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Abstract

Background Breast cancer is the most prevalent cancer in women. In the past few years, surgical interventions for breast
cancer have experienced massive changes from radical excision to conserving approaches. In this study, we aim to compare
the two breast surgery interventions, including conventional breast-conserving surgery (CBCS) versus oncoplastic breast-
conserving surgery (OPBCS).

Methods We searched on PubMed, Web of Science (WOS), Scopus, Embase, and Cochrane till 2 October 2021. All relevant
randomized controlled trials (RCTs) and observational studies were included. The data were extracted and pooled using
Review Manager software (RevMan 5.4).

Results The pooled meta-analysis of the included studies showed that OPBCS was significantly superior to CBCS in most
of the outcomes. Re-excision significantly favoured CBCS (RR=0.49, 95% CI [0.37, 0.63], P <0.00001). However, local
recurrence (RR=0.55,95% CI [0.27, 1.09], P=0.09), close surgical margins (RR=0.37, 95% CI [0.14, 1.00], P=0.05) and
end up to the risk of mastectomy (RR=0.73, 95% CI [0.54, 97], P=0.06) showed no significant difference between both
techniques. Notably, while performing a sensitivity analysis, other outcomes as local recurrence, significantly showed favour-
able results towards OPBCS. In terms of safety outcomes, there was no significant difference between OPBCS and CBCS.
Conclusion We recommend the oncoplastic approach rather than the conventional one in females with breast cancer. Re-
excision rates showed better results following OPBCS.
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Introduction

One of the most prevalent cancers in women worldwide is
breast cancer, accounting for 25% of all cancers amongst
54 Mohamed Ibrahim Gbreel women and 14% of all deaths related to cancer [1, 2]. Over

mohamedgbreel707 @ gmail.com the past years, surgical intervention has experienced a con-
tinuous and massive change, shifting from radical proce-
dures toward more patient-satisfying breast-conserving
approaches [3, 4].

Conventional Breast-conserving surgery (CBCS) coupled
with postoperative radiation has been the primary locore-
gional management for most early-stage cases, with a sur-
vival rate equal to that of a mastectomy, surgery of remov-
ing one or both breasts [5]. CBCS’s success depends on
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satisfaction and body image. Achieving both targets in the
same procedure is difficult, and CBCS does not yield sat-
isfactory cosmetic outcomes in all cases [6, 7]. One of the
main criteria that limits the quantity of tissue that may be
removed is not only the absolute breast volume but also the
proportion to the tumour’s location and the breast’s dimen-
sions. If neither of these aims can be met, the patient is
frequently directed to mastectomy. Another option is to use
chemotherapy or hormone treatment to shrink the tumour
pre-operative. However, neoadjuvant therapy does not work
for all tumours. The inability of conventional CBCS to solve
these challenges has encouraged the development of new
breast surgery techniques, such as oncoplastic breast surgery
[8].

Oncoplastic breast surgery (OBS) is a new trend in CBCS
that merges oncology and plastic operation concepts to
achieve both oncological and aesthetic satisfying outcomes
[9]. Moreover, OBS enables the removal of significantly
larger tumours as it has become a non-mastectomy option
in tumours larger than 4 cm and locoregional tumours [10].
However, OBS minimizes the necessity of subsequent cor-
rection deformities, which can lead to delayed healing and
poor cosmetic result, particularly when radiation is used
after surgery [11]. The promising outcomes reported about
OBS encourage some experts to consider OBS the standard
care.

Hence, the meta-analysis is a statistical method for col-
lecting the findings of numerous studies on a single topic
and resolving discrepancies; we aim to compare both two
breast surgery conserving interventions, including conven-
tional breast-conserving surgery (CBCS) versus oncoplastic
breast-conserving surgery (OPBCS).

Materials and methods

We followed the approaches for conducting the current study
based on the Cochrane handbook of systematic reviews on
interventions [12]. During the drafting of our manuscript,
we strictly followed the recommended reporting items for
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement guidelines [13].

Search strategy

The following electronic databases were systematically
searched: PubMed, Web of Science, Scopus, Embase, and
Cochrane till 2 October 2021. We used the following Mesh
terms to find our results: oncoplastic and Conventional and
Breast. The screening was also performed on the references
of the included studies and pertinent reviews to avoid miss-
ing any studies and guarantee high-quality screening.

