outcomes of OPS in 

breast cancer treatment, extracting data from published 
studies with the best level of available evidence.

Methods

A literature search for relevant articles regarding application 
of OPS in breast cancer treatment was conducted, using the 
MEDLINE database. The search was limited to English-writ-
ten studies involving women with breast cancer undergoing 
OPS. A comprehensive literature search was conducted using 
the following search terms: “oncoplastic surgery”, “breast 
cancer”, “breast conservation”, “oncologic results”, “cosmetic 
results”, “cosmesis”. Various combinations of the keywords 
and related terms were used to increase sensitivity. Abstracts 
from all articles were obtained and those with relevant data on 
OPS were reviewed. A manual cross-reference search of the 
bibliographies of relevant articles was conducted to identify 
studies not found through the computerized search.

Language restrictions were applied (only articles in English 
were considered eligible); two investigators (I.G.P. and C.D.), 
working independently, searched the literature and extracted 
data from each eligible study. Reviews were ineligible, whilst 
all prospective studies were eligible for this systematic review. 
We checked all the references of relevant reviews and articles 
that our search retrieved, so as to identify potentially eligible 
conference abstracts. In instances where multiple (overlap-
ping) publications stemming from the same study were iden-
tified, the larger size study was included. Inclusion and exclu-
sion criteria of this systematic review are reported in Fig. 1.

After the application of precise inclusion and exclusion 
criteria, which revealed 2.854 citations published between 
2000 and 30th September 2017, a first screening was imple-
mented retrieving 141 articles for potential inclusion which 
were reviewed in detail. A second screening was mandatory 
to exclude not eligible studies. After the second screening, 126 
articles were excluded, leaving 15 articles to form the basis of 
this systematic review (Fig. 1).

After the first selection of studies for potential inclusion, the 
eligible articles included were classified into levels of evidence 
according to the Oxford Centre for Evidence-Based Medicine 
Levels of Evidence, in a comprehensive effort to extract data 
from high-quality published literature [25]. Cardinal objectives 
of this systematic review were assessment of oncological and 
aesthetic outcomes of OPS, based on the best level of avail-
able evidence. As per methodological design, this systematic 
review targets to include on selection, only published studies 
with the best level of evidence.
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pathology 

Delayed reconstruc�on 

Reconstruc�on a�er 
mastectomy 

Sc
re

en
in

g 
Id

en
�fi

ca
�o

n 
El

ig
ib

ili
ty

 
In

cl
ud

ed
 

Abstracts through MEDLINE search iden�fied 

2.854

Records screened

2.854

Full text ar�cles assessed for eligibility 

141

Studies reviewed and scored  

15

Search Terms

“oncoplas�c surgery”, “breast cancer”, “breast conserva�on”,  
“oncologic results”, “cosme�c results”, “cosmesis”

Irrelevant ar�cles excluded

2.713

Full text ar�cles excluded 

126

Fig. 1   Literature diagram
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Results

Data extraction and obtained outcomes of OPS

Design of included studies

Literature search revealed no randomized controlled trials 
(RCTs). Only studies with the best level of evidence were 
included on selection (Fig. 1). A number of 15 prospective 
studies [10, 24, 26–38] were analyzed and reviewed for the 
aims of this article. It should be highlighted although, that 
all included trials were single-center studies, factor which 
represents one of the major shortcomings of current pub-
lished evidence on OPS.

Included study population and follow‑up

A total number of 1.391 breast cancer patients treated with 
OPS were included in this systematic review. Mean follow-
up was different in assessed studies, although, it did not 
exceed 6 years, with a range of 1–74 months (Table 1).

All included studies recruited patients from single clinical 
institutions with small sample sizes. Eight of the analyzed 
studies included less than 100 patients per study in the OPS 
group, whereas, none of the remaining 7 studies exceeded 
300 patients per study. A total of 1.391 patients were treated 
using OPS techniques. In these prospective studies, the pre-
dominant histotype was invasive ductal carcinoma (Table 1).

Quality metrics of current evidence on OPS

After strict screening, only prospective studies were included, 
as the only available literature offering the best quality of 
evidence and reporting. Considering the absence of RCTs 
(level 1 evidence), a total number of 15 prospective studies 
report the best available evidence on OPS, whereas, 87 stud-
ies report level 3 evidence and 39 studies level 4 (Fig. 1).

All 1.391 breast cancer patients included in this system-
atic review were operated with different oncoplastic tech-
niques of breast conservation. They examine breast cancer 
cases scheduled for immediate breast reconstruction follow-
ing BCS. Only one of the prospective studies which were 
reviewed and scored, presented complete data and adopted 
scientifically virtuous methodology for evaluation of onco-
logical and aesthetic outcomes after OPS [10].

Oncological outcomes after OPS

Local recurrence

OPS offers a better control of tumor margins and it is safe 
as mastectomy in tumors less than 2 cm and probably safer 
than BCS in larger tumors. However, for the assessment of 

local recurrence a follow-up period of 2 years was consid-
ered mandatory [39].

Among included articles reviewed and scored for the aims 
of this systematic review, a total of 11 studies reported data 
on local recurrence, with a mean follow-up period rang-
ing from 1 month to 74 months [10, 24, 26–31, 35, 37, 38] 
(Table 1). Eight of these studies assessed local relapse with 
mean and median follow-up periods exceeding 2 years [10, 
24, 26–31].

