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Introduction

Oncoplastic breast conserving surgery (OBCS) is the best 
option for early breast cancer aiming to achieve complete 
tumor excision with no involved surgical margins, which 
currently means “no ink on tumor” (1), and good objective 
cosmetic outcome. Many techniques are used to help 
surgeons to carry out a complete tumor excision, but needle-
wired localization (WL), which is named “bracketing” when 
multiple wires are inserted, is one of the most commonly 
employed (2). We described our WL technique, which 

helps surgeons by marking the limits of the resection, 
inserting some wires 1 cm distance to radiological lesion 
limits, and by warning them of conflictive points which 
could compromise surgical technique (3). 

There is a lack of publications about “bracketing” in the 
context of oncoplastic approach and some authors (4,5) 
have reported that the use of multiple needles (bracketing) 
to localize neoplasms was associated with higher positive 
margins than when a single needle was required. 

We report our experience in the surgical treatment of 
early breast cancer combining OCBS and tailored WL and 
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the analysis of factors which are related to positive margins. 

Methods

We reviewed the records of 148 patients with breast cancer 
who were treated with OBCS and WL in the Breast Unit of 
Hospital Valdecilla (Santander, Spain) from March 2013 to 
December 2015. At the Radiological Department, where all 
image data are available, the surgeon and radiologist decide 
and fill out the diagram (Figures 1,2) showing how many 
wires and where should be inserted. The diagram shows data 
concerning the affected breast, in which quadrant the lesion 
is located, the type of radiological lesion (nodule, distortion, 
microcalcifications and asymmetry), the maximum diameter 
of the tumor or the distance comprising the entire lesion 
to be removed, the day of the surgery, the number of wires 
and two drawings of lateral and craniocaudal mammograms 
where the location of the lesion and the situation of the 
wires can be drawn. The day of the surgery the diagram is 
used by the radiologist to insert the wires in the place and 

in the way agreed on. Wires can be inserted into the breast 
laterally or perpendicularly to the chest wall. This choice 
is mainly determined by the oncoplastic incision pattern 
to be used and the location of the lesion. For example, if 
we are going to perform a “diamond”, “round block” or 
“batwing mammaplasty” incisions we prefer perpendicular 
insertions, whereas if we are going to carry out a therapeutic 
mammaplasty with an inverted T-incision pattern or “tennis 
racket” incision, a lateral insertion is preferred (Figure 3).  
However, the localization and the way in which the wires 
should be inserted are decided depending on the particularities 
of each case. In the diagram each path is drawn in a different 
way, lateral or perpendicular (←( x) respectively. 

The number of wires used for localization was: 1 in  
52 patients, 2 in 88, 3 in 7 and 4 in a patient with a bilateral 
cancer.

Figure 1 Drawing for planning tailored needle-guided localization. 

Figure 2 Planning wire localization. In a patient suffering from 
left breast carcinoma, a 16-mm nodule localized at the intersection 
of the outer quadrants, two wires were planning to be inserted 
laterally (anterior and superior). 

Nº Record

Breast:           RIGHT             LEFT                   BILATERAL

Localization:

Size (mm):

Type of lesion:   NODULE     DISTORSION    ASIMMETRY   CALCIFICATIONS

Date of surgery:

Number of wires:

Scheme of wire insertion:

Description

Superior

Inferior Inner Outer

Nº Historia Clínica…………

Mama:           DERECHA        IZQUIERDA        BILATERAL

Localización:

Tamaño (mm):

Etiqueta

Tipo de lesión:   NÓDULO     DISTORSIÓN    ASIMETRÍA   CALCIFICACIONES

Fecha cirugía:

Número de arpones:

Esquema de colocación:

Descripción

Superior

Inferior Interno Externo
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All patients were operated on by two surgeons (Fernando 
Hernanz and Mónica González-Noriega) who planned and 
performed surgical procedures working together on the 
same patient most of the time. The resection was performed 
outside the wires and sticking to them, often two, which 
were located at two different points crossing orthogonally 
at the center of the lesion, so the surgeon had to calculate 
the limits of the resection by comparing the location of the 
two wires and thinking that they were 1 cm away from the 
radiological limits of the lesion (Figure 4). In patients with 
macromastia treated with therapeutic mammoplasty, as a 
large amount of breast tissue was removed, a wire was used 
to locate the lesion to avoid its being left in the breast.

