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Abstract. – OBJECTIVE: The main goal of 
oncoplastic breast surgery (OBS) is to optimize 
cosmetic outcomes and reduce patient morbid-
ity, while still providing an oncologically-safe 
surgical outcome and extending the target pop-
ulation of conservative surgery. Although the 
growing number of reported experiences with 
oncoplastic surgery, few studies account for the 
long-term outcomes. 

PATIENTS AND METHODS: Between Janu-
ary 2000 and December 2010, 1024 consecutive 
oncoplastic surgeries were performed and pro-
spectively included in a database. Demograph-
ic data, histological and oncological evaluation 
and surgical complications were recorded. The 
role of tumor and patients’ characteristics on 
the development of local recurrence and metas-
tases were assessed by multivariate analysis.

RESULTS: Median follow up was 74.2 months. 
The average age of patients was 56.24. In 869 
patients (84.9%) an invasive tumor and in 155 
(15.1%) an in situ tumor (11% DCIS and 4% LIN) 
was found. The average size of the tumor was 
24.5 mm. A positive margin was presented in 67 
(6.5%) patients. Forty patients (50%) underwent 
re-excision and 39 (49.4%) underwent mastec-
tomy. The overall breast conservation rate was 
96.2%. Reported complications were: 17 wound 
infections (1.7%); 106 hematomas (10.4%); 94 
lymphorrheas (9.2%), 48 partial wound dehis-
cence (4.7%). Local recurrences (LR) were ob-
served in 49 patients (4.7%). The risk of local re-
currence was significantly higher in the group of 
patients with lymphovascular invasion and with 
high grade (G) (p < 0.05). 52 (5.07%) distant me-
tastases were reported and the related risk was 

significantly higher in the group of patients with 
lymphovascular invasion and with negative re-
ceptors (p < 0.05).

CONCLUSIONS: Oncoplastic surgery pro-
vides an acceptable oncological long-term outcome 
and can be used to treat with conservative surgery 
also a selected population of patients who would 
had otherwise undergone mastectomy in the past.

Key Words:
Breast cancer (BC), Breast conservative surgery 

(BCS), Oncoplastic surgery, Oncoplasty, Breast con-
serving surgery, Local recurrence, Therapeutic mam-
moplasty.

Introduction

Immediate breast reconstruction, following 
breast conservative surgery (BCS), has repre-
sented a significant innovation in breast cancer 
treatment (BCT), founding the basis of oncoplas-
tic approach. 

The success of BCS for early-stage breast can-
cer is based on a merge of complete excision of the 
tumor with adequate oncologically-safe margins 
with the attempt to preserve the natural shape and 
appearance of the breast. Indeed clinical trials 
have demonstrated similar oncological outcomes 
and long-term survival in patients with breast 
cancer who underwent mastectomy or breast-con-
serving surgery1,2. These findings extended the 
indication for breast-conserving therapy up to 80% 
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of patients with breast cancer, owing also to recent 
improvements in screening modalities and neoad-
juvant chemotherapy regimens3.

Despite of reliable rate of recurrences and 
the purported safe oncological outcome of con-
servative surgeries, it has been reported that an 
approximate 25% of these patients experienced 
an unsatisfactory cosmetic results3,4.

Oncoplastic breast surgery (OBS), following 
conventional mammaplasty techniques, was de-
veloped with the aim of optimizing cosmetic 
outcomes, reducing patient morbidity, while still 
providing an oncologically-safe surgical proce-
dure and extending the target population of con-
servative surgery. 

Over the last twenty years, the development of 
this new surgical approach has been extremely 
fast, due to the increasing attention related to 
the quality of life of patients5-7. Indeed, different 
studies have shown that cosmetic results, follow-
ing breast surgery, can play a great influence on 
the final psychological outcome8-10. 

Oncoplastic techniques vary from the simple 
mobilization of a dermo-glandular flap to correct 
the defect of limited exeresis to the use of local 
or distant pedicle flaps to completely replace 
mammary volume, following mastectomy8-10. Al-
though OBS presents a number of advantages 
over BCS, there are still some concerns regard-
ing this approach, mainly owing to the lack 
of evidence on long-term safety, aesthetic and 
health-related quality of life outcomes.

The aim of this study is to evaluate the onco-
logical outcome in a single-institution series of 
1024 patients, who underwent breast conservative 
surgery, followed by an oncoplastic procedure. 
The study followed the ethical standards of hu-
man experimentation, according to the Declara-
tion of Helsinki.

Patients and Methods

This study is a prospective evaluation of a 
single institution series of patient undergoing 
oncoplastic BCS. 

Between January 2000 and December 2010, 
1024 consecutive patients diagnosed with invasive 
or in situ breast cancer undergoing oncoplastic re-
constructive surgery at our institution were includ-
ed in the study. Patients with previous ipsilateral or 
contralateral breast cancer were excluded.

All enrolled patients underwent a full pre-
operative workup, including appropriate imag-

ing, biopsy, and image-guided marker placement. 
Magnetic resonance (MRI) was used only when 
multicentricity was suspected or in case of dense 
breast. 

Data were prospectively recorded in a database 
with SQTM® (“Scheda computerizzata per il con-
trollo della Qualità del Trattamento del carcinoma 
Mammario software”) software (CPO, Tourin, Ita-
ly). The following characteristics were prospectively 
recorded in the dataset: demographic data, age, 
BMI, tumour size, histological evaluation, surgical 
and oncological management, surgical complica-
tions, time and site of recurrence, adjuvant or neo-
adjuvant radiotherapy and chemotherapy data.

All the therapeutic options were discussed and 
decided by a multidisciplinary team, including a 
breast surgeon, a plastic surgeon, a pathologist, 
a radiologist, an oncologist, a radiotherapist and 
a psyco-oncologist. Oncoplastic technique was 
determined by patients’ anatomy, preferences and 
tumor location. All patients were treated with 
an oncoplastic approach, when a significant vol-
ume excision was followed by reshaping of the 
breast parenchyma with volume displacement 
technique, accompanied by an adequate skin en-
velope reduction9. 