Eligibility criteria

We included all articles that matched the following require-
ments: (1) population: patients undergoing breast surgery,
(2) intervention: oncoplastic or conservative surgery, (3)
comparison: conventional surgery, (4) study design: rand-
omized clinical trials (RCTs), cohort and case—control stud-
ies. We excluded non-human studies, conference abstracts,
and non-English studies.

Studies selection

We used Endnote software to remove duplicates, and the
retrieved references were screened to assess their relevance.
The screening was done in two steps; title and abstract
screening, followed by full-text screening for final eligibil-
ity. Each step was done at least by two independent authors,
and the findings were compared, and group discussions then
solved disagreements.

Quality assessment

For all RCTs that were included, the Cochrane collaboration
tool was used to evaluate their quality [12]. It encompasses
the following domains: randomization, concealment of allo-
cation, blinding of participants and workers, blinding of out-
come assessment, incomplete outcome data, selective report-
ing, and other sources of bias. The evaluation is based on a
determination of whether there is a low, high, or unclear bias
risk. For the quality assessment of observational studies, we
used the Newcastle—Ottawa Scale (NOS) [14]. It includes
selection, comparability, and exposure. Each domain is
assessed using stars, with a maximum of nine stars.

Data extraction

Two independent authors extracted the following data from
the included studies: (1) summary of included studies: title,
study design, country, participants and key inclusion/exclu-
sion criteria, intervention group, control group, and conclu-
sion; (2) baseline characteristics of the enrolled participants:
age, gender, BMI, menopausal status, tumour size and grade,
and histopathology. Disagreements were solved later by
group discussion.

Primary and secondary endpoints

In this study, we concentrated on the following postoperative
parameters: re-excision, local recurrence, dissected lymph
nodes, positive surgical margin, negative surgical margin,
close surgical margins, mastectomy, distant metastasis,
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reoperation, radiotherapy, chemotherapy, endocrine therapy,
immune therapy, ipsilateral breast tumour recurrence, surgi-
cal time (min) and volume of the specimen (in cm?).

Statistical analysis

We used the Review Manager software (RevMan 5.4).
Dichotomous data were analyzed as odds ratio (OR) and
95% confidence interval (CI) and continuous data as mean
difference (MD) and 95% CI. Statistical heterogeneity
among the studies was assessed by visual inspection of the
forest plot, besides using I-squared (/*) and chi-squared
(Chi?) statistics. I? values of 50% were indicative of high
heterogeneity [15, 16]. A random-effects model was applied
when there was a significant variation in the data. Other than
that, the fixed-effect model was applied.

Result

In our SR and MA, we analyzed 14 studies with 6941
patients, 2253 of them were in the OPBCS group, and 4688
were in the CBCS group.

Literature search

The initial search results in 364 articles from the five data-
bases: 68 from PubMed, 11 from Cochrane CENTRAL,
75 from Scopus, 78 from Web of Science, and 132 from
Embase. Of these 364 articles, we excluded 137 articles due
to duplications, and 227 articles underwent title and abstract
screening. We excluded 117 as they did not meet our inclu-
sion criteria. The remaining 110 papers were subjected to
a full-text review. Finally, 14 studies were included (Fig. 1.
PRISMA flow diagram).

Fig.1 PRISMA flow diagram
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Demographics and characteristics

The present study included 6941 patients from 14 tri-
als that matched our criteria for inclusion [14, 17-29].
Except for Dogru et al. 2018 [22], where the control
group was conventional excisional biopsy, all studies
included a comparison of OPBCS (2253 patients) versus
CBCS (4688 patients). Twelve of the studies were cohort
studies, one was a case—control study, and one was an
RCT. The studies we looked at were conducted in ten
different countries. Tables 1, 2 provide the baseline and
summary of the included studies.

Risk of bias assessment:

Observational studies were assessed using the modified
Newcastle—Ottawa scale (NOS) [14]. All of them showed
high quality on this scale except Behluli et al. 2019 [18],
that showed moderate quality (Table 3). The Cochrane Col-
laboration’s tool [12] revealed that Dogru et al. 2018 [22]
had a lower risk of bias (Supplementary Fig. 1).