More particularly, Clough et al. [10], retrieved a 5-year 
actuarial local recurrence rate of 9.4%, which represents the 
highest percentage of local relapse in all included studies. 
Whereas, Rietjens et al. [24] report a 3% of relapse after 
74 months of median follow-up, a datum which is in accord-
ance with the 2, 9% of local relapse found by Kaviani et al. 
[28], after 26 months of follow-up. Veiga et al. [34], in a first 
publication reported a local recurrence rate of 4.4% which 
was decreased to 2.2% in a second paper published a year 
later [35]. OPS techniques were adopted in both studies. In 
both studies follow-up did not exceed 1 year, which is a lim-
iting factor for adequate evaluation of local recurrence [35, 
37]. A local recurrence rate of 2% was found also by Mansell 
et al. [29] after 5 years of follow-up. Very low rates of local 
relapse were retrieved by Rusby et al. [27] after follow-up of 
44 months. Whereas, in the studies of Meretoja et al. [26], 
Yang et al. [38], Adimulam et al. [30] and Colombo et al. 
[31], local recurrence rate was 0%, as no local recurrence 
was detected in the last four studies (Table 1).

Among eleven included studies, which assessed local 
recurrence, it is important to highlight that in four studies 
no local relapse was observed [26, 30, 31, 38]. Among these 
four studies, only in the study by Yang et al. [38], the follow-
up was less than 2 years. No detection of local recurrence in 
these four studies [26, 30, 31, 38] represents a datum which 
favors OPS, although, it should be interpreted with caution, 
particularly in the study of Yang et al. [38] which is limited 
by the very short follow-up period. Among 15 included stud-
ies who assess oncological outcomes of OPS, 4 studies did 
not report data on local recurrence rate, fact which shows the 
incomplete reporting in published literature [32, 33, 36, 37].

The included studies suggest that when mean or median 
follow-up exceeds 2 years, it permits local relapse retrieval at 
rates ranging from 0 to 9.4%. In these studies, there is a wide 
range in follow-up periods, ranging from 6 to 74 months.

Margin involvement

Margin involvement rates should always be assessed. The 
internationally adopted definition of tumor-free margins is 
a distance of a minimum 1 mm from the exterior tumor bor-
der. It is noteworthy that, achieving distances which exceed 
1 mm of tumor-free margins, local recurrence rates are not 
furtherly reduced, despite the rationale of OPS which is 
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Table 1   Data on included studies and oncologic results of OPS

Study Groups and no. 
of pts

Mean/median 
FU in months

MS MI Local recurrence

Clough et al. 
[10]

1 group
OPS n = 101 

pts

46 (median) 6.00% 
(6/101pts)

Free 90 (89%) 5 year LR rate: 9.4%
Focal 4 (4%)
Extensive 3 (3%)
Unknown 4 (4%)

Kaur et al. [33] 2 groups
1st: OPS n = 30
2nd: quan-

drantectomy 
n = 30

NR
(referred as 

short FU)

NR 1st group 2nd group Cannot be evaluated 
(short FU)Free 25 (83%) 17 (57%)

Close 4 (13%) 10 (33%)
Positive 1 (3%) 1 (3%)
Unknown 2 (7%)

Rietjens et al. 
[24]

One group
OPS n = 148 

pts

74 (median) 6.00% (9/148)
5 to contralat-

eral breast 
(cancer dur-
ing FU)

1 due to posi-
tive margins

3 due to recur-
rence

Free 135 (91%) LR rate: 3.00%
Close 5 (3%)
Focal 8 (5%) (with 

DCIS)
2 reoperations

Giacalone et al. 
[32]

Two groups 
n = 74

1st OPS: n = 31
2nd quan-

drantectomy 
n = 43

NR 1st group: 13% 
2nd group: 
16.2%

1st group 2nd group NR
Free 24 (77%) 29 (67%)
Close 4 (13%) 7(16.5%)
Positive 3(10%) 7 (16.5%)

Rusby et al. 
[27]

Two group
OPS n = 115

Median FU
41.4 months 

(referred in 
abstract)

44, 1 months
(referred in 

text)
(inter-quartile 

range 21, 
1–82 months)

7.00% (8/115)
Five due to 

positive 
margins

One due to 
close margins

One due to risk 
reduction

One due to 
local recur-
rence

Final frozen section 1.00% (1/107)
Free 107 (93%)
Close (in paraf-

fin section)
3 (3%) 2 reexcisions

1 mastectomy
Positive 5 (4%) All mastecto-

mies

Veiga et al. [34] Two groups
1st: OPS n = 45
2nd: BCT 

n = 42

Median FU
6 and 

12 months
(OPS group)
36 months
(BCT group)

4.4% (2/45 pts) NR 1st group: 4.4% 
(2/45)

2nd group: NR

Veiga et al. [35] Two groups
1st OPS n = 45
2nd BCT n = 45

6 and 12 
months

2.2% (1/45 pts) NR 1ST group: 2.2% 
(1/45)

2nd group: NR
Meretoja et al. 

[26]
One group
OPS n = 90

26 (median) 12.2% (11/90 
pts)

Inadequate margins in 11 pts (12.2%) treated with 
mastectomy

No LR
No DR

Chan et al. [36] One group 
n = 162

1–3 months NR FREE NR

Bong et al. [37] One group
OPS n = 167

NR 7.00% (11/167 
pts)

Close or involved 37/ 167 
(22.2%)

NR

Re-excision 17 (10%)
Subsequent MS 11 (6.6%)
Radiotherapy 3 (1.8%)
Plant reoperate 5 (3%)

Yang et al. [38] One group
OPS n = 58

21 (mean) NR NR No LR
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obtainment of wider excisions which may improve local 
relapse rates [40–42].

A total number of eleven prospective studies examined 
margin involvement rates. For the aims of this systematic 
literature review, outcomes of these studies were analyzed 
and compared [10, 24, 26–33, 37]. Authors describe close 
margins with different definitions resulting in an incongru-
ous reporting. In the vast majority of these studies, close 
margins were considered to be retrieved when a distance 
of 1 mm or 2 mm was obtained between the cut edge of 
the sample and the external border of the tumor. Among 
included studies the highest rates of tumor-free margins 
are detected in two studies. Kaviani et al. [28], report 
tumor-free margins in 95% of cases and Rusby et al. [27], 
detected similar rates of free margins in 93% of cases. 
Whereas, Clough et al. [10], found tumor free margins in 
89% of cases.

