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ABSTRACT 

Background: The impact of breast appearance after breast cancer surgical treatment on patients’ quality of life led to 
the development of the oncoplastic approach. However, studies reporting oncologic results associated with this treat- 
ment strategy are scarce. This cross-sectional study was designed to assess oncologic outcomes among patients who 
underwent oncoplastic surgery. Methods: A total of 190 breast cancer patients who underwent breast-conserving sur- 
gery were enrolled. Fifty of them underwent oncoplastic surgery and 140 had none breast reconstruction procedure 
(control group). All surgeries were performed by the same surgical team. Results: Groups were similar with regard to 
staging, histological type, grade of the tumor, presence of intraductal component, hormone receptors and nodal com- 
mitment. Patients in oncoplastic surgery group had larger tumors (ρ = 0.001) and more lymphovascular invasion (ρ = 
0.047). Further, a higher proportion of them underwent chemotherapy (ρ = 0.030). Follow-up time of control group was 
longer (ρ = 0.05), and these patients also had a longer relapse-free survival time (ρ = 0.001). Local recurrence rate was 
5.8% (11/190) and it was significantly greater in the oncoplastic surgery group (8/11, ρ = 0.001). Time to local recur- 
rence after surgery was longer in oncoplastic surgery group (ρ = 0.002). Overall, patients in oncoplastic surgery group 
were younger (ρ = 0.001), but at the time of local recurrence, patients in oncoplastic surgery group were older than 
those in control group (ρ = 0.0002). Conclusions: Among the studied patients, local recurrence rate was greater in those 
who underwent oncoplastic surgery. 
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1. Introduction 

Conservative surgery has become the standard surgical 
approach to early breast cancer since the studies of 
Veronesi et al. and Fisher et al. [1-3]. However, in the 
last two decades, conservative surgery has changed dra- 
matically [4]. Changes include the conservative surgical 
approach to large tumors [5], the fact that resection of the 
skin and aponeurosis is no longer routinely performed, 
introduction of neoadjuvant chemotherapy, and immedi- 
ate breast reconstruction, which has become part of the 
procedure. 

Oncoplastic breast surgery, combining plastic surgery 
techniques and breast-conserving surgery, allows exten- 
sive resections and improves cosmetic results [6,7]. 
These procedures appear at first glance to be unnecessary, 

since conservative surgery alone should provide satis- 
factory cosmetic results. However, in the past two dec- 
ades, it has been observed that conservative surgery has 
produced poor cosmetic results in many cases, contra- 
dicting the present goal of breast cancer treatment, name- 
ly a better local control of the disease with presservation 
of the breast contours [5,8,9]. Furthermore, nowadays 
patients are increasingly cured of her disease, and less 
tolerant of poor aesthetic outcomes from breast surgery 
[10]. 

Local rotation flaps and other techniques provided the 
solution to breast reconstruction, resulting in better cos- 
metic results probably without interfering with oncologic 
outcomes. These procedures improve the quality of life 
and self-esteem of patients and usually do not require 
prolonged hospital stays [5,11]. However, it has been 
previously published that they could change parameters *Corresponding author. 
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associated with disease behavior, the parenchymal archi- 
tecture of the breast, and patterns of local recurrence, 
besides interfering with the clinical and mammographic 
follow-up of patients [12]. 

These issues have cast some doubts on the oncologic 
safety of this type of surgery [12]. As a consequence of 
the long natural history of breast cancer, and lack of 
long-term follow-up and comparative studies, the impact 
of oncoplastic breast surgery on local recurrence, metas- 
tasis, and global survival has not been fully investigated 
[6,13,14]. Evidence-based data are available only for 
studies comparing conservative surgery and mastectomy 
[15]. Literature on oncoplastic surgery and oncological 
outcomes is scarce and there is little data comparing on- 
coplastic surgery with standard breast conservative sur- 
gery from a single institution [10]. 

Therefore, the aim of this study was to assess the on- 
cologic outcomes of breast cancer patients treated with 
conservative surgery. 