Efficacy outcomes
Re-excision

The pooled analysis of the included studies showed a sig-
nificant difference between both groups (RR =0.49; 95% CI
[0.37,0.63]; P<0.00001), favouring the OPBCS group over
the CBCS group regarding the re-excision rates. The pooled
studies in this outcome were homogenous, and little amounts

of heterogeneity were detected between the included pooled
studies (P=0.11; I*=39%) (Fig. 2).

Local recurrence

The pooled estimate of the included studies shows no sig-
nificant difference between both groups in terms of local
recurrence (RR=0.55, 95% CI [0.27, 1.09], P=0.09).
Pooled studies were heterogeneous (P =0.04; 12=52%),
and the heterogeneity was best resolved by excluding Rose
etal. [27] (P=0.73; I*=0%), favouring OPBCS over CBCS
(RR=0.46, CI[0.28, 0.75], P=0.002) (Fig. 3).

Positive surgical margin

The pooled analysis showed no significant difference
between both groups (RR=0.58, 95% CI [0.29, 1.16],
P=0.12). The pooled studies were heterogeneous (P =0.03;
I*=57%), and the heterogeneity was best resolved by exclud-
ing Sakina et al. [29] (P=0.43; I’=0%) favouring OPBCS
over CBCS (RR=0.70; CI[0.49, 1], P=0.05) (Fig. 4).

Mastectomy

The pooled Risk ratio shows no significant difference
between the OPBCS group and the CBCS group (RR =0.43,
95% CI[0.18, 1.07], P=0.07). Pooled studies reporting this
parameter were heterogeneous (P =0.003; P= 68%), and the
heterogeneity was best resolved by excluding Niinikoski
etal. [25] (P=0.28; P =19%) favouring OPBCS over CBCS
(RR=0.43, CI [0.23, 0.78], P=0.005) (Fig. 5).

Table 1 Summary of the

. . Study ID Year Setting Design Sample size
included studies
OBCS CBCS

Atallah et al. 2021 Lebanon Case-control study 193 84
Behluli et al. 2019 Germany Cohort 291 52
Bromberg et al. 2018 Brazil Cohort 34 26
Chauhan et al. 2016 India Randomized controlled study 33 46
Dogru et al. 2018 Turkey RCT 40 40
Dogan et al. 2021 Turkey Cohort 47 142
Gulcelik et al. 2013 Turkey Cohort 106 162
Kelemen et al. 2018 Hungary Cohort 350 350
Mitrai et al. 2014  Hungary Cohort 59 60
Niinikoski et al. 2019 Finland Cohort 611 1189
Oberhauser et al. 2020 Switzerland Cohort 188 95
Rose et al. 2019 Denmark, Sweden Cohort 197 1399
Rose et al. 2020 Denmark, Sweden Cohort 96 631
Sakina et al. 2021 Pakistan Cohort 249 173
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Table 3 Risk of bias for