More particularly, we found that in the overwhelming 
majority of breast cancer patients, adoption of OPS tech-
niques permits obtainment of tumor-free margins in the 
88.1% of cases. Whereas, close margins were retrieved in 
11% of cases and positive margins in 9.4% of cases. only 
a 6.97% of breast cancer patients to whom OPS was per-
formed, needed implementation of mastectomy (Table 1; 
Fig. 2). Giacalone et al. [32] performed mastectomy in 13% 
of cases after OPS; this percentage (13%), exceeds signifi-
cantly the mean mastectomy rate (6.97%) of this systematic 
review.

It is well conceived that when mastectomy rates are as 
high as 13% of cases, as reported in some studies [32], OPS 
is not proposed to “eligible cases”, which highlights the need 
for adequate and appropriate selection of “eligible cases” 
for OPS. This inappropriate selection of eligible patients 
for OPS, clearly affects negatively mastectomy rates. In 

Table 1   (continued)

Study Groups and no. 
of pts

Mean/median 
FU in months

MS MI Local recurrence

Kaviani et al. 
[28]

One group
OPS n = 240 

pts

26 (mean) 2.5%
(6/240 pts)

Free 228(95%) 2.9% (7/240)
Involved 12(5%)

Mansell et al. 
[29]

Three groups
1st OPS 

n = 104
2nd WLE 

n = 558
3rd Ms ± IR 

n = 318

56.2 (median) 1st group: 
12.5% 
(13/104)

2nd group: 
5.4%

1st group 2nd group 5-year LR rate
1st group: 2%
2nd group: 3.4%
3rd group: 2.6%

Involved 15 (14.4%) 13.1%

Adimulam 
et al. [30]

One group
OPS n = 35

28 (mean) 2.9% (1/35 pts) Positive 3 (8.5%) 28 months LR rate: 
0%

Colombo et al. 
[31]

One group
OPS n = 25

25 (median) 8%
(2/25 pts)
(1 with positive 

margins + 1 
with free 
margins 
and BRCA2 
mutation)

Free 22 (88%) 22months LR rate: 
0%Positive 3 (12%)

WLE wide local excision, Ms ± IR mastectomy with or without immediate reconstruction, n number of patients, NR not reported, MS mastec-
tomy, MI margin involvement, FU follow-up, LR local recurrence, DR distant recurrence

Fig. 2   Key messages of this 
systematic review on OPS for 
breast cancer

Available Eviden .rooP•:ec
• Underpowered studies.  
• No RCTs.  
• Prospec�ve studies offer the best available 
evidence. 

%8.2:ecnerrucerlacoL•:semoctuocigolocnO
• Free margins: 88.1 % 
• Close margins: 11%
• Posi�ve margins: 9.4%
• Mastectomy: 6.97%

.sesacfo%2.09:niSPOretfasisemsocdooG•:semoctuocitemsoC
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addition, specimen weight range in included studies was 
wide. Mean surgical specimen weight was 552.5 g, while in 
some cases, specimen weights arrived at 950 g.

Cosmetic outcomes after OPS

The second endpoint of this systematic review was assess-
ment of cosmetic outcomes after OPS. Aesthetic results 
after OPS for breast cancer were examined, although, in the 
vast majority of reviewed studies a great discrepancy was 
observed. This discord among included studies concerned 
substantially the different methods adopted to examine and 

assess obtained cosmetic outcomes after OPS. It should 
be highlighted that methodology of assessing and report-
ing cosmetic results is not univocal. Only eight studies [10, 
26, 28, 30, 31, 35, 36, 38], among included ones, assessed 
cosmetic outcomes obtained after OPS and these studies 
showed significant discrepancies (Table 2).

More particularly, Clough et al. [10], retrieved accept-
able cosmetic results in 88% of patients 2 years after OPS 
and 82% in 5 years [10]. In the study of Adimulam [30], 
96% of patients were extremely to moderately satisfied 
6 months after OPS. Meretoja et al. [26], found accept-
able cosmetic results in 84% of cases in a period of time 

Table 2   Cosmetic outcomes after OPS

Study Cosmetic outcomes

Clough et al. [10] acceptable result: 88% at 2 years, 82% at 5 years neoadjuvant RT vs adjuvant RT:worse results for neoadjuvant RT 
(42.9% vs 12.7%)

Veiga et al. [35] Better scores for the OPS group compared to the BCT group
Meretoja et al. [26] acceptable reresults 84% of the patients
Chan et al. [36] Surgeons Patients

Nearly similar 41% 40%
Slightly different 48% 45%
Clearly different 11% 14%
Distorted 0% 1%

Yang et al. [38] Surgeons Patients
Excellent 31% 38%
Good 52% 45%
Fair 15% 15%
Bad 2% 2%

Kaviani et al. [28] improved cosmesis by OPS
Adimulam et al. [30] The cosmetic outcome was assessed in 25pts by a plastic surgeon and a nurse independently, using the same 7 criteria

Outcome category Score
Poor ≤ 15
Fair 16–18
Good 19–22
Excellent 23–26

Surgeon Nurse
Total score 8–25 11–26
Average score 18.8 20.12
Poor cosmetic outcome: 12% of pts (surgeon + nurse both)
Patient’s self-assessment by questionnaire
Extremely satisfied 48% (12 pts)
Moderately satisfied 48% (12 pts)
Not satisfied 4% (1 pt)
96% were moderately to extremely satisfied 6 months after OPS84% (21/25) felt that their social life was not affected by 

the surgery
Colombo et al. [31] Cosmetic evaluation in 15 patients

Excellent–good (4–5/5) 14 (93.3%)
Fair (3/5) 1 (6.6%)
Poor–bad None
Median score 4.4
Patient’s satisfaction median score: 9.6
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of 6–52 months. Improvement of cosmesis using OPS, was 
equally confirmed by Veiga et al. [35], assessed at the 
6th and 12th postoperative months and Kaviani et al. [28] 
during a median follow up period of 26 months. In the 
studies of Colombo et al. [31], Chan et al. [36] and Yang 
et al. [38] cosmetic evaluation after OPS was performed 
both by surgeons and patients. Considered together, these 
eight studies describe favorable aesthetic results following 
OPS, in the majority of patients. In fact, 90.2% of patients 
had good cosmetic results [10, 26, 28, 30, 31, 35, 36, 38].