2. Patients and Methods 

This cross-sectional study was approved by the Research 
Ethics Committee of the Universidade do Vale do Sapu- 
caí (UNIVÁS) and performed in accordance with the 
ethical standards of the 1964 Declaration of Helsinki and 
its succeeding revisions. 

All breast cancer patients who underwent conservative 
surgery in the breast unit of Hospital das Clínicas Samuel 
Libânio between June 1997 and December 2008 were 
identified and were contacted to attend the breast ambu- 
latory unity. Patients with a history of other malignant 
disease, not related to breast cancer, were not included in 
the sample. From 204 identified patients, we were not 
able to find 12, and two patients had thyroid tumors. 
Thus, 190 patients were enrolled. Except six patients, 
who had proven died due to breast cancer, all of them 
attended a medical consultation with one of the authors, 
and all signed a consent form. 

All operations were performed by the same surgical 
team, consisting of two breast surgeons and one plastic 
surgeon. All pathological analyses were carried out by 
the pathologic anatomy service of the university hospital. 
Chemotherapy and hormone therapy were conducted at 
the clinical oncology service of the university hospital, 
following standard protocols. All patients received post- 
operative whole breast radiation therapy. 

The patients were allocated into two groups: oncoplas- 
tic (OP) group, which included patients who underwent 
oncoplastic breast surgery (n = 50), and control (C) 
group, which included patients who underwent conserva- 
tive surgery without breast reconstruction (n = 140). 

All patients underwent either conventional quadran- 
tectomy or tumorectomy. Surgical specimens were mark- 

ed in three dimensions in the surgery room and handed 
over to the pathologist. The specimens were weighed and 
surgical margins were marked with India ink, so that the 
pathologist could determine whether tumor was present 
or absent at the margins. Specimens containing micro- 
calcifications and non-palpable tumors were radiogram- 
phed to confirm the presence of the lesion. Surgical mar- 
gins of the tumors were evaluated by intraoperative fro- 
zen section analysis and, if necessary, resection was ex- 
tended. Later, histopathological examination was per- 
formed on paraffin-embedded sections of all surgical 
margins. If a positive margin was detected, the patient 
underwent second-stage surgery and the margin was ex- 
tended. Surgical margins free of tumor (greater than 2 
mm) were obtained in all cases [16]. 

Tumors were classified according to the pathologic 
tumor-node-metastasis TNM/pTNM classification of mali- 
gnant tumors (Union for International Cancer Control, 
UICC 2002) [17]. The characteristics of the tumors are 
listed in Table 1. 

All patients underwent axillary surgery. Axillary lym- 
phadenectomy was routinely performed as a standard 
procedure until 2004, in all patients with invasive tumors 
who attended our institution. From then on, patent blue 
dye and gamma probe-guided sentinel lymph node bio- 
psy has been carried out, and lymphadenectomy was per- 
formed only when the sentinel lymph node was either 
positive for metastases or not found or biopsy results 
were inconclusive (Table 1). Using axillary approach, a 
single incision was made for resection of tumors located 
in the upper outer quadrants of the breast, and separate 
incisions were made for tumors in other sites. 

Oncoplastic surgery refers to several surgical techni- 
ques by which segments of breast tissue are removed to 
achieve wide margins around the tumor while the re- 
maining glandular tissue is transposed to achieve the best 
possible aesthetic outcome [18-20]. Thus, in the OP group, 
local/regional flaps were performed; neither prostheses 
nor distant flaps were used. Eight patients underwent im- 
mediate contralateral symmetrization. 

Mean hospital stay was 36 hours for both groups. Post- 
operative follow-up consisted of visits every 6 months to 
the same surgeons who performed the surgery. All pa- 
tients underwent physical examination and routine mam- 
mograms at all follow-up visits. Other tests were per- 
formed only in the case of clinical indication. 