Newcastle—Ottawa Scale

. ) . Study ID Study type Criteria Total ualit
observational studies with the Y yop Q Y
1 2 3 5 7 8
Atallah 2021 Case-control 1 1 0 1 1 1 1 1 7 High
Behluli 2019 Cohort 0 1 1 1 0 1 1 1 6 Moderate
Bromberg 2018 Cohort 0 1 1 1 1 1 1 1 7 High
Chauhan 2016 Cohort 0 1 1 1 1 1 1 1 7 High
Dogan 2021 Cohort 1 1 1 1 1 1 1 0 7 High
Gulcelik 2013 Cohort 1 1 1 1 1 1 1 1 8 High
Kelemen 2018 Cohort 1 1 1 1 1 1 1 1 8 High
Matrai 2014 Cohort 1 1 1 1 1 1 1 1 8 High
Niinikoski 2019 Cohort 1 1 1 1 1 1 1 1 8 High
Oberhauser 2020 Cohort 1 1 1 1 1 1 1 1 8 High
Rose 2019 Cohort 1 1 1 1 1 1 1 1 8 High
Rose 2020 Cohort 1 1 1 1 1 1 1 0 7 High
Sakina 2021 Cohort 1 1 1 1 1 1 1 1 8 High
OPBCS CBCS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Gulcelik et al. 2013 11 106 24 162 11.3% 0.70[0.36, 1.37] 2013 —
Matrai et al. 2014 7 60 1 59 6.6% 0.63[0.26, 1.50] 2014 —
Chauhan et al. 2016 0 57 1 43 1.0% 0.25[0.01, 6.06] 2016
Kelemen et al. 2018 19 350 38 350 22.6% 0.50[0.29, 0.85] 2018
Behluli et al. 2019 4 52 100 291 18.0% 0.22[0.09, 0.58] 2019
Niinikoski et al. 2019 17 611 42 1189 16.9% 0.79[0.45, 1.37] 2019 I~
Dogan et al. 2021 4 47 23 142 6.8% 0.53[0.19, 1.44] 2021 —
Sakina et al. 2021 2 249 17 173 11.9% 0.08 [0.02, 0.35] 2021
Atallah et al. 2021 9 193 6 84 5.0% 0.65[0.24, 1.78] 2021 I
Total (95% CI) 1725 2493 100.0% 0.49 [0.37, 0.63]
Total events 73 262
Heterogeneity: Chiz = 13.20, df = 8 (P = 0.11); 12 = 39% t 1:0 100=
Test for overall effect: Z = 5.37 (P < 0.00001) OPBCS CBCS
Fig.2 Forest plot of risk ratio (RR) for re-excision rate
OPBCS CBCS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Gulcelik et al. 2013 1 106 3 162 7.2% 0.51[0.05, 4.83] 2013
Matrai et al. 2014 0 60 1 59 4.1% 0.33[0.01, 7.89] 2014
Chauhan et al. 2016 0 57 5 43 4.9% 0.07 [0.00, 1.21] 2016 B
Kelemen et al. 2018 4 350 11 350 16.8% 0.36[0.12, 1.13] 2018 i
Niinikoski et al. 2019 11 611 37 1189 23.8% 0.58 [0.30, 1.13] 2019
Rose et al. 2019 12 197 51 1399 24.7% 1.67[0.91, 3.08] 2019 Il
Oberhauser et al. 2020 4 188 4 95 14.0% 0.51[0.13, 1.98] 2020 _
Atallah et al. 2021 0 47 0 142 Not estimable 2021
Dogan et al. 2021 0 193 2 84 4.5% 0.09 [0.00, 1.81] 2021 I
Total (95% Cl) 1809 3523 100.0% 0.55[0.27, 1.09]
Total events 32 114
Heterogeneity: Tau? = 0.41; Chi? = 14.56, df = 7 (P = 0.04); 1> = 52% 1 1=O 2(5)0

Test for overall effect: Z=1.71 (P = 0.09)

Fig. 3 Forest plot of risk ratio (RR) for local recurrence
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OPBCS CBCS Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Gulcelik et al. 2013 9 106 18 162 19.6% 0.74[0.32,1.72] 2013 =
Matrai et al. 2014 7 60 1 59 17.2% 0.58 [0.21, 1.61] 2014 -
Chauhan et al. 2016 1 57 3 43 6.9% 0.24[0.02, 2.37] 2016 —
Dogru et al. 2018 4 40 3 40 11.5% 1.37[0.29, 6.56] 2018 I
Oberhauser et al. 2020 26 188 10 95 20.5% 1.36 [0.63, 2.96] 2020 -
Dogan et al. 2021 4 47 24 142 16.1% 0.46 [0.15, 1.39] 2021 I
Sakina et al. 2021 1 249 17 173 83% 0.04 [0.00, 0.28] 2021
Total (95% CI) 747 714 100.0% 0.58 [0.29, 1.16] S 4
Total events 52 86 . ) . )
Heterogeneity: Tau? = 0.46; Chi? = 14.03, df =6 (P = 0.03); 1> =57% (|).002 0:1 1 1'0 50(|)
Test for overall effect: Z=1.55 (P = 0.12) OPBCS CBCS