Nevertheless, most of these 8 studies provide very lim-
ited information on the cosmetic outcome in relation to 
whether patients received radiotherapy (Table 3). Clough 
et al. [10] provide a description of the grading system 
for cosmetic evaluation of the patients; follow up with 
bilateral mammograms was also consistent for this group 
of patients. Ninety-five patients with negative surgical 
margins had an acceptable cosmetic result; postoperative 
radiation did not alter the cosmetic result. In 13 patients 
who received preoperative radiation therapy, results were 
worse compared to postoperative radiotherapy.

In another detailed report of the assessment methodol-
ogy regarding cosmetic outcomes performed by Adimu-
lam et al. [30], the follow up for 25% of this cohort of 
35 patients was 18.8 months, accessed by the surgeon. 
Meretoja et al. [26], discussed that none of the patients 
involved in their prospective study developed mild or 
moderate radiation related complications. Chan et al. [36] 
report as one of the limitations of their study the short-
term follow-up (1–3 months), where radiation effects 
were not considered. However, they predict minimal 
adverse cosmetic effects of radiation on patients treated 
with OPS, due to breast redistribution and the result-
ant smaller breast after OPS. Yang et al. [38] treated 58 
patients with OPS and evaluated cosmetic outcomes at 

12 months postoperatively, with an “excellent and good” 
overall cosmetic result in the majority of cases (83%); 
all patients received adjuvant radiotherapy and the aver-
age follow-up interval was 21 months. Finally, Colombo 
et al. [31] produced favorable cosmetic outcomes; all 25 
patients received postoperative radiotherapy.

Discussion

In recent years, introduction of new surgical concepts per-
mitted better response in patients’ needs for better quality 
of life and improved aesthetic outcomes after surgery. To 
that direction, OPS, undoubtedly paves the way of change 
in surgical perceptions [10, 12, 15].

OPS is a relatively new approach which integrates proper 
oncologic surgery with reconstructive techniques of plastic 
surgery, aiming to improve cosmetic outcomes obtained with 
the classical BCS [43]. OPS expands the indications of BCT, 
even in cases in which attended cosmesis after the classical 
BCT seems to be poor [44–46].

A wide range of oncoplastic techniques have been 
adopted to achieve different patient and tumor requirements 
but essentially the crucial principle should be to obtain 
adequate oncological surgery (therapeutic volume reduc-
tion) and then, an appropriate breast tissue rearrangement 
(volume-displacement) to correct the defect [47–49]. Mod-
ern breast surgeons should propose OPS for breast cancer 
to eligible cases [15].

Quality of reporting on OPS

Fragmentary reporting of current literature might be attrib-
uted to the recent introduction of OPS techniques in breast 
cancer treatment. Τhere is still room for development and 

Table 3   Data Regarding 
Radiotherapy in OPS patients

Study Radiation therapy in OPS patients

Clough et al. [10] Postoperative radiotherapy did not alter the cosmetic result, and good 
breast symmetry was maintained over time, but the cosmetic result 
was related to the timing of radiotherapy. Results were worse in 
the 13 patients who received preoperative rather than postoperative 
radiotherapy (42.9% vs 12.7%, p < .002)

Meretoja et al. [26] Received radiotherapy and systemic adjuvant therapy
Veiga et al. [35] All patients received radiotherapy (control and oncoplastic group)
Kaviani et al. [28] All cancer patients received radiotherapy (RTx)
Yang et al. [38] All patients received adjuvant radiotherapy (RTx)

18 patients received chemotherapy and RTx
12 Patients received some form of hormonal therapy and RTX
10 patients received chemotherapy, hormonal therapy and RTx

Adimulam et al. [30] Whole-breast + boost to tumor bed irradiation in 33 patients, 2 
patients received accelerated partial breast irradiation through inter-
stitial brachytherapy ports

Chan et al. [36] Cosmetic outcome was evaluated before chemotherapy and irradiation
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advance in the quality of reporting and adherence to the 
consolidated standards of reporting trials (CONSORT) rec-
ommendations [50, 51]. It is recognized that RCTs provide 
clinicians with the best level of evidence for the effects of 
interventions. As observed by Haloua et al. [52], major 
limiting factors regarding published evidence in regard to 
OPS, are that it lacks RCTs and contains methodologically 
inconsistent and underpowered studies, which conceal part 
of their results.

It should be mentioned that this is the first systematic 
review on OPS, which extracts data on oncological and aes-
thetic results of OPS from the most robust, methodologi-
cally, published studies and proposes an original methodol-
ogy for eligible studies screening and selection according 
to evidence level [21–23]. Inclusion and exclusion criteria, 
methodology of screening, and selection process are distinc-
tive and peculiar of this systematic review.

Assessment of oncological outcomes after OPS

A rapidly increasing body of published evidence suggests 
comparable rates of local recurrence between OPS and con-
ventional BCS. Actually, there are oncologic advantages 
of OPS, since this method, permits obtainment of larger 
resection specimens than BCS alone [32, 33]. Furthermore, 
OPS improves patient satisfaction by improving aesthetic 
outcomes after BCS.