3. Statistical Analysis 

Non-parametric tests were used for the statistical analy-
sis. The Mann-Whitney U test was used to compare age, 
follow-up time, relapse-free survival time, tumor size, 
specimen weight and number of committed lymph nodes 

etween groups. Chi-square est or Fisher test were used b t          
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Table 1. Oncologic data of patients who underwent oncoplastic surgery (OP group) or conservative surgery without breast 
reconstruction (C group) and statistical results. 

OP group (n = 50) C group (n = 140) 
TNM/pTNM staging system [16] 

n (%) n (%) 
OP × C Chi-square test or Fisher test 

Stage 0 2 (4%) 13 (9%) 

Stage I 16 (32%) 56 (40%) 

Stage II 22 (44%) 42 (30%) 

Stage III 10 (20%) 26 (19%) 

TxN0M0 0 3 (2%) 

χ2 = 7.97; ρ = 0.093 

Histological type   

Ductal carcinoma in situ 2 (4%) 13 (9%) 

Invasive ductal carcinoma 47 (94%) 120 (86%) 

Lobular invasive carcinoma 1 (2%) 7 (5%) 

χ2 = 2.33; ρ = 0.304 

Grade   

Grade I 12 (24%) 22 (16%) 

Grade II 22 (44%) 56 (40%) 

Grade III 16 (32%) 62 (44%) 

χ2 = 2.92; ρ = 0.233 

Axillary approach   

Negative SLNBa  17 (34%) 50 (36%) 

Axillary dissection 33 (66%) 90 (64%) 

χ2 = 0.05; ρ = 0.964 

Chemotherapy 42 (84%) 93 (66%) χ2 = 5.53; ρ = 0.030b 

Hormone therapy 47 (94%) 125 (89%) ρ = 0.410 

aSentinel lymph node biopsy; bStatistical significance. 

 
to compare oncologic data, occurrence of metastases, re- 
currence, and death rate between groups. Log-rank test 
was used to compare groups with regard to time to events 
(local recurrence, contralateral breast tumor, distant me- 
tastases, death). This test was also used to compare age at 
local recurrence between groups. 

Statistical analysis was carried out using the Statistical 
Package for the Social Sciences (SPSS) version 18.0 for 
Windows (SPSS Inc., Chicago, IL). All statistical tests 
were performed at a significance level of 0.05 (ρ < 0.05). 

4. Results 

The median age of patients was 48.5 years (range, 33 - 
75 years) in the OP group, and 53.0 years (range, 23 - 83 
years) in the C group, with significant difference between 
groups (ρ = 0.001). Oncologic data for the patients are 
listed in Table 1. 

The median follow-up time was 38.4 months (range, 6 
- 117 months) in the OP group, and 53.3 months (range, 
6 - 148 months) in the C group, significantly longer to 
CS group (ρ = 0.05). The median relapse-free survival 

time was 26 months (range, 10 - 105 months) in the OP 
group, and 46 months (range, 6 - 136 months) in the C 
group (ρ = 0.001). 

The most common localization was the outer quad- 
rants (80% and 66% in OP and C groups respectively). 
Tumors ranged in size from 0.7 to 6.0 cm (median 2.2 
cm) in OP group and from 0.1 to 7.5 cm (median 1.6 cm) 
in C group (ρ = 0.001). The median specimen weight was 
80 g (range, 5 - 495 g) in the OP group, and 45 g (range, 
6 - 233 g in the C group (ρ = 0.000). The number of 
committed lymph nodes ranged from 0 to 24 (median 1 
lymph node) in OP group and from 0 to 32 (median 0) in 
C group (ρ = 0.150). 

Some tumor characteristics were not available for all 
the 190 patients, but we used the available data to com- 
pare both groups. Groups did not differ with regard to the 
presence of intraductal component (ρ = 0.088), estrogen 
receptors (ρ = 1.000), progesterone receptors (ρ = 1.000), 
HER 2 status (ρ = 1.000), Ki 67 (ρ = 0.061) and TP 53 (ρ  
= 0.151), but OP group had more lymphovascular inva- 
sion (ρ = 0.047). 
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Eleven patients (5.8%) had local recurrence, eight of 
whom were in the OP group (ρ = 0.001). Except for one 
patient in the OP group whose tumor relapsed to high 
grade carcinoma in situ and one patient in the C group 
who developed Paget’s disease (carcinoma in situ), all 
recurrences were diagnosed as invasive carcinoma. 
Groups did not differ with regard to other events, such as 
contralateral breast tumor, distant metastases or death 
due to breast cancer (Table 2). 