Prior to anesthesia induction, all patients were 
preoperatively marked sitting and in the upright 
position and both breasts were draped into the 
operative field for comparison. The patient was 
centered on the operating table fitting both the su-
pine and upright position, in order to better eval-
uate intraoperatively an optimal reshaping and 
symmetry of the breast. The patient was placed 
with either arms extended in case of axillary sur-
gery or with both arms at the sides if no axillary 
surgery was scheduled. In all cases, following 
skin excision oncoplastic techniques considered 
a full-thickness excisions of the tumor from the 
subcutaneous fat underlying the skin up to the 
pectoralis fascia. Patients had intraoperative lo-
calization with palpation and, in case of non-pal-
pable lesions, an intraoperative radiographical 
evaluation was performed. 

Metal clips were placed on the pectoralis muscle 
and lateral edges of the resection bed before clos-
ing the defect in order to guide future radiotherapy.  
All patient were informed about possible post-
operative breast asymmetry, as a consequence 
of extensive resection that may result in volume 
asymmetry, if compared with the contralateral 
breast. According to patients’ preferences, con-
tralateral symmetrization was performed during 
the same operation. 
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The surgical treatment of the axilla was carried 
out by biopsy of the sentinel lymph nodes (BSL) 
or axillary dissection.

Margins were considered positive when tu-
mor involved the margin of resection and clear 
if the closest margin to the excision plane was at 
least 2 mm. In the case of positive or not clear 
margins a re-excision was performed. Radio-
therapy, chemotherapy and hormone therapy 
were administered according to oncological in-
dications.

During the first five years, patients were fol-
lowed up every 6 months by clinical examination 
and every 12 months by surveillance mammo-
gram. Abnormal clinical findings were further 
investigated as appropriate. Since the 5th year 
follow up was carried out yearly.

Recurrences were documented by clinical ex-
amination, radiological tests and/or pathological 
assessment. Local and distant recurrence rates 
were the primary outcomes and were evaluated 
as the oncological safety outcome. Senior author 
(DR) revised data and outcomes.

Statistical Analysis
Multivariate COX proportional regression was 

used to assess the independent prognostic value 
of selected tumor and patients’ characteristics on 
the development of local recurrence and metasta-
ses. Statistical analysis was performed with SPSS 
Statistics (SPSS Inc., Chicago, IL, USA). All tests 
were two-sided. p-values were considered statisti-
cally significant if p < 0.005.

Results

During the study period 1024 patients underwent 
oncoplastic reconstructive surgery for breast cancer. 
Tumor and patient characteristics are shown in Ta-
ble I and Figure 1 account for histopathology. 

The average age of patients was 56.24 (range 
25-85, standard deviation ± 11.44). Pre-meno-
pausal patients were 363 (35.4%). 

In 511 patients (49.9%) the tumor was in the 
right breast. In 513 patients (50.1%) it was in the 
left breast. In 869 patients (84.9%) an invasive tu-
mor and in 155 (15.1%) an in situ tumor (11% was 
DCIS and 4% was LIN) was found. The average 
size of the tumor determined by histopathology 
was 24.5 mm (range 10-60). Surgical techniques 
features are reported in Table II.

All patients underwent oncoplastic surgery. 
360 patients (35.4%) were submitted, during the 

the same procedure, to a contralateral symme-
trization in order to avoid asymmetry following 
oncological surgery, with the discovering of some 
undiagnosed lesions in the contralateral paren-
chyma (Table III). 

Table I. Characteristics of woman who underwent oncoplas-
tic surgery.

	 Cases
	 (No. = 1024)	 %

Age (years)
    < 35	 16	 1.6%
    35-44	 137	 13.4%
    45-54	 355	 34.7%
    55-64	 249	 24.3%
    65-74	 201	 19.6%
    ≥ 75	 66	 6.4%
Tumor size (mm)
    11-20	 467	 45.6%
    21-30	 428	 41.8%
    > 30	 129	 12.6%
Grading
    I	 254	 24.8%
    II	 430	 42%
    III	 251	 24.5%
Unknown	 89	 8.7%
Vascular invasion
    Yes	 234	 22.8%
    No	 790	 77.2%
Multifocal tumors
    Yes	 211	 20.6%
    No	 813	 79.4%
Surgical margins
    Negative	 909	 88.8%
    Positive	 67	 6.5%
    Close	 48	 4.7%
pN
    Nx	 7	 0.7%
    N0	 616	 60%
    N1mi	 7	 0.7%
    N1a	 323	 31.7%
    N2a	 61	 6%
    N3a	 10	 0.9%
Ki 67
    ≤ 16	 531	 44%
    > 16	 482	 39.8%
    Unknow	 11	 16.2%
Adjuvant chemotherapy	 387	 37
Neo adjuvant chemotherapy	 41	 4%
No chemotherapy	 596	 58.2%
Adjuvant hormonotherapy
    Yes	 826	 80.7%
    No	 198	 19.3%
Boost radiotherapy
    Yes	 456	 44.5%
    No	 568	 55.5%
Hormone receptor status
    ER and PgR positive	 831	 81.2%
    ER and PgR negative	 97	 9.5%
    ER and PgR not applicable	 96	 9.3%
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Complete excision of the tumor was obtained 
in 909 cases (88.8%). In 115 cases margins re-
sulted to be positive or close (11.2%). A positive 
margin was present in 67 (6.5%) patients. In 79 
patients (7.7%) a second operation was carried 
out at an average time of 38.5 days from the 
first one (range 26-45). Forty patients (50%) 
underwent re-excision and 39 (49.4%) under-
went mastectomy. Mastectomy was performed 
in case of multifocal tumor, lobular invasive 
cancer, linfovascular invasion or when a second 
conservative operation would have determined 
an unsatisfactory cosmetic outcome. Ten (25%) of 
the 40 patients who underwent a new conserva-
tive treatment presented a multifocal cancer, but 
no positive margins were detected at the time of 
second surgery. 

Sentinel lymph node biopsy was carried out in 845 
patients (82.5%). Complete axillary dissection was 
carried out in 421 patients (41.1%), 264 out of 421 as a 
consequence of positive sentinel lymph node. 