Oncological outcomes of OPS were reviewed and com-
pared in this systematic review. We found that in the over-
whelming majority of breast cancer patients, adoption of 
OPS techniques permits obtainment of tumor-free margins 
in the vast majority of cases (88.1%). A limited number 
(6.97%) of breast cancer patients to whom OPS was per-
formed, needed implementation of mastectomy (Fig. 2). 
These relatively low and acceptable rates of mastectomy 
highlight the oncological safety of OPS. Despite the large 
specimens excised in the analyzed studies using OPS tech-
niques, wider resection specimens did not permit obtain-
ment of tumor-free surgical margins in all breast cancer 
patients, included in this article. Range of specimen weights 
in included studies presented significant variability.

Oncological results of OPS based on outcomes from the 
15 included prospective studies were comparable with the 
results of various single-center observational studies. Com-
paring oncological results of OPS found in this systematic 
review with published evidence and more particularly with 
the single largest retrospective study evaluating oncologi-
cal and cosmetic outcomes of 540 patients over a period of 
20 years [53], we found comparable oncologic outcomes. 
In comparison with our results, the aforementioned retro-
spective study by Fitoussi et al. [53], found tumor-involved 
margins in 5% of cases, focal involvement in 14% of cases 
and clear margins in the 81% of cases. In our systematic 

review we found clear margins in 86.8% of cases. It should 
be mentioned that in Fitoussi study, 7% of cases received 
an additional boost of radiotherapy, an overall 9% required 
mastectomy and 2% of cases required re-excision [53].

The 15 prospective studies we reviewed and scored, 
report a mean local recurrence rate of 2.8%. Local recur-
rence rate varied significantly in included studies from 0 to 
9.4% (Fig. 2). The follow-up varied considerably, ranging 
from 6 to 74 months. The selected studies described sur-
vival rates between 92% and 99%. In Fitoussi retrospective 
study [53], local recurrence rate was higher in comparison 
with our review (7%), the 5-year survival rate was 93% and 
the overall disease-free survival rate 88% after OPS with 
additional treatment. This fact can be partly explained by the 
shorter follow-up in our systematic review (approximately 
2 years) in comparison with the 5 years of follow-up in the 
retrospective study by Fitoussi et al. [53].

We also examined outcomes obtained by Chakravorty 
et al. [54]. In this retrospective study, oncological outcomes 
of OPS were compared with the standard BCS. Authors 
examined and compared re-excision and local recurrence 
rates after BCS (440 patients) and OPS (150 patients). Re-
excision was 2.7% in the OPS group and 13.4% in the BCS 
group. It seems that OPS techniques significantly decrease 
re-excision rates. At a median follow-up of 28 months, local 
relapse was 2.7% and 2.2% and distant relapse 1.3% and 
7.5% for OPS and BCS, respectively. The projected 6-year 
local recurrence rate in the OPS group was 4.3%. Early 
follow up data suggests oncological outcomes of OPS are 
similar to BCS, despite the larger tumor size and the higher 
grade in the OPS group [54]. These data are comparable 
with our findings.

Assessment of breast cosmesis after OPS

Which is the best time to evaluate breast cosmesis after 
breast cancer surgery consists crucial issue in the assessment 
of cosmetic results after OPS. Addressing that issue, some 
authors consider that the ideal time to assess cosmesis is at 
least 2 years after OPS. This timeframe is of importance and 
it is due to the long-term effects of radiation which worsens 
breast aesthetics [55–57].

It should be mentioned that open issues in published 
literature remain: (a) who should perform cosmetic evalu-
ation and (b) with which method. Different methods of cos-
metic assessment have been proposed with panel evaluation, 
breast retraction and patient self-evaluation to be the most 
frequently adopted. The last one is fundamental because 
the subjective experience of the patient is the cornerstone 
for assessment of quality of life. Of note, patients consist-
ently mention higher scores than professionals [58–60]. A 
truly objective method is the measuring changes in breast 
symmetry with breast retraction assessment. In general, a 
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combination of cosmetic assessment methods will produce 
the most reliable results [59, 60].

Not all included studies which have been reviewed and 
scored for the aims of this systematic review, assessed cos-
metic outcomes. Cosmesis was evaluated in 8 out of 15 
prospective studies; these studies reported good cosmetic 
outcomes in 90.2% of patients (Fig. 2). It is noteworthy that 
only one of these eight studies reported appropriate assess-
ment of cosmetic results using an independent panel format 
and a follow-up time of at least 2 years [10].

The same method of cosmetic evaluation adopted by 
Clough et al. [10] in our review was also used in the retro-
spective study by Fitoussi et al. [53]. Authors in this retro-
spective study [53] used a panel composed of a surgeon, a 
nurse, and a layman. Using a 5-point scale from excellent 
to poor, the cosmetic outcome was satisfactory in 98% of 
patients at 12 months, and in 90% of patients 5 years after 
surgery [53].

Despite the discrepancy among the prospective studies 
described here concerning follow-up periods and methods 
of postoperative cosmetic evaluation, the cosmetic outcomes 
after OPS seem encouraging. Good cosmetic outcomes were 
detected in 90.2% of patients included who underwent OPS, 
superior to 60–80% rate of acceptable cosmetic results gen-
erally achieved with the standard BCT [61, 62]. This supe-
riority of OPS in the achievement of better cosmetic results 
compared to the standard BCT, is an issue of fundamental 
importance for patient’s body image and quality of life [34, 
35]. Our results are in accordance with published evidence 
regarding cosmetic outcomes after OPS. In fact, better cos-
mesis of OPS (in comparison to the standard BCS), favors 
its application in eligible breast cancer cases [63–65].