Of the eight patients with recurrence in the OP group, 
two had undergone reduction mammaplasty as oncoplas- 
tic surgery, and six local flaps. Three of these patients 
had surgical margins extended during first-stage surgery.  

Eight patients (all in the C group) with positive mar- 
gins on histopathological examination of paraffin-em- 
bedded sections underwent second-stage surgery to com- 
plete tumor clearance. All eight patients had no recur- 
rence. 

The median time to local recurrence after surgery was 
36 months (range, 12 - 54 months) in the OP group and 
24 months (range, 15 - 127 months) in the C group (ρ = 
0.0002). There were no significant differences between 
groups regarding time to contralateral breast recurrence, 
distant metastases or death rate (Table 3). 

Patients’ age at the time of local recurrence ranged 
from 33 to 56 years (median 46.5 years) in the in the OP 
group and from 23 to 57 years (median 36.0 years) in the 
C group (ρ = 0.0002).  

Of the 11 patients who developed ipsilateral breast 
tumor recurrence, only one patient in the OP group died.  

Three other patients (two in the OP group and one in the 
C group), who developed meningeal metastasis, bone and 
lung metastases, and disseminated metastasis, respect- 
tively, had a poor short-term prognosis. 

All patients had mammography every six months dur- 
ing the follow-up period. However, in most cases, local 
tumor recurrence was detected on physical examination 
as a nodule or mass in the operated breast. 

5. Discussion 

Although cosmetic results following conservative sur- 
gery for breast cancer are considered important [8,9], one 
must keep in mind that the primary goal of the treatment 
is the oncologic outcome. 

In the present study, the local recurrence rate was 
5.8% during the follow-up period (range, 12 - 127 
months). It is difficult to compare our findings with those 
of previous studies because of different sample popula- 
tions and also because classical studies have excluded 
large tumors. The results of the National Surgical Adju- 
vant Breast and Bowel Project (NSABP-protocol B-04) 
showed a cumulative local recurrence rate of 14.3%, ex- 
cluding tumors greater than 4 cm [3]. The Curie Institute 
reported a 9.4% recurrence rate after a five-year fol- 
low-up [5], and the Milan I study, which excluded tu- 
mors greater than 2 cm, reported a local recurrence rate 
of 8.8% after a 20-year follow-up [2]. More recently, 
Rietjens et al. reported a recurrence rate of 3% in Stage 
pT2 or lesser tumors. These authors did not report local 
recurrence for tumors less than 2 cm [6]. Ueda et al.  

 
Table 2. Follow-up data and comparison of oncologic outcomes of patients in the oncoplastic (OP) and control (C) groups. 

Oncologic outcomes OP group (n = 50) C group (n = 140) OP vs. C 

 n (%) n (%) Fisher test 

Local recurrence 8 (16%) 3 (2%) ρ = 0.001a 

Contralateral breast recurrence 2 (4%) 3 (2%) ρ = 0.607 

Distant metastases 4 (8%) 7 (5%) ρ = 0.484 

Death from breast cancer  2 (4%) 4 (3%) ρ = 0.649 

aStatistical significance. 
 
Table 3. Comparison of patients in the oncoplastic (OP) and control (C) groups with regard to time to breast cancer events. 