Fig.4 Forest plot of risk ratio (RR) for positive surgical margin

OPBCS CBCS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Behluli et al. 2019 0 52 33 291 7.4% 0.08 [0.01, 1.32] e
Chauhan et al. 2016 1 57 2 43 9.1% 0.38 [0.04, 4.03] —
Dogan et al. 2021 2 40 1 40 9.2% 2.00[0.19, 21.18] - 1 -
Dogru et al. 2018 2 47 16 142 15.3% 0.38 [0.09, 1.58] -
Gulcelik et al. 2013 0 106 8 162 7.1% 0.09 [0.01, 1.54] I
Kelemen et al. 2018 9 350 20 350 21.0% 0.45[0.21, 0.97] —
Niinikoski et al. 2019 39 611 54 1189 23.7% 1.41[0.94, 2.10] il
Sakina et al. 2021 0 249 7 173 71% 0.05[0.00,0.81 — =
Total (95% CI) 1512 2390 100.0% 0.43[0.18, 1.07] P
Total events 53 141
Heterogeneity: Tau? = 0.85; Chi? = 21.71, df = 7 (P = 0.003); I = 689 f f f f
T:sffggivirzll e?f:ct: g 351§2 P= 0.07’) ‘ (7 =000 ee 0.005 01 ! 10 200

OPBCS CBCS

Fig.5 Forest plot of risk ratio (RR) for mastectomy

Reoperation

The pooled risk ratio shows no significant difference
between the OPBCS group and the CBCS group (RR=0.96;
95% CI [0.75, 1.25], P=0.78), as shown in supplementary
Fig. 2. Studies reporting this parameter were homogenous
(P=0.16; P =46%).

Radiotherapy

As demonstrated in supplementary Fig. 3, the pooled
risk ratio demonstrates that there was no statistically sig-
nificant difference between the OPBCS and CBCS groups
(RR=1.02,95% CI [1, 1.04], P=0.05). Studies reporting
this parameter were homogenous (P =0.08; > =49%).

Chemotherapy

As shown in supplementary Fig. 4, the pooled risk ratio
favours the CBCS group over the OPBCS group (RR=1.48,
95% CI [1.33, 1.64], P=0.00001). Studies reporting this
parameter were homogenous (P=0.19; >=32%).

Endocrine therapy

As demonstrated in supplementary Fig. 5, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=1.07,95% CI [0.90, 1.27],
P =0.44). Studies reporting this parameter were heterogene-
ous (P <0.0001; I*=85%). The heterogeneity could not be
resolved by sensitivity analysis due to the high variability of
the Mean RR in the included studies.

Immunotherapy

As illustrated in supplementary Fig. 6, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=1.21,95% CI [0.82, 1.79],
P =0.34). Studies reporting this parameter were homog-
enous (P=0.91; >=0%).

Ipsilateral breast tumour recurrence
As demonstrated in supplementary Fig. 7, the pooled risk

ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=0.61,95% CI [0.31, 1.21],
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OPBCS CBCS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Behluli et al. 2019 4 52 13 191 11.4% 1.13[0.38, 3.32] "
Chauhan et al. 2016 8 57 4 43 9.4% 1.51[0.49, 4.68] -
Dogan et al. 2021 11 47 17 142 17.4% 1.95[0.99, 3.87] |
Kelemen et al. 2018 20 350 23 350 47.3% 0.87 [0.49, 1.55] ——
Matrai et al. 2014 9 60 7 59 14.5% 1.26 [0.50, 3.17] T
Total (95% CI) 566 785 100.0% 1.21[0.85, 1.71]
Total events 52 64
e (hiz = - - 2= 00 } } ¢ } f
?et?;ogenenyl.l Cfi: tl:;.3_2,1%f4 I4;(_P0 3((J).51), 2=0% 0.01 01 1 10 100
est for overall effect: Z = 1.04 (P = 0.30) OPBCS CBCS

Fig. 6 Forest plot of risk ratio (RR) for total complication

P=0.16). Studies reporting this parameter were homog-
enous (P=0.69; > =0%).

Surgical time (min)

As demonstrated in supplementary Fig. 8, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=-0.17,95% CI [— 56.34,
55.99], P=1.00). Studies reporting this parameter were
heterogeneous (P < 0.00001; ’=91%). We resolved het-
erogeneity by removing Bromberg et al. 2018 [19] (P=0.3;
I’= 7%), and there was also no significant difference
between OPBCS and CBCS (RR=17.51, CI [ 1.03, 36.04],
P=0.06).