Reported complications were: 17 wound in-
fections (1.7%); 106 hematomas (10.4%); 94 lym-
phorrheas (9.2%), 48 partial wound dehiscences 
(4.7%) (Table IV). In 11 cases (1.07%) the compli-
cations delayed the adjuvant treatment.

Local Recurrence and Metastases
Median follow up was 74.2 months, 11 patients 

were lost at follow-up (1.07%).
Local recurrences (LR) were observed in 49 

patients (4.7%) in an average time of 34.2 months 
(range 16-59) (Table V).

The risk of local recurrence was significantly 
higher in the group of patients with lymphovascu-
lar invasion and with high grade (G) (Table VI).

52 patients (5.07%) developed distant metasta-
ses, in an average time of 34.7 months after the 
first surgery (range 18-67). The metastases were 
localized in: bone 19, liver 9, brain 5, lung 14, 
multiple organs 5 (Table VII). The risk of distant 
metastases was significantly higher in the group 
of patients with lymphovascular invasion and 
with negative receptors (Table VI).

Seventeen patients (1.6%) died for cancer relat-
ed death in an average time of 46.5 months after 
the first surgery (range 3-58) (Table VIII). Ten of 
them (58.8%) were T2 tumors, 7 patients (41.2%) 
were T1; 9 (52.9%) were G3, no patients were 
G1; 7 patients (41.2%) were ER/PgR negative and 
14 patients (82.4%) had positive axillary lymph 
nodes; 1 patient died 3 months after surgery from 
a myocardial ischemia. No events were recorded 
in the group with DCIS.

Discussion

BCS supplemented with postoperative radio-
therapy has become the standard of treatment for 
the majority of patients with breast cancer, with 

Figure 1. Distribution of Histopathology.

Table II. Techniques.

	 Technique	 N	 Percentage

Donut mastopexy	 315	 31%
Superior pedicle Wise Pattern	 135	 13%
Inferior pedicle Wise Pattern	 196	 19%
Grisotti	   84	   8%
Comma shape	 114	 11%
Medial pedicle mastopexy	   90	   9%
Lateral pedicle mastopexy	   90	   9%

Table III. Histological findings of contro-lateral breast.

		  Cases
	 Histopatological findings	 (n = 307)

Normal breast tissue	 91 (29.6%)
Fibrocystic disease	 73 (23.8%)
Proliferative disease with atypia	 64 (20.8%)
Ductal carcinoma in situ (DCIS)	 29 (9.5%)
Lobular carcinoma in situ (LCIS)	 42 (13.7%)
Invasive ductal carcinoma	 8 (2.6%)

Table IV. Complications.

	 N	 Percentage 

Wound infection	   17	 1.7%
Lymphorrhea	   94	 9.2%
Partial wound 
dehiscence	   48	 4.7%
Hematomas	 106	 10.4%
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reported survival rate similar to that of radical 
surgery and improved body image and health 
related quality of life scores9. 

BCS has not always produced good cosmetic 
results in all patients, promoting the growth and 
advancement of new techniques in breast sur-

gery9. Oncoplasty was developed with the goals 
of providing an oncologically safe long-term out-
come while fulfilling the request for an accept-
able aesthetic outcome.

Oncoplasty can be integrated in every type 
of BCS; breast volume and appearance along 

Table V. Characteristics of patients with local relapse.

						      Vascular		  Menopausal	 Margins	 Ki67
	Patients	 Age	 pT	 G	 N	 invasion	 ER/PgR	 state	 involved	 (%)

  1	 40	 2	 2	 1a	 +	 Pos	 Pre	 0	 70
  2	 41	 2	 2	 1	 _	 Neg	 Pre	 0	 80
  3	 45	 2	 3	 1	 _	 Neg	 Pre	 0	 90
  4	 46	 1C	 2	 0	 +	 Pos	 Pre	 0	 70
  5	 48	 1C	 3	 1a	 +	 Pos	 Pre	 0	 80
  6	 50	 2	 3	 1c	 +	 Pos	 Pre	 1	 90
  7	 50	 2	 2	 1c	 +	 Na	 Post	 0	 90
  8	 53	 2	 2	 1a	 +	 Pos	 Post	 0	 80
  9	 54	 1c	 3	 1a	 +	 Pos	 Post	 0	 80
10	 55	 1C	 2	 1a	 _	 Pos	 Post	 0	 80
11	 44	 2	 2	 1a	 _	 Pos	 Pre	 1	 80
12	 59	 2	 2	 1a	 +	 Pos	 Post	 0	 80
13	 63	 1b	 3	 1c	 +	 Neg	 Post	 0	 85
14	 41	 2	 2	 1a	 +	 Pos	 Pre	 0	 80
15	 42	 2	 3	 1c	 +	 Pos	 Pre	 0	 85
16	 44	 2	 3	 1	 _	 Pos	 Pre	 0	 80
17	 45	 1c	 3	 0	 +	 Pos	 Pre	 0	 75
18	 48	 1c	 3	 1	 +	 Pos	 Pre	 0	 70
19	 49	 2	 2	 1a	 +	 Pos	 Pre	 0	 70
20	 49	 2	 3	 1	 +	 Pos	 Pre	 0	 80
21	 53	 2	 2	 0	 +	 Pos	 Post	 0	 90
22	 57	 1	 3	 0	 _	 Neg	 Post	 0	 70
23	 63	 2	 2	 0	 _	 Pos	 Post	 0	 90
24	 46	 2	 2	 2	 +	 Pos	 Post	 0	 70
25	 48	 1b	 3	 1a	 +	 Pos	 Pre	 0	 80
26	 50	 1c	 3	 2	 +	 Pos	 Pre	 0	 75
27	 50	 1c	 2	 2a	 +	 Pos	 Pre	 0	 15
28	 53	 1a	 3	 1c	 +	 Neg	 Post	 0	 60
29	 55	 2	 3	 0	 _	 Pos	 Post	 0	 60
30	 58	 2	 2	 1c	 _	 Pos	 Pre	 0	 70
31	 39	 1c	 3	 1a	 _	 Pos	 Pre	 0	 80
32	 41	 1c	 2	 1a	 +	 Pos	 Pre	 0	 70
33	 42	 1c	 3	 2	 +	 Pos	 Pre	 0	 60
34	 43	 1b	 3	 0	 +	 Pos	 Pre	 0	 60
35	 47	 1c	 2	 2	 +	 Pos	 Pre	 0	 60
36	 49	 1c	 3	 0	 _	 Neg	 Pre	 0	 70
37	 53	 1c	 2	 1a	 +	 Pos	 Post	 0	 40
38	 53	 1c	 2	 1a	 +	 Pos	 Post	 0	 50
39	 53	 2	 2	 1	 +	 Pos	 Pre	 0	 55
40	 63	 1c	 3	 1a	 +	 Pos	 Post	 0	 70
41	 63	 1c	 2	 2	 +	 Pos	 Post	 0	 80
42	 81	 1a	 2	 0	 +	 Pos	 Post	 0	 60
43	 78	 2	 2	 0	 _	 Neg	 Post	 0	 60
44	 77	 2	 2	 1	 +	 Pos	 Post	 0	 70
45	 62	 1c	 2	 1c	 _	 Pos	 Post	 0	 60
46	 58	 1c	 2	 1c	 +	 Pos	 Post	 0	 70
47	 66	 1a	 2	 0	 +	 Pos	 Post	 0	 60
48	 55	 1c	 3	 1c	 +	 Pos	 Pre	 0	 70
49	 49	 1b	 3	 0	 +	 Pos	 1	 0	 60