 Time to event (months) Log-rank test 

Event OP group Median (range) C group Median (range) OP vs. C ρ-values 

Local recurrence 36 (12 - 54) 24 (15 - 127) 0.0002a 

Contralateral breast tumor 21 (14 - 27) 57 (55 - 62) 0.4671 

Distant metastases 21 (12 - 26) 36 (21 - 64) 0.4092 

Death from breast cancer  28 (25 - 31) 31 (22 - 62) 0.6903 

aS tatistical significance. 
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reported a 2% rate of local recurrence in breast-con- 
serving surgery with no breast reconstruction [4], and a 
recent meta-analysis presented a recurrence (locoregional 
or distant) rate of 0.52% per year, in a 10-years fol- 
low-up [21]. Fitoussi et al. found a 6.8% rate of local 
recurrence after oncoplastic surgery, including T3 tumors 
[22]. 

In the present study, the follow-up period was signify- 
cantly longer in the C group (ρ = 0.05), but local recur- 
rence rate was higher in the OP group (ρ < 0.001). This 
was an unexpected finding, because most previous stud- 
ies have reported similar oncologic outcomes for patients 
who underwent conservative surgery and those who un- 
derwent oncoplastic surgery [6]. However, Losken et al. 
in a study that evaluated long-term postoperative cancer 
surveillance in patients who underwent either conserva- 
tive surgery or oncoplastic surgery, reported that a larger 
number of biopsies were performed during the follow-up 
in the oncoplastic surgery group (one biopsy every 4 
years) compared with the conservative surgery group 
(one biopsy every 33 years) [12]. 

A possible explanation for the greater number of re- 
currences in the OP group may be the age of the patients 
(48.5 years vs 53 years, ρ < 0.001), since age is an im- 
portant prognostic factor. However, when we compared 
both groups with regard to age at local recurrence, we 
find older patients in OP group (ρ = 0.0002). Other au- 
thors have also reported the lower mean age of oncoplas- 
tic surgery patients, but have not discussed the influence 
of age on treatment outcome [12,13,23]. 

Both groups were similar with regard to staging, his- 
tological type, grade of the tumor, presence of intraductal 
component, hormone receptors and nodal commitment. 
There was no significant association of tumor staging 
and histological grade with recurrences. In the OP group, 
recurrences were observed in three Stage I patients, three 
Stage IIA, one Stage IIIA, and one Stage IIIC patient. In 
the CS group, recurrences were found in two Stage I pa- 
tients and one Stage IIA patient. Recurrences were most 
commonly found in Stage pT1 patients (36.4%, 4/11), 
contrary to the findings of Rietjens et al. who did not 
report local recurrences in Stage pT1 patients [6]. 

In the present study, patients with all sizes of tumors 
(including 36 tumors 5 cm or larger) underwent conser- 
vative surgery, and patients in OP group had larger tu- 
mors (ρ = 0.001). However, similar to findings of Chak- 
ravorty et al., it was observed that recurrences were not 
associated with the large tumors [10]. This is in agree- 
ment with the findings obtained by Khanna et al. when 
evaluating 68 patients with tumors ranging in size from 4 
to 12 cm who underwent conservative surgery for breast 
cancer. These authors concluded that conservative sur- 
gery may be used in patients with tumors 4 cm or larger 
without compromise in locoregional control or survival 

[24]. Clough et al. conducted a study in patients with 
tumors larger than 5 cm who were treated conservatively 
and found no negative results associated with tumor size 
[5]. In a study on tumor beds in patients who underwent 
conservative treatment, Veronesi et al. concluded that 
residual disease was the cause of recurrence and that re-
sidual disease was not associated with age group or tu-
mor size [23]. 