Negative surgical margin

As indicated in supplementary Fig. 9, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=1.02,95% CI [0.94, 1.11],
P=0.27). Studies reporting this parameter were heterogene-
ous (P=0.08; 12=55%). The analysis was heterogeneous,
but we resolved it by excluding Chauhan 2016 [20] (P=0.2,
I?=36%), and there was no significant difference between
OPBCS and CBCS (RR=1.02, CI [0.96, 1.08], P=0.5).

Close surgical margins

As described in supplementary Fig. 10, the pooled risk ratio
favours the OPBCS group over the CBCS group (RR=0.37,
95% CI1[0.14, 1.00], P=0.05). Studies reporting this param-
eter were homogenous (P =0.56; P=0%).

Dissected lymph nodes

Supplementary Fig. 11 reveals that dissected lymph nodes
were more common in the CBCS group than in the OPBCS
group (RR=1.22, 95% CI [1.07, 1.39], P=0.002). Stud-
ies reporting this parameter were homogenous (P =0.39;
F=0%).

@ Springer

Safety outcomes
Total complication

The pooled risk ratio demonstrates no significant difference
between the OPBCS and CBCS groups (RR=1.21,95% CI
[0.85, 1.71], P=0.3). Studies reporting this parameter were
homogenous (P=0.51; *=0%) (Fig. 6).

Hematoma

As indicated in supplementary Fig. 12, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=0.58, 95% CI [0.29, 1.16],
P =0.12). Studies reporting this parameter were homog-
enous (P=0.99; I>=0%).

Nipple necrosis

As demonstrated in supplementary Fig. 13, the pooled risk
ratio between the OPBCS and CBCS groups is not signifi-
cantly different (RR=1.87, % CI [0.20, 17.58], P=0.58).
Studies reporting this parameter were homogenous
(P=0.86; I*=0%).

Skin necrosis

As indicated in supplementary Fig. 14, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=1.45, 95% CI [4.00, 5.26],
P =0.58). Studies reporting this parameter were homog-
enous (P=0.92; >=0%).

Necrosis
As indicated in supplementary Fig. 15, the pooled risk

ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=2.6, 95% CI [0.72, 9.4],
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P=0.15). Studies reporting this parameter were homog-
enous (P=0.39; >=0%).

Wound healing perturbation

Supplementary Fig. 16 shows that the pooled risk ratio
favours the CBCS group over the OPBCS group (RR=3.66,
95% CI [1.43, 9.33], P=0.007). Studies reporting this
parameter were homogenous (P=0.82; > =0%).

Seroma

As indicated in supplementary Fig. 17, the pooled risk
ratio demonstrates no significant difference between the
OPBCS and CBCS groups (RR=1.17,95% CI [0.64, 2.13],
P =0.62). Studies reporting this parameter were homog-
enous (P=0.35; >=10%).

Infection

As shown in supplementary Fig. 17, the pooled estimate
revealed the risk ratio between the OPBCS and CBCS
groups was not significantly different (RR=1.19, 95% CI
[0.63, 2.26], P=0.58). Studies reporting this parameter were
homogenous (P=0.97; >=0%).

Death

The pooled analysis revealed that the risk ratio between the
OPBCS and CBCS groups was not significantly different
(RR=0.96,95% CI [0.53, 1.73], P=0.89), as shown in sup-
plementary Fig. 19. Studies reporting this parameter were
homogenous (P=0.25; >=27%).

Discussion

Breast cancer and plastic surgeons have adapted and used
well-established aesthetic mammoplasty procedures to
improve CBCS during the last ten years. This approach is at
one end of the spectrum of what is now known as oncoplas-
tic breast-conservation surgery (OPBCS) [10, 30].

Our MA analyzed 14 outcomes in the included stud-
ies, although all studies did not necessarily report all 14
outcomes. Among these outcomes, the most reported two
were the re-excision and local recurrence rates, as they are
cornerstone points in oncological breast surgery. Regarding
re-excision, our MA showed that there is a significant dif-
ference in the re-excision between CBCS and OPBCS as the
re-excision rates were lower in patients with OPBCS; and
this makes sense as quadrantectomy is oncologically better
than extensive local excision (‘lumpectomy’), as evidenced

by large RCTs, but the cost is a major aesthetic deform-
ity 34, 35. So, by permitting larger excision volumes and
broader margins, OPBCS utilizing reduction mammoplasty
procedures may be oncologically superior to CBCS. The low
re-excision rates in OPBCS in our MA enhance this supe-
riority [31-34]. Kelemen et al., Behluli et al., and Sakina
et al. reported lower re-excision rates in the OPBCS group
[18, 23, 29]. However, Gulcelik et al., Matrai et al., Chauhan
et al., Niinikoski et al., Dogan et al., and Atallah et al. show
no significant difference in the re-excision rates [14, 17, 20,
21, 24, 25].