According to our results, there are limited data relating 
radiotherapy treatment with cosmetic outcomes in the 8 
articles included in our study [10, 26, 28, 30, 31, 35, 36, 
38]. Only one paper [10] reported that patients who received 
preoperative radiation therapy had worse cosmetic results 
compared to those who had postoperative radiotherapy. It 
has been reported that both surgery and radiotherapy-asso-
ciated fibrosis may have a negative impact on breast symme-
try; radiotherapy itself may cause either hypopigmentation 
or hyperpigmentation in the treated breast [66]. Therefore, 
further cosmetic evaluation in relation to radiotherapy after 
OPS is needed.

Cosmesis remains for some centers a qualitative and not 
quantitative variable, which is still affected by subjective and 
probably biased evaluations. Validated methods for aesthetic 
scoring of the breast cosmesis after OPS should be uniform 
and internationally accepted, to represent a confirmed and 
univocal tool for cosmetic evaluation, which still nowadays, 
does not exist [10, 26, 28, 30, 35, 36, 38].

Conclusion

Although OPS has greatly evolved over recent years with 
acceptable published results on aesthetics, margin involve-
ment, mastectomy and recurrence rate, it has to be further 
improved. Oncological and aesthetic outcomes are not uni-
formly reported in studies and applied algorithms which 
define patient’s inclusion and exclusion criteria for OPS 
are quite different among breast units. Proper patient selec-
tion and careful planning are of great importance to achieve 
acceptable results.

This study proves that current evidence on OPS is limited 
by the lack of RCTs which are mandatory to compare onco-
logical and cosmetic results of BCS and OPS. High level of 
evidence is still needed to obtain more generalizable results 
regarding oncological and cosmetic outcomes of OPS.

Compliance with ethical standards 

Conflict of interest  The authors declare no conflict of interest.

References

	 1.	 Siegel R, Miller KD, Jemal A, et al. Cancer statistics, 2018. CA 
Cancer J Clin. 2018;68:7–30.

	 2.	 DeSantis CE, Lin CC, Mariotto AB, et al. Cancer treatment and 
survivorship statistics, 2014. CA Cancer J Clin. 2014;64:252–71.

	 3.	 International Agency for Research on Cancer (IARC). World 
Health Organization, GLOBOCAN 2012: estimated cancer inci-
dence, mortality and prevalence worldwide in 2012. http://globo​
can.iarc.fr/old/FactS​heets​/cance​rs/breas​t-new.asp-TOP. Accessed 
Dec 2016.

	 4.	 Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch M, Fisher 
ER, et al. Twenty-year follow-up of a randomized trial compar-
ing total mastectomy, lumpectomy, and lumpectomy plus irradia-
tion for the treatment of invasive breast cancer. N Engl J Med. 
2002;347:1233–41.

	 5.	 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. N Engl J Med. 2002;347:1227–35.

	 6.	 Bartelink H, Horiot JC, Poortmans PM, et al. Impact of a higher 
radiation dose on local control and survival in breast-conserving 
therapy of early breast cancer: 10-year results of the randomized 
boost versus no boost EORTC 22881-10882 trial. J Clin Oncol. 
2007;25:3259–65.

	 7.	 Bartelink H, Horiot JC, Poortmans PM, et al. Recurrence rates 
after treatment of breast cancer with standard radiotherapy with 
or without additional radiation. N Engl J Med. 2001;345:1378–87.

	 8.	 Rowland JH, Desmond KA, Meyerowitz BE, et al. Role of breast 
reconstructive surgery in physical and emotional outcomes among 
breast cancer survivors. J Natl Cancer Inst 2000; 1422–1429.

	 9.	 Kaviani A, Sodagari N, Sheikhbahaei S, et al. From radical mas-
tectomy to breast-conserving therapy and oncoplastic breast 
surgery: a narrative review comparing oncological result, cos-
metic outcome, quality of life, and health economy. ISRN Oncol. 
2013;2013:742462.

http://globocan.iarc.fr/old/FactSheets/cancers/breast-new.asp-TOP
http://globocan.iarc.fr/old/FactSheets/cancers/breast-new.asp-TOP


426	 Breast Cancer (2019) 26:416–427

1 3

	10.	 Clough KB, Lewis JS, Couturaud B, et al. Oncoplastic techniques 
allow extensive resections for breast-conserving therapy of breast 
carcinomas. Ann Surg. 2003;237:26–34.

	11.	 Huemer GM, Schrenk P, Moser F, et al. Oncoplastic techniques 
allow breast-conserving treatment in centrally located breast can-
cers. Plast Reconstr Surg. 2007;120:390–8.

	12.	 Association of Breast Surgery at BASO; Association of Breast 
Surgery at BAPRAS; Training Interface Group in Breast Sur-
gery. Baildam A, Bishop H, Boland G, et al. Oncoplastic breast 
surgery—a guide to good practice. Eur J Surg Oncol. 2007; 33 
Suppl 1: 1–23.

	13.	 Morrow M. Minimally invasive surgery for breast cancer. BMJ. 
2009;19(338):b557.

	14.	 Rainsbury RM. Training and skills for breast surgeons in the new 
millennium. ANZ J Surg. 2003;73:511–6.

	15.	 Baildam AD. Oncoplastic surgery of the breast. Br J Surg. 
2002;89:532–3.

	16.	 Rew DA. Towards a scientific basis for oncoplastic breast surgery. 
Eur J Surg Oncol. 2003;29:105–6.

	17.	 Clough KB, Kroll SS, Audretsch W. An approach to the 
repair of partial mastectomy defects. Plast Reconstr Surg. 
1999;104:409–20.

	18.	 Noguchi M, Saito Y, Mizukami Y, Nonomura A, Ohta N, Koyasaki 
N, et al. Breast deformity, its correction and assessment of breast-
conserving surgery. Breast Cancer Res Treat. 1991;18:111–8.

	19.	 Dixon JM, Venizelos B, Chan P. Latissimus dorsi miniflap: 
a new technique for extending breast conservation. Breast. 
2002;11:58–65.