*Vascular invasion: + = Presence; – = absence **Margin involved = 0 = No; 1 = Yes.
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with tumors’ ratio and localization are the main 
factors that account for the choice of the proper 
oncoplastic technique8-14. As reported by differ-
ent studies the relation between tumor size and 
breast volume has been looked as the fundamen-
tal item in determining the cosmetic result9,15. 
The percentage of breast volume excised has been 
associated with cosmesis and patient satisfaction 
outcomes9. 

Moreover, the oncoplastic reconstructive sur-
geon has to bear in mind the tumor location. 
Usatisfactory cosmetic results have been reported 
as a frequent occurence following the excision of 
tumor of the upper internal quadrant and inferior 
quadrants9. 

Although a growing body of reported expe-
riences with oncoplastic surgery, few studies in 
literature account for the long-term outcomes of 
this technique. In this study we report a single 
centre ten years’ experience about 1024 patients 
undergoing conservative surgery with an on-
coplastic approach. The mean follow up was 
74.2 months and the local recurrences rate was 
evaluated as low as 4.7%. These data fit in with 

the results already reported in literature16-24. The 
NSABP BO6 trial, the Milano 1 Trial and the In-
stitute Curie of Paris study reported a prevalence 
of local recurrence (LR) of respectively 4%, 5.3% 
and 9.4% after five years20-22. In another study by 
De Lorenzi et al23 the 5-year local recurrence rate 
was 3.2%23. In a series of 540 oncoplastic patients 
the local recurrence rate was assessed as 6.8% 
with a median follow up of 49 months25. Recently 
Clough et al26 released a long-term follow-up 
study on a series of 350 oncoplastic reduction 
with a 2.2% 5-year LR rate.

In our study, a positive margin was present in 
67 (6.5%) patients. This rate was lower than those 
reported by other studies16-31. In 79 patients (7.7%) 
a second operation was carried out: forty patients 
(50%) successfully underwent re-excision and 39 
(49.4%) underwent mastectomy. Thus the overall 
breast conservation rate was 96.2%.

The conservative approach associated to on-
coplastic techniques allowed us to obtain free 
resection margin in 89% of patients. This result 
suggests that oncoplastic surgery could be con-
sidered a safe approach, with decreased likeli-

Table VI. Rates of local recurrences and metastases according to different parameters.

		                        Local recurrence		                                  Metastases	

	 Characteristics	 No. of patients	 p	 No. of patients	 p

Overall	 49		  52	
Menopausal status		  0.870		  0.730
    Pre	 27		  25	
    Post	 23		  27	

Diameter of primary tumour		  0.953		  0.536
    1-20 mm	 10		  30
    > 21 mm	 39		  22	
Grading		  0.001		  0.128
    G1	   0		    1	
    G2	 27		  30	
    G3	 22		  21	
Axillary nodes		  0.547		  0.166
    Involved	 37		  40
    Not involved	 12		  12	
Vascular invasion		  0.000		  0.001
    Yes	 36		  29	
    No	 13		  23	
Margins		  0.423		  0.939
    Yes	   2		    0	
    No	 47		    0	
ER/PgR		  0.375		  0.000
    +	 41		  35	
    –	   8		  17	

*Local recurrence: p-value is statistically significant in G and vascular invasion (df = 1; CI 95%). Metastasis: p-value is 
statistically significant in vascular invasion and receptors (df = 1; CI 95%)
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hood of surgical revision (7.7% in our series). 
Considering complications, hematoma was the 
most frequently observed, with 42 patients who 

underwent surgical revision. Only in 11 patients 
(1%) complications resulted in delayed adjuvant 
therapies.

Table VII. Characteristics of patients with metastasis.