After the resection was carried out, the surgical specimen 
was marked at superior and medial sides with some stitches 
(2 long and 1 short, respectively) in order to guide the 
pathologist, and then sent to the Radiological Department 
where two orthogonal digital mammograms were taken. 
The radiologist informed the surgeon whether the entire 
radiological lesion was included in the surgical specimen and 
if it was closed to any side. In this case, the surgeon shaved 
the close margin with a scalpel. Digital images of the surgical 
specimen could be visualized by the surgeon in the operating 
theatre to check the radiological margins status and to decide, 
with the radiologist’s report, how to do margin extension. 
Before remodeling the breast, all four sides of the breast cavity 
were marked with titanium clips to facilitate radiation therapy.

Pathologic slides of the patients whose reports were 
informed as not having free margins in the breast tissue 
removed, were revised by a pathologist (MH) applying 
the “no ink on tumor” consensus guideline on margins for 
breast-conserving surgery published on March 2014 (1) 
because some cases had been evaluated before this criteria 
was released. 

Statistical analysis

Firstly, we described the distribution of clinical and 
pathological variables in the series of patients. Secondly, 
we compared the distribution of categorical variables 
between two groups, with or without affected margins, 
with chi-square or Fisher tests and numerical variables with 
Mann-Whitney test. Lastly, Univariate and multivariate 
logistic regression analyses with the method enter were 
performed to test for association between clinic-pathologic 
variables and positive resection margins in 133 patients 
with invasive non bilateral breast cancer. Four variables 
were transformed: age (<50 or ≥50 years), radiologic tumor 
size (<20 or ≥20 mm) histologic subtype (lobular and no-
lobular), and intrinsic subtype luminal B_Her2 and Her2 
became one. In categorical variables the category with 
lower risk was considered to be the variable of reference. 
Analysis was performed with MedCalc Statistical Software 
version 17.4 (MedCalc Software BVBA, Ostend, Belgium;  

Figure 3 Wires inserted preoperatively. Appearance of the three breasts with inserted wires before surgery. Although each patient is tailored 
to their particularities, a lateral way is commonly used for “raquet” and reduction mammoplasty, and a vertical one for “round block” or 
“diamond” patter incisions.
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http://www.medcalc.org; 2017). A P value of >0.05 was 
considered statistically significant.

Results 

Demographic characteristics of the patients are described 
in Table 1. Twenty patients had involved surgical margins 
(13.5%), 7 with invasive cancer, 11 with ductal carcinoma 
in situ (DCIS) component, and 2 both. Seventeen patients 
were re-operated on, 16 for oncologic reason (10.8%),  
12 with affected margins having also 2 of them positive 
sentinel lymph node, and another 4 for positive sentinel 
lymph node. We performed 3 re-excisions, 9 mastectomies 
and 6 lymphadenectomies. The final rate of BCS was 94%. 
Five (41.6%) patients had residual cancer in the breast tissue 
and only two had more positive lymph nodes. A woman was 
operated on due to a surgical complication (hemorrhage). 
Table 2 shows results of logistic regression analysis.