	20.	 Rainsbury RM, Paramanathan N. Recent progress with breast 
conserving volume replacement using latissimus dorsi miniflaps 
in UK patients. Breast Cancer. 1998;5:139–47.

	21.	 Raja MA, Straker VF, Rainsbury RM. Extending the role of 
breast-conserving surgery by immediate volume replacement. Br 
J Surg. 1997;84:101–5.

	22.	 Anderson BO, Masetti R, Silverstein MJ. Oncoplastic approaches 
to partial mastectomy: an overview of volume-displacement tech-
niques. Lancet Oncol. 2005;6:145–57.

	23.	 Nos C, Fitoussi A, Bourgeois D, Fourquet A, Salmon RJ, Klough 
KB. Conservative treatment of lower pole breast cancers by 
bilateral mammoplasty and radiotherapy. Eur J Surg Oncol. 
1998;24:508–14.

	24.	 Rietjens M, Urban CA, Rey PC, Mazzarol G, Maisonneuve P, 
Garusi C, et al. Long-term oncological results of breast conserva-
tive treatment with oncoplastic surgery. Breast. 2007;16:387–95.

	25.	 Oxford Centre for Evidence-based Medicine e levels of evidence, 
2009. http://www.cebm.net/index​.aspx?o=1025. Accessed 1 Apr 
2013.

	26.	 Meretoja TJ, Svarvar C, Jahkola TA. Outcome of oncoplas-
tic breast surgery in 90 prospective patients. Am J Surg. 
2010;200:224–8.

	27.	 Rusby JE, Paramanathan N, Laws SA, Rainsbury RM. Immediate 
latissimus dorsi miniflap volume replacement for partial mastec-
tomy: use of intra-operative frozen sections to confirm negative 
margins. Am J Surg. 2008;196:512–8.

	28.	 Kaviani A, Safavi A, Mohammadzadeh N, et  al. Oncoplas-
tic surgery in breast conservation: a prospective evaluation of 
the patients, techniques, and oncologic outcomes. Am J Surg. 
2014;208:727–34.

	29.	 Mansell J, Weiler-Mithoff E, Stallard S, et al. Oncoplastic breast 
conservation surgery is oncologically safe when compared to wide 
local excision and mastectomy. Breast. 2017;32:179–85.

	30.	 Adimulam G, Challa VR, Dhar A, et al. Assessment of cosmetic 
outcome of oncoplastic breast conservation surgery in women 
with early breast cancer: a prospective cohort study. Indian J Can-
cer. 2014;51:58–62.

	31.	 Colombo PE, Lefévre M, Delmond L, et al. Oncoplastic resec-
tion of breast cancers located in the lower-inner or lower-outer 
quadrant with the modified McKissock mammaplasty technique. 
Ann Surg Oncol. 2015;22:486–94.

	32.	 Giacalone PL, Roger P, Dubon O, El Gareh N, Rihaoui S, Taourel 
P, et al. Comparative study of the accuracy of breast resection in 
oncoplastic surgery and quadrantectomy in breast cancer. Ann 
Surg Oncol. 2007;14:605–14.

	33.	 Kaur N, Petit JY, Rietjens M, Maffini F, Luini A, Gatti G, et al. 
Comparative study of surgical margins in oncoplastic sur-
gery and quadrantectomy in breast cancer. Ann Surg Oncol. 
2005;12:539–45.

	34.	 Veiga DF, Veiga-Filho J, Ribeiro LM, et al. Quality-of-life and 
self-esteem outcomes after oncoplastic breast-conserving sur-
gery. Plast Reconstr Surg. 2010;125:811–7.

	35.	 Veiga DF, Veiga-Filho J, Ribeiro LM, et al. Evaluations of aes-
thetic outcomes of oncoplastic surgery by surgeons of different 
gender and specialty: a prospective controlled study. Breast. 
2011;20:407–12.

	36.	 Chan SWW, Cheung PSY, Lam SH. Cosmetic outcome and per-
centage of breast volume excision in oncoplastic breast conserv-
ing surgery. World J Surg. 2010;34:1447–52.

	37.	 Bong J, Parker J, Clapper R, et al. Clinical series of oncoplastic 
mastopexy to optimize cosmesis of large-volume resections for 
breast conservation. Ann Surg Oncol. 2010;17:3247–51.

	38.	 Yang JD, Bae SG, Chung HY, et al. The usefulness of oncoplas-
tic volume displacement techniques in the superiorly located 
breast cancers for Korean patients with small to moderate-sized 
breasts. Ann Plast Surg. 2011;67:474–80.

	39.	 Asgiersson KS, Rasheed T, McCulley SJ, Macmillan RD. Onco-
logical and cosmetic outcomes of oncoplastic breast conserving 
surgery. Eur J Surg Oncol. 2005;31:817–23.

	40.	 Kaufmann M, Morrow M, von Minckwitz G, et al. Locoregional 
treatment of primary breast cancer: consensus recommendations 
from an International Expert Panel. Cancer. 2010;116:1184–91.

	41.	 Meric F, Mirza NQ, Vlastos G, et al. Positive surgical mar-
gins and ipsilateral breast tumor recurrence predict disease-
specific survival after breastconserving therapy. Cancer. 
2003;97:926–33.

	42.	 Singletary SE. Surgical margins in patients with early-stage 
breast cancer treated with breast conservation therapy. Am J Surg. 
2002;184:383–93.

	43.	 Gabka CJ, Bohmert H. Future prospects for reconstructive surgery 
in breast cancer. Semin Surg Oncol. 1996;12:67–75.

	44.	 Cochrane RA, Valasiadou P, Wilson AR, Al-Ghazal SK, Macmil-
lan RD. Cosmesis and satisfaction after breast-conserving surgery 
correlates with the percentage of breast volume excised. Br J Surg. 
2003;90:1505–9.

	45.	 McCulley SJ, Macmillan RD. Planning and the use of thera-
peutic mammoplasty e Nottingham approach. Br J Plast Surg. 
2005;58:889–901.