					     Vascular		  Chemio	 Chemio	 Hormono	 Menopausal	 Ki67
Patients	 Age	 pT	 G	 pN	 invasion	 ER/PgR	 pre	 post	 therapy	 state	 (%)

  1	 41	 2	 2	 1	 _	 Neg	 N	 N	 0	 Pre	 80
  2	 45	 2	 3	 1	 _	 Neg	 N	 N	 0	 Pre	 90
  3	 49	 1c	 2	 2	 +	 Neg	 N	 Y	 2	 Post	 60
  4	 50	 2	 2	 1	 _	 Neg	 N	 N	 0	 Pre	 60
  5	 52	 2	 1	 0	 _	 Neg	 N	 N	 0	 Pre	 70
  6	 55	 1C	 2	 1a	 _	 Pos	 N	 Y	 2	 Post	 80
  7	 44	 2	 2	 1a	 _	 Pos	 N	 Y	 1	 Pre	 80
  8	 49	 4	 3	 3a	 +	 Pos	 Y	 Y	 1	 Pre	 60
  9	 49	 1c	 2	 0	 +	 Neg	 N	 Y	 0	 Pre	 70
10	 50	 1c	 3	 0	 _	 Pos	 Y	 N	 1	 Pre	 90
11	 53	 1c	 2	 0	 _	 Pos	 N	 N	 1	 Pre	 60
12	 58	 1c	 2	 1a	 +	 Pos	 N	 Y	 1	 Post	 70
13	 59	 2	 2	 1a	 +	 Pos	 N	 Y	 1	 Post	 80
14	 61	 1b	 2	 1	 +	 Pos	 N	 Y	 2	 Post	 80
15	 62	 1c	 3	 1a	 +	 Neg	 N	 Y	 0	 Post	 75
16	 63	 1b	 3	 1c	 +	 Neg	 N	 Y	 0	 Post	 85
17	 64	 2	 2	 1	 _	 Pos	 N	 N	 1	 Post	 75
18	 39	 2	 2	 1	 +	 Pos	 N	 Y	 1	 Pre	 70
19	 39	 1c	 3	 0	 _	 Pos	 N	 Y	 1	 Pre	 80
20	 42	 2	 3	 1c	 +	 Pos	 N	 Y	 1	 Pre	 85
21	 43	 1a	 3	 1c	 _	 Neg	 Y	 N	 0	 Pre	 80
22	 48	 1c	 3	 0	 _	 Neg	 N	 Y	 0	 Pre	 70
23	 49	 4	 3	 1c	 _	 Pos	 N	 Y	 1	 Pre	 75
24	 54	 2	 2	 1c	 +	 Pos	 N	 Y	 2	 Post	 85
25	 58	 2	 2	 2	 +	 Pos	 N	 Y	 2	 Post	 85
26	 63	 2	 2	 0	 _	 Pos	 N	 Y	 1	 Post	 90
27	 30	 2	 3	 1c	 +	 Pos	 N	 Y	 1	 Pre	 70
28	 46	 1a	 2	 0	 _	 Pos	 N	 N	 1	 Pre	 80
29	 50	 1b	 2	 1	 _	 Pos	 Y	 N	 2	 Post	 60
30	 51	 2	 3	 1a	 +	 Pos	 Y	 N	 2	 Post	 60
31	 51	 1c	 3	 1c	 _	 Pos	 N	 Y	 1	 Pre	 90
32	 54	 2	 3	 2	 +	 Pos	 N	 Y	 1	 Pre	 85
33	 58	 1a	 3	 0	 _	 Neg	 N	 Y	 0	 Post	 75
34	 58	 1b	 2	 1a	 +	 Pos	 N	 Y	 2	 Post	 75
35	 66	 2	 2	 1c	 _	 Pos	 N	 Y	 2	 Post	 80
36	 67	 1c	 3	 0	 _	 Pos	 N	 N	 1	 Post	 80
37	 68	 1c	 2	 1	 _	 Pos	 N	 Y	 1	 Post	 75
38	 40	 2	 2	 1a	 +	 Neg	 N	 Y	 0	 Pre	 60
39	 47	 1c	 3	 2	 +	 Pos	 Y	 N	 1	 Pre	 70
40	 51	 1c	 2	 1c	 +	 Pos	 N	 Y	 2	 Post	 70
41	 52	 1c	 3	 1a	 +	 Neg	 N	 Y	 0	 Pre	 60
42	 53	 1c	 2	 1a	 +	 Pos	 N	 N	 2	 Post	 50
43	 54	 1b	 3	 0	 +	 Neg	 N	 N	 0	 Pre	 75
44	 55	 2	 2	 1	 +	 Neg	 N	 Y	 0	 Pre	 75
45	 56	 1a	 2	 1c	 +	 Pos	 N	 Y	 2	 Post	 80
46	 58	 1c	 2	 1a	 +	 Neg	 N	 Y	 0	 Post	 80
47	 68	 1a	 2	 0	 _	 Pos	 N	 N	 2	 Post	 75
48	 71	 2	 3	 2	 +	 Pos	 N	 N	 2	 Post	 80
49	 77	 2	 2	 1	 +	 Pos	 N	 N	 2	 Pre	 70
50	 62	 1c	 2	 1c	 _	 Pos	 N	 Y	 2	 Post	 60
51	 80	 3	 2	 0	 +	 Pos	 N	 N	 2	 Post	 80
52	 38	 1b	 3	 2	 +	 Neg	 N	 Y	 0	 Post	 70

*Y= Yes; N = NO. **Hormonotherapy: 0 = Nothing; 1 = Tamoxifene; 2 = Aromatase inhibitor.
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Furthermore, when the oncological procedure 
would result in a serious deficiency of mammary 
tissue with consequent breast asymmetry, we 
planned a bilateral surgery16-22, adjusting the vol-
ume of the contralateral breast. A contralateral 
symmetrization was carried out during the same 
operation, according to previous studies27-29. In-
deed this technique, although increasing surgery 
time, leads to obtain excellent aesthetic results 
while reducing postural problems, back pain and 
dysfunction, strongly affecting routinely life of 
these patients30-53. 

Conclusions

In this study we reported our ten years case-
load with oncoplastic surgery, accounting for 
long term outcomes of this procedure. We found 
that oncoplastic surgery provides an acceptable 
oncological outcome, even if we believe that 
these results must be confirmed with a longer 
follow-up. The oncoplastic approach allowed 
for the treatment with conservative surgery 
also that a selected population of patients who 
would had otherwise undergone mastectomy in 
the past. 

Conflict of Interest
There are no current or potential conflict of interest and no 
outside financial or other support for this article.