Discussion

The majority of our patients were referred from a 

breast cancer screening program so their ages were over  
50 (average of 60); they were menopausal (91%) having 
non-palpable cancer with 8.8% of DCIS. Invasive cancer 
was most frequently luminal A and B (78%). Despite early 
diagnose, the radiological size average was 15 mm (9.9 SD), 
which had a very high correspondence with the pathological 
one, 15.8 mm (12.1 SD), and 20.3% had positive axillary 
lymph nodes.  Therapeutic mammoplasty was the 
oncoplastic technique most frequently used with 37% of 
patients; in our opinion, this technique is very versatile and 
can be used in all quadrants on condition that the breast is 
medium or large-sized, or has enough degree of ptosis (6).

Bracketing comprises using two or more needles 
for localization of boundaries of an impalpable breast 
lesion. The tissue limited by them is excised and sent for 
histopathology. We introduce a slight modification which 
consists of using needles not only to localize the lesion, but 
also to mark the limits of the resection by inserting them 
at 1 cm distance to the radiological limits with the purpose 
of performing an accurate resection with free radiological 
margins. Like Tardioli et al. (7), who coined the term 
“optimized wire-guided localization” and also treated their 

Figure 4 Wire-guided excision. (A) Sphere represents the ideal theoretical resection including the tumor or lesion with 1 cm ring of 
healthy breast tissue limited by wires; (B) the surgeon should estimate the limits of breast tissue resection according to the wires taking into 
account that they are localized 1 cm away from the lesion borders and their orthogonal lines crossing in the center of it. Surgical specimen 
with two inserted wires and two points in ink marked to perform the resection; (C) oncoplastic breast conserving technique a therapeutic 
mammaplasty with bipedicle flap to move nipple areola complex (close to forceps) showing the two inserted wires.

A

B

C
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Table 1 Patient and tumor characteristics of 148 patients undergoing OBCS with tailored WL

Variable Number or mean Percentage or SD

Age (years, mean and SD) 60 6.2

Menopausal 135 91.2

Affected breast

Right 73 49.3

Left 73 49.3

Bilateral 2 1.4

Location of the lesion through the breast 

Upper outer quadrant 53 35.8

Inferior outer quadrant 3 2

Inner inferior quadrant 9 6.1

Inner upper quadrant 8 5.4

Central 9 6.1

Intersection of upper quadrants 27 18.2

Intersection of inferior quadrant 5 3.4

Intersection of outer quadrants 32 21.6

Intersection of inner quadrants 2 1.4

Multifocal 19 12.8

Radiological size of the lesion (mm, mean and SD) 15 10

DCIS 13 8.8

Histologic subtype

Ductal 107 72.3

Lobular 13 8.8

Mixed 10 6.8

Papillar 6 4.1

Tubular 5 3.4

Others 7 4.7

Intrinsic subtype (only invasive)

Luminal A 68 49.6

Luminal B 39 28.5

Luminal_Her2 12 8.8

Triple negative 11 8

HerB2 7 5.1

Incision pattern

Wise or inverted 55 37.2

Raquel or lateral 26 17.6

Omega or batwing 4 2.7

Round block 17 11.5

Parallelogram or diamond 21 14.2

Others 25 16.8

Pathological size of the lesion (mm, mean and SD) 15.7 12.14

Positive lymph nodes (axillary) 30 20.3

SD, standard deviation; DCIS, ductal carcinoma in situ.
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Table 2 Univariate and multivariate analysis of 133 patients with no bilateral invasive cancer

Variable Total (%)
Free  

margins (%)
Positive  

margins* (%)

P, OR, 95% CI

Univariate Multivariate

Age (years) 0.930, 0.91, 0.11–7.84 0.831, 0.76, 0.06–9.58

<50 8 (6.0) 7 (8.1) 1 (5.6)

≥50 (reference) 125 (94.0) 108 (89.6) 17 (94.4)

Multifocality 0.003, 5.46, 1.78–16.75 0.019, 4.67, 1.29–16.85

Yes 19 (14.3) 12 (10.4) 7 (38.9)

No (reference) 114 (85.7) 103 (89.6) 11 (61.1)