Patients in OP group had larger tumors (ρ = 0.001) and 
more lymphovascular invasion (ρ = 0.047). Padera et al. 
in a study on liver tumors in mice, reported that func- 
tional lymphatics in the tumor margin are sufficient for 
lymphatic metastasis, regardless of the size of the tumor 
[25]. Unfortunately, we were not able to study the asso- 
ciation between lymphovascular invasion and local re- 
currence, because of the high number of missing data for 
this variable, and we must recognize that this is a major 
flaw in this study. Removing the primary tumor with 
negative surgical margins is the most important determi- 
nant of local recurrence [23,26]. In our study, margins 
free of tumor were obtained in all cases. Eight patients 
with positive margins on histopathological examination 
of paraffin-embedded sections underwent second-stage 
surgery to complete tumor clearance. None of these pa- 
tients had local recurrences. All the patients who required 
second-stage surgery were in CS group. This fact, asso- 
ciated to significant larger tissue resections in OP group 
(ρ = 0.000), may suggest that the surgical margins in the 
OP group were wider. However, it had no positive im- 
pact on the results. Three of the eight patients with local 
recurrence in the OP group had surgical margins ex- 
tended during first-stage surgery. In one of the cases, the 
extended posterior margin (aponeurosis of the major 
pectoralis) revealed a neoplastic growth in the lumen of a 
lymphatic vessel.  

Veronesi et al. found no differences in mortality when 
comparing conservative surgery and mastectomy, despite 
the fact that the number of local recurrences were greater 
in patients who underwent conservative surgery [1,2]. In 
another study, Veronesi et al. reported that younger pa- 
tients with local recurrence, especially those with early 
(<2 years) local failure, were at increased risk for distant 
metastases [23]. In our study, most patients who devel- 
oped recurrence had invasive recurrence (9 of 11 pa- 
tients), which is associated with a poor prognosis [23]. 
The majority of the cases of local recurrence were de- 
tected on physical examination. This highlights the im- 
portance of patient education and follow-up examina- 
tions conducted by an experienced physician. 

In the present study, all patients underwent radiother- 
apy. It has been demonstrated that radiotherapy after 
conservative breast surgery significantly reduces the rate 
of local recurrence [27,28]. The Early Breast Cancer Tri- 
alists’ Collaborative Group (EBCTCG) performed a meta- 

Copyright © 2013 SciRes.                                                                                  JCT 



Oncologic Outcomes of Breast Cancer Patients Treated with Oncoplastic Surgery 336 

analysis of data from more than 10,000 patients of radio-
therapy versus no radiotherapy after breast-conserving 
surgery. In addition to the significant absolute risk reduc-
tion of the 10-year risk of recurrence in patients who 
underwent radiotherapy, it was observed that radiothe- 
rapy also reduced breast cancer death, with a 15-year 
absolute risk reduction of 3.8% (likely one breast cancer 
death avoided for every four recurrences avoided by ra- 
diotherapy) [21]. 

Our findings must be interpreted in the context of se- 
veral limitations. A major one is the lack of randomiza-
tion, which can have led to a selection bias. Indeed, pa-
tients in OP group were younger, had larger tumors, had 
more lymphovascular invasion, and a higher proportion 
of them underwent chemotherapy. Despite patients’ age 
be a potential source of selection bias, groups did not 
differ with regard to preoperative tumor staging [17]. 
Further, several tumors characteristics are unknown at 
the moment of patient selection, such as the accurate 
tumor size, presence of intraductal component and lym-
phovascular invasion, among others. 

Another limitation of this study is the sample size. 
Despite we contacted all the patients who underwent 
conservative surgery in our hospital in 11 years, the total 
number of operations was relatively low. A larger sample, 
perhaps obtained from a multicenter study, would en- 
hance the power of this study and better supports its find- 
ings. On the other hand, positive aspects of this study 
include the fact that all patients were operated and fol- 
lowed-up over a relatively long period of time (global 
mean, 46.9 months) by the same surgeons. 

6. Conclusion 

In the present study, local recurrence rate was greater in 
patients who received oncoplastic surgery. Our results 
regarding the oncologic safety of the oncoplastic surgery 
do not agree with the literature, however, our study de- 
sign does not allow any definitive conclusion. While not 
conclusive, this study could be a starting point to clarify 
important issues. Despite technical and ethical hurdles to 
randomize breast cancer patients (especially young pa- 
tients) to determine whether they would receive onco- 
plastic surgery, prospective randomized clinical trials 
should be conducted to definitively establish (or not) the 
safety of oncoplastic surgery for breast cancer. 
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