Authors’ Contribution
Claudio Calabrese: Conception and design; Administrative 
support; Provision of study material or patients; Collection 
and assembly of data; Data analysis and interpretation; Donato 
Casella: Conception and design; Administrative support; Pro-
vision of study material or patients; Collection and assembly 
of data; Data analysis and interpretation; Giuseppe Di Taranto: 
Collection and assembly of data; Data analysis and interpre-
tation; Manuscript writing; Marco Marcasciano: Conception 
and design; Administrative support; Collection and assembly 
of data; Data analysis and interpretation, Ashutosh Kotari: As-
sembly of data; Data analysis and interpretation; Silvia Sor-
di: Conception and design; Administrative support; Collection 
and assembly of data; Data analysis and interpretation; Man-
uscript writing; Leonardo Barellini: Conception and design; 
Administrative support; Collection and assembly of data; Da-
ta analysis and interpretation; Federico Lo Torto: Conception 
and design; Administrative support; Provision of study mate-
rial or patients; Collection and assembly of data; Mauro Tar-
allo: Assembly of data; Data analysis and interpretation; Ad-
ministrative support; Agostino Perra: Assembly of data; Data 
analysis and interpretation; Alfonso Fausto: Provision of study 
material or patients; Assembly of data; Data analysis and in-
terpretation; Diego Ribuffo: Conception and design; Adminis-
trative support; Collection and assembly of data; Data analy-
sis and interpretation; Manuscript writing; n. All authors have 
read and approved the final manuscript.

References

  1)	 Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R, 
Luini A, Aguilar M, Marubini E. Twenty-year follow-up 
of a randomized study comparing breast-conserv-
ing surgery with radical mastectomy for early breast 
cancer. N Engl J Med 2002; 347: 1227-1232.

  2)	 Fisher B, Anderson S, Bryant J, Margolese RG, Deutsch 
M, Fisher ER, Jeong JH, Wolmark N. Twenty-year fol-

Table VIII. Characteristics of patients’ deaths.

	Patients	 Age	 pT	 G	 pN	 Vascular invasion	 ER/Pgr	 Metastasis

  1	 58	 2	 2	 2		  Neg	 X
  2	 42	 2	 3	 1c	 X	 Neg	 X
  3	 63	 2	 2	 1c		  Pos	 X
  4	 39	 2	 2	 1	 X	 Pos	 X
  5	 68	 1a	 2	 0		  Pos	
  6	 68	 1c	 3	 1		  Pos	 X
  7	 51	 1c	 3	 1c		  Pos	 X
  8	 38	 1c	 2	 0		  Pos	 X
  9	 30	 2	 3	 1c	 X	 Pos	 X
10	 54	 2	 3	 2	 X	 Pos	 X
11	 51	 2	 3	 1a	 X	 Pos	 X
12	 38	 1b	 3	 2	 X	 Neg	 X
13	 40	 2	 2	 1a	 X	 Neg	 X
14	 54	 1b	 3	 1a	 X	 Neg	 X
15	 49	 1c	 2	 0	 X	 Neg	 X
16	 44	 2	 2	 1a		  Pos	 X
17	 46	 2	 3	 1c	 X	 Neg	 X



Oncoplastic conservative surgery for BC: long-term outcomes of our first ten years experience 

7341

low-up of a randomized trial comparing total mas-
tectomy, lumpectomy, and lumpectomy plus irradi-
ation for the treatment of invasive breast cancer. N 
Engl J Med 2003; 347: 1233-1241.

  3)	 Holmes DR, Schooler W, Smith R. Oncoplastic ap-
proaches to breast conservation. Int J Breast 
Cancer 2011; 2011: 1-16.

  4)	 Clough KB, Kroll SS, Audretsch W. Audretsch. An 
approach to the repair of partial mastectomy de-
fects. Plast Reconstr Surg 1999; 104: 409-420. 

  5)	 Clough KB, Lewis JS, Couturaud B, Fitoussi A, Nos C, 
Falcou MC. Oncoplastic techniques allow exten-
sive resections for breast-conserving therapy of 
breast carcinomas. Ann Surg 2003; 237: 26-34. 

  6)	 Al-Ghazal SK, Fallowfield L, Blamey RW. Does cos-
metic outcome from treatment of primary breast 
cancer influence psychosocial morbidity? Eur J 
Surg Oncol 1999; 25: 571-573.

  7)	 Elder EE, Brandberg Y, Björklund T, Rylander R, La-
gergren J, Jurell G, Wickman M, Sandelin K. Quali-
ty of life and patient satisfaction in breast cancer 
patients after immediate breast reconstruction: a 
prospective study. Breast 2005; 14: 201-208. 

  8)	 Veiga DF, Veiga-Filho J, Ribeiro LM, Archangelo I 
Jr, Balbino PF, Caetano LV, Novo NF, Ferreira LM. 
Quality-of-life and self-esteem outcomes after on-
coplastic breast-conserving surgery. Plast Re-
constr Surg 2010; 125: 811-817.

  9)	 Clough KB, Kaufman GJ, Nos C, Buccimazza I, Sar-
fati IM. Improving breast cancer surgery: A clas-
sification and quadrant per quadrant atlas for on-
coplastic surgery. Ann Surg Oncol 2010; 17: 1375-
1391. 

10)	 Munhoz AM, Montag E, Arruda E, Pellarin L, Filas-
si JR, Piato JR, de Barros AC, rado LC, Fonseca A, 
Baracat E, Ferreira MC. Assessment of immedi-
ate conservative breast surgery reconstruction: a 
classification system of defects revisited and an 
algorithm for selecting the appropriate technique. 
Plast Reconstr Surg 2008; 121: 716-27

11)	 Pitanguy I. Surgical treatment of breast hypertro-
phy. Br J Plast Surg 1967; 20: 78-85. 

12)	 Lejour M. Vertical mammaplasty and liposuction of 
the breast. Plast Reconstr Surg 1994; 94: 100-1014. 

13)	 L. Benelli. A new periareolar mammaplasty: the 
round block technique. Aesthetic Plast Surg 
1990; 14: 93-100. 

14)	 McCulley SC, Macmillan RD. Planning and use 
of therapeutic mammoplasty – Nottingham ap-
proach. Br J Plast Surg 2005; 58: 889-901. 