We also found that the local recurrence rate was lower in
the OPBCS group after resolving heterogeneity by remov-
ing Rose et al. 2019 [27] as there was a big difference in the
number of patients in the CBCS group (1399) versus the
OPBCS group (197) before resolving heterogeneity there
was no difference between OPBCS and CBCS groups.
Gulcelik et al., Matrai et al., Chauhan et al., Atallah et al.,
Niinikoski et al., Kelemen et al. and Oberhauser et al. have
lower rates of recurrence in OPBCS groups compared with
CBCS groups, but the difference between two groups in each
study individually isn't statistically significant [14, 17, 20,
23-26]. Losken et al. also reported a low recurrence rate in
OPBCS compared to CBCS. [33] A low local recurrence
rate makes sense, as OPBCS allows wide excisions with
good aesthetic outcomes. [33] In addition to local recur-
rence, we also assessed ipsilateral breast cancer recurrence,
and there is no significant difference between OPBCS and
CBCS. Niinikoski et al. [25] and Dogan et al. [21] show no
difference between CBCS and OPBCS regarding ipsilateral
breast recurrence.

In our MA, dissected lymph nodes were more in CBCS
than OPBCS. Rose et al. 2019 [27] and Rose et al. 2020
[28] also showed that dissected lymph nodes were more in
the CBCS group, but Gulcelik et al. [14] and Niinikoski
et al. [25] stated that there is no difference between the two
groups.

Mastectomy in our study was lower in the OPBCS group
after resolving heterogeneity by removing Niinikoski et al.
[25], as there was a big difference in the number of patients
in the CBCS group (1189) versus the OPBCS group (611)
before resolving heterogeneity, there was no difference
between OPBCS and CBCS groups. Behluli et al., Chau-
han et al., Dogan et al., Dogru et al., Gulcelik et al., Kele-
men et al., and Sakina et al. have lower rates of mastectomy
in OPBCS groups compared with CBCS groups. Still, the
difference between the two groups in each study individu-
ally is not statistically significant [14, 18, 20-23, 29]. On
the contrary, Niinikoski et al. [25] have higher mastectomy
rates in the CBCS group than the OPBCS group, but the
difference between the two groups is not statistically sig-
nificant. However, Losken et al. [33] found that even though
the incidence of positive margins is lower in the oncoplastic
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groups, patients who have positive margins are more likely
to have a complete mastectomy rather than re-excision, so
when a wide resection is performed, and positive margins
persist, the patient may no longer be a candidate for breast
preservation, and a complete mastectomy becomes the logi-
cal next step.

We also assessed surgical time in our analysis, and there
is no significant difference between the OPBCS group and
the CBCS group. The analysis was heterogeneous, and the
heterogeneity was best resolved by excluding Bromberg
et al. [19], and after heterogeneity was resolved, the differ-
ence between OPBCS and CBCS was still not significant.
Behluli et al. [18] also has no significant difference between
OPBCS and CBCS in the surgical time but in Bromberg
et al. [19]. Surgical time was lower in the OPBCS group and
in Matrai et al. [24] it was lower in the CBCS group.

In our MA, we assessed positive and negative surgical
margins, and there is not a significant difference between
OPBCS and CBCS. The studies were heterogeneous, but the
heterogeneity was resolved in the positive surgical margin
by excluding Sakina et al. [29] and in the case of negative
surgical margin by excluding Chauhan et al. [20] still, even
after removing heterogeneity, there is no significant differ-
ence between the two groups. In Gulcelik et al. [14], Matrai
et al. [24], Chauhan et al. [20], Dogru et al. [22], Oberhauser
et al. [26], Dogan et al. [21] there is no significant differ-
ence between positive surgical margins neither in OPBCS
or CBCS. On the contrary, in Sakina et al. [29] there are
fewer positive surgical margins in OPBCS groups. In Losken
et al. [33] the positive surgical margins were fewer in the
OPBCS group, which could be explained by wider excision
in OPBCS. Dogru et al. [22], Oberhauser et al. [26], and
Atallah et al. [17] found that there is no difference between
negative surgical margins between OPBCS and CBCS, but
in Chauhan et al. [20] there is more negative margins in
OPBCS than CBCS, and this also explained by wider exci-
sion in OPBCS.