	46.	 Spear SL, Pelletiere CV, Wolfe A, Tsangaris TN, Pennanen MF. 
Experience with reduction mammaplasty combined with breast 
conservation therapy in the treatment of breast cancer. Plast 
Recosntr Surg. 2003;111:1102–9.

	47.	 McCulley SJ, Macmillan RD. Therapeutic mammaplasty e analy-
sis of 50 consecutive cases. Br J Plast Surg. 2005;58:902–7.

	48.	 Clough KB, Kaufman GJ, Nos C, et al. Improving breast cancer 
surgery: a classification and quadrant per quadrant atlas for onco-
plastic surgery. Ann Surg Oncol. 2010;17:1375–91.

	49.	 Galimberti V, Zurrida S, Zanini V, et  al. Central small size 
breast cancer; how to overcome the problem of nipple and areola 
involvement. Eur J Cancer. 1993;29A:1093–6.

	50.	 The CONSORT (Consolidated Standards of Reporting Trials) 
Group. http://www.conso​rt-state​ment.org/. Accessed 1 Apr 2013.

http://www.cebm.net/index.aspx?o=1025
http://www.consort-statement.org/


427Breast Cancer (2019) 26:416–427	

1 3

	51.	 Adie S, Harris IA, Naylor JM. Mittal R. CONSORT compliance in 
surgical randomized trials: are we there yet? A systematic review. 
Ann Surg. 2013;258:872–8.

	52.	 Haloua MH, Krekel NM, Winters HA, et al. A systematic review 
of oncoplastic breast-conserving surgery: current weaknesses and 
future prospects. Ann Surg. 2013;257:609–20.

	53.	 Fitoussi AD, Berry MG, Fama F, et al. Oncoplastic breast surgery 
for cancer: analysis of 540 consecutive cases [outcomes article]. 
Plast Reconstr Surg. 2010;125:454–62.

	54.	 Chakravorty A, Shrestha AK, Sanmugalingam N, et al. How 
safe is oncoplastic breast conservation? Comparative analy-
sis with standard breast conserving surgery. Eur J Surg Oncol. 
2012;38:395–8.

	55.	 Vrieling C, Collette L, Fourquet A, et al. The influence of patient, 
tumor and treatment factors on the cosmetic results after breast-
conserving therapy in the EORTC “boost vs. no boost” trial. 
Radiother Oncol. 2000;55:219–32.

	56.	 Santos G, Urban C, Edelweiss MI, et al. Long-term comparison 
of aesthetical outcomes after oncoplastic surgery and lumpectomy 
in breast cancer patients. Ann Surg Oncol. 2015;22:2500–8.

	57.	 Winters ZE, Afzal M, Balta V, Freeman J, Llewellyn-Bennett 
R, Rayter Z, et  al. Patient-reported outcomes and their pre-
dictors at 2- and 3-year follow-up after immediate latissimus 
dorsi breast reconstruction and adjuvant treatment. Br J Surg. 
2016;103:524e36.

	58.	 Weber WP, Soysal SD, Fulco I, et al. Standardization of oncoplas-
tic breast conserving surgery. EJSO. 2017;43:1236–43.

	59.	 Sacchini V, Luini A, Tana S, et al. Quantitative and qualitative 
cosmetic evaluation after conservative treatment for breast cancer. 
Eur J Cancer. 1991;27:1395–400.

	60.	 Vrieling C, Collette L, Bartelink E, et al. Validation of the meth-
ods of cosmetic assessment after breast-conserving therapy in the 
EORTC “boost versus no boost” trial. EORTC Radiotherapy and 
Breast Cancer Cooperative Groups. European Organization for 
Research and Treatment of Cancer. Int J Radiat Oncol Biol Phys. 
1999;45:667–76.

	61.	 Losken A, Dugal CS, Styblo TM, et al. A metaanalysis comparing 
breast conservation therapy alone to the oncoplastic technique. 
Ann Plast Surg. 2014;72:145–9.

	62.	 Tenofsky PL, Dowell P, Topalovski T, Helmer SD. Surgical, onco-
logic, and cosmetic differences between oncoplastic and nonon-
coplastic breast conserving surgery in breast cancer patients. Am 
J Surg. 2014;207:398e402.

	63.	 Park CC, Mitsumori M, Nixon A, et al. Outcome at 8 years after 
breast-conserving surgery and radiation therapy for invasive breast 
cancer: influence of margin status and systemic therapy on local 
recurrence. J Clin Oncol. 2000;18:1668–75.

	64.	 Weber WP, Soysal SD, El-Tamer M, et al. First international con-
sensus conference on standardization of oncoplastic breast con-
serving surgery. Breast Cancer Res Treat. 2017;165:139–49.

	65.	 Pukancsik D, Kelemen P, Ujhelyi M, et al. Objective decision 
making between conventional and oncoplastic breast-conserving 
surgery or mastectomy: an aesthetic and functional prospective 
cohort study. Eur J Surg Oncol. 2017;43:303–10.

	66.	 Cardoso MJ, Cardoso JS, Vrieling C, et al. Recommendation for 
the aesthetic evaluation of breast cancer conservative treatment. 
Breast Cancer Res Treat. 2012;135(3):629–37.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Paving the way for changing perceptions in breast surgery: a systematic literature review focused on oncological and aesthetic outcomes of oncoplastic surgery for breast cancer
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Data extraction and obtained outcomes of OPS
	Design of included studies
	Included study population and follow-up

	Quality metrics of current evidence on OPS
	Oncological outcomes after OPS
	Local recurrence
	Margin involvement

	Cosmetic outcomes after OPS

	Discussion
	Quality of reporting on OPS
	Assessment of oncological outcomes after OPS
	Assessment of breast cosmesis after OPS

	Conclusion
	References