15)	 Bertozzi N, Pesce M, Santi PL, Raposio E. Oncoplas-
tic breast surgery: comprehensive review. Eur 
Rev Med Pharmacol Sci 2017; 21: 2572-2585.

16)	 Dessy LA, Marcasciano M, Pacitti F, Rossi A, Mazzoc-
chi M. A simple device for syringe-to-syringe transfer 
during lipofilling. Aesthet Surg J 2015; 35: 91-93.

17)	 Van Dongen JA, Voogd AC, Fentiman IS, Legrand C, 
Sylvester RJ, Tong D, van der Schueren E, Helle PA, 
van Zijl K, Bartelink H. Long term results of a ran-
domized trial comparing breast-conserving ther-

apy with mastectomy: European Organisation for 
Research and Treatment of Cancer 10801 trial. J 
Natl Cancer Inst; 92: 1143-1150. 

18)	 Courdi A, Doyen J, Gal J, Chamorey E. Local recur-
rence after breast cancer affects specific surviv-
al differently according to patient age. Oncology 
2011; 79: 349-354. 

19)	 Ali AN, Vapiwala N, Guo M, Hwang WT, Harris EE, 
Solin LJ. The impact of re-excision and residual 
disease on local recurrence after breast conserva-
tion treatment for patients with early stage breast 
cancer. Clin Breast Cancer 2011; 11: 400-405. 

20)	 Sweeting RS, Klauber-Demore N, Meyers MO, Deal 
AM, Burrows EM, Drobish AA, Anders CK, Carey 
LA. Young women with locally advanced breast 
cancer who achieve breast conservation after 
neoadjuvant chemotherapy have a low local re-
currence rate. Am Surg 2011; 77: 850-855.

21)	 Eryilmaz MA, Muslumanoglu M, Ozmen V, Igci A, 
Koc M. Breast conserving surgery in patients with 
multifocal/multicentric breast cancer. J BUON 
2011; 16: 450-453.

22)	 Fisher B, Anderson SJ. The breast cancer alterna-
tive hypothesis: is there evidence to justify replac-
ing it? J Clin Oncol 2010; 28: 366-374.

23)	 Rietjens M, Urban CA, Rey PC, Mazzarol G, Maison-
neuve P, Garusi C, Intra M, Yamaguchi S, Kaur N, De 
Lorenzi F, Matthes AG, Zurrida S, Petit JY. Long-
term oncological results of breast conservative 
treatment with oncoplastic surgery. Breast 2007; 
16: 387-395 

24)	 De Lorenzi F, Hubner G, Rotmensz N, Bagnardi V, 
Loschi P, Maisonneuve P, Venturino M, Orecchia R, 
Galimberti V, Veronesi P, Rietjens M. Oncological re-
sults of oncoplastic breast-conserving surgery: 
long term follow-up of a large series at a single in-
stitution. A matched-cohort analysis. Eur J Surg 
Oncol 2016; 42: 71-77.

25)	 Fitoussi AD, Berry MG, Famà F, Falcou MC, Curni-
er A, Couturaud B, Reyal F, Salmon RJ. Oncoplas-
tic breast surgery for cancer: analysis of 540 con-
secutive cases. Plast Reconstr Surg 2010; 125: 
454-462. 

26)	 Clough KB, van la Parra RFD, Thygesen HH, Levy E, 
Russ E, Halabi NM, Sarfati I, Nos C. Long-term re-
sults after oncoplastic surgery for breast cancer: 
a 10-year follow-up. Ann Surg 2018; 268: 165-171.

27)	 Iwuagwu OC, Walker LG, Stanley PW, Hart NB, 
Platt AJ, Drew PJ. Randomized clinical trial exam-
ining psychosocial and quality of life benefits of 
bilateral breast reduction surgery. Br J Surg 2006; 
93: 291-294.

28)	  Iwuchukwu OC, Harvey JR, Dordea M, Critchley AC, 
Drew PJ. The role of oncoplastic therapeutic mam-
moplasty in breast cancer surgery-A review. Surg 
Oncol 2011; 21: 133-141.

29)	 Kemler MA, Lapid O, Strackee SD. Does reduction 
mammaplasty improve lung function test in wom-
en with macromastia? Results of a randomized 
controlled trial. Plast Reconstr Surg 2006; 118: 
1-6. 



C. Calabrese, D. Casella, G. Di Taranto, M. Marcasciano, A. Kothari, et al.

7342

30)	 Fino P, Di Taranto G, Toscani M, Scuderi N. Breast 
reduction: personal technique. Clin Ter 2016; 167: 
e167-e170. 

31)	 Fino P, Di Taranto G, Toscani M, Scuderi N. Surgi-
cal therapy of breast hypertrophy: a comparison 
of complications and satisfaction rate in large and 
small superior pedicle custom-made reduction 
mammaplasty. Eur Rev Med Pharmacol Sci 2016; 
20: 4411-4415.

32)	 Caruso F, Catanuto G, De Meo L, Ferrara M, Gallodoro 
A, Petrolito E, Trombetta G, Castiglione G. Outcomes 
of bilateral mammoplasty for early stage breast can-
cer. Eur J Surg Oncol 2008; 34: 1143-1147. 

33)	 Ricci MD, Munhoz AM, Pinotti M, Geribela AH, Teix-
eira LC, Aldrighi C, Ferreira MC, Filassi JR, Pinot-
ti JA. The influence of reduction mammaplasty 
techniques in synchronous breast cancer diagno-
sis and metachronous breast cancer prevention. 
Ann Plast Surg 2006; 57: 125-132.

34)	 Boice JD Jr, Persson I, Brinton LA, Hober M, McLaugh-
lin JK, Blot WJ, Fraumeni JF Jr, Nyrén O. Breast can-
cer following breast reduction surgery in Sweden. 
Plast Reconstr Surg 2000; 106: 755-762.

35)	 Chen DR. An optimized technique for all quadrant 
oncoplasty in women with small- to medium-sized 
breasts. Eur Rev Med Pharmacol Sci 2014; 18: 
1748-54.