Our analysis also concluded that patients who have
OPBCS have less close surgical margins than CBCS,
which is also explained by the wider excision that occurs in
OPBCS. Gulcelik et al. [14], Dogru et al. [22] and Chauhan
et al. [20] found that there is no difference regarding close
surgical margins,

Regarding adjunctive Radiotherapy after OPBCS or
CBCS, there is no significant difference between the two
groups; also, Atallah et al. [17], Matrai et al. [24], Niiniko-
ski et al. [25], Oberhauser et al. [26], Rose et al. 2019 [27]
and Rose et al. 2020 [28] found that there is no difference
in adjunctive radiotherapy therapy after two operations.
Conversely, adjunctive Chemotherapy is needed more in
the CBCS group compared to OPBCS. Matrai et al. [24]
Niinikoski et al. [25], Oberhauser et al. [26], Rose et al.
2019 [27] and Gulcelik et al. [14] found that Chemotherapy
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was needed more in the CBCS group, but Oberhauser et al.
[26] and Rose et al. 2020 [27] show no significant difference
between two groups.

In this analysis, there are three studies reporting Reopera-
tion, and we found no significant difference between OPBCS
and CBCS. Niinikoski et al. [25], Chauhan et al. [20], and
Kelemen et al. [23] show no significant difference between
OPBCS and CBCS.

Regarding endocrine therapy, there is no significant dif-
ference between OPBCS and CBCS; the studies included
were heterogeneous, but the heterogeneity could not be
resolved by sensitivity analysis due to the high variabil-
ity of the Mean RR in the included trials. Matrai et al.
[24], Niinikoski et al. [25], Rose et al. 2019 [27] and Rose
et al. 2020 [28] also don’t find any significant difference
between OPBCS and CBCS regarding endocrine therapy,
but in Gulcelik et al. [14] adjunctive endocrine therapy
used more in the CBCS group.

Our MA also assessed immune therapy and showed no
significant difference between OPBCS and CBCS. Rose
et al. 2019 [27] and Rose et al. 2020 [28] show no signifi-
cant difference between the two groups.

In our study, we also assessed complications reported
in our included studies. We found no significant difference
between OPBCS and CBCS in the following complica-
tions: Hematoma, Necrosis, skin necrosis, nipple necro-
sis seroma, Infection, Death and total complication. Only
wound healing perturbation shows a significant difference
towards the CBCS group.

Our study contains many patients (exactly 6941
patients) that were included in all studies. We assessed
14 outcomes and nine complications versus six outcomes
and complications on Losken et al. [33] Also, Losken
et al. [33] collected data from separate series in each
group CBCS or OPBCS. Still, in our MA, the data were
collected from comparative studies (RCTs), cohort and
case-control studies. Data are homogenous except for five
heterogeneous outcomes, and this is resolved by apply-
ing a random effect model and then excluding one study.
Our data was extracted from different studies conducted in
various centres and surgeons, so we may need more studies
that stratified these factors as OPBCS requires combined
skills, knowledge, and understanding of oncological and
plastic surgeries, so variability in the previous factors may
affect results. Also, we need more studies that stratify and
analyze different approaches and techniques of OPBCS as
volume displacement and volume replacement.

In conclusion, oncoplastic surgery attempts to provide
both oncological and aesthetic benefits. OPBCS appears to
be more effective than CBCS in terms of re-excision rate and
local recurrence, close surgical margins, and mastectomy.
Using an oncoplastic technique, a bigger volume resection
allows for a complete assessment of the surrounding breast
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tissue. In terms of complication, there was no significant
difference between the OPBCS and CBCS groups, except
for wound healing perturbation, which was higher in the
CBCS groups.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12282-022-01430-5.
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