36)	 Lo Torto F, Vaia N, Casella D, Marcasciano M, Cig-
na E, Ribuffo D. Delaying implant-based mamma-
ry reconstruction after radiotherapy does not de-
crease capsular contracture: an in vitro study. J 
Plast Reconstr Aesthet Surg 2018; 71: 28-29.

37)	 Lo Torto F, Parisi P, Casella D, Di Taranto G, Cigna 
E, Ribuffo D. Impact of evolving radiation therapy 
techniques on implant-based breast reconstruc-
tion. Plast Reconstr Surg 2018; 141: 182e-183e.

38)	 Casella D, Di Taranto G, Marcasciano M, Sordi S, 
Kothari A, Kovacs T, Lo Torto F, Cigna E, Ribuffo D, 
Calabrese C. Nipple-sparing bilateral prophylactic 
mastectomy and immediate reconstruction with 
TiLoop(®) Bra mesh in BRCA1/2 mutation carri-
ers: a prospective study of long-term and patient 
reported outcomes using the BREAST-Q. Breast 
2018; 39: 8-13.

39)	 Vaia N, Lo Torto F, Marcasciano M, Casella D, Ca-
cace C, De Masi C, Ricci F, Ribuffo D. From the “Fat 
Capsule” to the “Fat Belt”: limiting protective lipo-
filling on irradiated expanders for breast recon-
struction to selective key areas. Aesthetic Plast 
Surg 2018; 42: 986-994. 

40)	 Lo Torto F, Cigna E, Kaciulyte J, Casella D, Marcas-
ciano M, Ribuffo D. National breast reconstruction 
utilization in the setting of postmastectomy radio-
therapy: two-stage implant-based breast recon-
struction. J Reconstr Microsurg 2017 Aug 6. doi: 
10.1055/s-0037-1604389. [Epub ahead of print].

41)	 Lo Torto F, Vaia N, Ribuffo D. Postmastectomy Radi-
ation Therapy and Two-Stage Implant-Based Breast 
Reconstruction: Is There a Better Time to Irradiate? 
Plast Reconstr Surg 2017; 139: 1364e-1365e.

42)	 Ribuffo D, Lo Torto F, Giannitelli SM, Urbini M, Torto-
ra L, Mozetic P, Trombetta M, Basoli F, Licoccia S, Tom-

bolini V, Cassese R, Scuderi N, Rainer A. The effect of 
post-mastectomy radiation therapy on breast im-
plants: Unveiling biomaterial alterations with po-
tential implications on capsular contracture. Mater 
Sci Eng C Mater Biol Appl 2015; 57: 338-343.

43)	 Ribuffo D, Lo Torto F, Atzeni M, Serratore F. The 
effects of postmastectomy adjuvant radiothera-
py on immediate two-stage prosthetic breast re-
construction: a systematic review. Plast Reconstr 
Surg 2015; 135: 445e.

44)	 Onesti MG, Maruccia M, Di Taranto G, Albano A, 
Soda G, Ballesio L, Scuderi N. Clinical, histological, 
and ultrasound follow-up of breast reconstruction 
with one-stage muscle-sparing “wrap” technique: 
a single-center experience. J Plast Reconstr Aes-
thet Surg 2017; 70: 1527-1536.

45)	 Cicione C, Di Taranto G, Barba M, Isgrò MA, D’Alessio 
A, Cervelli D, Sciarretta FV, Pelo S, Michetti F, Lattan-
zi W. In vitro validation of a closed device enabling 
the purification of the fluid portion of liposuction as-
pirates. Plast Reconstr Surg 2016; 137: 1157-1167.

46)	 Barba M, Di Taranto G, Lattanzi W. Adipose-de-
rived stem cell therapies for bone regeneration. 
Expert Opin Biol Ther 2017; 17: 677-689. 

47)	I nserra I, Martelli C, Cipollina M, Cicione C, Iavarone 
F, Di Taranto G, Barba M, Castagnola M, Desiderio 
C, Lattanzi W. Lipoaspirate fluid proteome: A pre-
liminary investigation by LC-MS top-down/bot-
tom-up integrated platform of a high potential bio-
fluid in regenerative medicine. Electrophoresis 
2016; 37: 1015-1026.

48)	 Di Taranto G, Cicione C, Visconti G, Isgrò MA, Bar-
ba M, Di Stasio E, Stigliano E, Bernardini C, Michetti 
F, Salgarello M, Lattanzi W. Qualitative and quanti-
tative differences of adipose-derived stromal cells 
from superficial and deep subcutaneous lipoaspi-
rates: a matter of fat. Cytotherapy 2015; 17: 1076-
1089. 

49)	 Tarallo M, Fino P, Ribuffo D, Casella D, Toscani M, 
Spalvieri C, Lattanzi W, Di Taranto G. Liposuction 
aspirate fluid-ASCs injection and secondary heal-
ing in fingertip injury, a pilot study. Plast Reconstr 
Surg 2018; 142: 136-147.

50)	 Marcasciano M, Conversi A, Kaciulyte J, Dessy LA. 
RE: Prosthetic breast implant rupture: imag-
ing-pictorial essay. Full cooperation between sur-
geon and radiologist: “The Best of Both Worlds”. 
Aesthetic Plast Surg 2017; 41: 1478-1480.

51)	 Dessy LA, Corrias F, Marchetti F, Marcasciano M, Ar-
menti AF, Mazzocchi M, Carlesimo B. Implant infec-
tion after augmentation mammaplasty: a review 
of the literature and report of a multidrug-resistant 
Candida albicans infection. Aesthetic Plast Surg 
2012; 36: 153-159.

52)	 Maruccia M, Di Taranto G, Onesti MG. One-stage 
muscle-sparing breast reconstruction in elderly 
patients: A new tool for retaining excellent quality 
of life. Breast J 2018; 24: 180-183. 

53)	 Onesti MG, Fanelli B, Di Taranto G. Subcutaneous 
implant breast reconstruction: the importance of 
objectively assessing the outcomes. Eur J Surg 
Oncol 2018; 44: 271-272.