Lobular histologic subtype 0.213, 2.07, 0.66–6.53 0.54, 1.54, 0.38–6.19

Yes 23 (17.3) 18 (15.7) 5 (27.8)

No (reference) 110 (82.7) 97 (84.3) 13 (72.2)

Radiological tumor size (mm) 0.170, 2.07, 0.73–5.88 0.637, 1.38, 0358–5.35

<20 (reference) 99 (74.4) 88 (76.5) 11 (61.1)

≥20 34 (25.6) 27 (23.5) 7 (38.9)

Intrinsic subtype

Luminal A (reference) 68 (51.1) 61 (53.0) 7 (39.9)

Luminal B 39 (29.3) 31 (27.0) 8 (44.4) 0.150, 2.25, 0.75–6.77 0.105, 2.82, 0.80–9.89

Luminal_Her2 + HerB2 16 (12.0) 13 (11.3) 3 (16.7) 0.355, 2.01, 0.46–8.83 0.645, 1.50, 0.27–8.28

Triple negative** 10 (7.5) 10 (8.7) 0 (0.0)

Number of wires 0.037, 2.80, 1.06–7.35 0.216, 2.03, 0.66–6.26

1 48 (36.1) 44 (38.3) 4 (22.2)

2 79 (59.4) 68 (59.1) 11 (61.1)

3 6 (4.5) 3 (2.6) 3 (16.7)

Positive axillary lymph nodes 0.51, 1.46, 0.47–4.49 0.95, 0.96, 0.26–3.55

Yes 29 (21.8) 24 (20.9) 5 (27.8)

No (reference) 104 (78.2) 91 (79.1) 13 (72.2)

P<0.05 statistic significant. *, positive margins definition as no ink on tumor; **, triple negative intrinsic subtype was exclude of univariate 
or multivariate analysis because there is not case with affected margins. OR, odds ratio; CI, confidence interval.

patients with oncoplastic techniques, we consider essential 
discussing with the radiologist the number of wires, the 
point and the way they should be inserted, taking into 
account the particularities of each case (type of radiological 
lesion, localization through the breast, incision patterns and 
OCBS technique, histological type of the tumor ) tailoring 
the surgical approach for each patient.

Another modification is used when the oncoplastic 
technique requires NAP mobilization by a flap and the 
tumor is localized in retroareolar region. In this case, we 

use wires to warn the surgeon of conflictive points, such as 
retroareolar space, with the aim to preserve an appropriate 
width of the flap and get a complete tumor excision. WL 
is very common and it is available in almost every center. 
However, it has some disadvantages. It is time-consuming 
and disturbs and hurts patients. 

We obtained a 13.5% rate of involved surgical margins 
by combining our tailored WL and an oncoplastic approach. 
This approach allows the resection of a large amount of 
breast tissue without compromising cosmetic outcome and 
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which avoids dislocation of wires or their accidental section 
because tunneling is easier than conventional techniques. 
This rate is lower than others recently published, which 
analyzed large series of patients from population registers 
and similar to others OBCS series. 

van Deurzen CHM (8) reported a 16.8% rate of affected 
margins in a population-based cohort study with data from 
The Dutch Pathology Register between 2009 and 2015, 
which consisted of a huge number of patients suffering 
from an invasive breast cancer [25, 315] who were treated 
by BCS. The multivariate logistic regression analysis found 
that multifocal location, lobular subtype, large tumor size 
and the presence of DCIS were strongly associated with 
involved margins [odds ratio (OR) >2]. 

Langhans (9) reported a positive margins rate and reoperation 
(17.6%) using wire-guided BCS in invasive and in situ  
ductal carcinomas in a large series of patients (4,118 women)  
analyzing data from Danish National Patient Registry 
during a period of 4 years (2010 to 2013); they found that 
DCIS increases the risk of affected margins 3 times over 
invasive cancer. 

Haloua et al. (10) reported a 16.4% rate of involved 
surgical margins after BCS in a study which collected data 
from a Netherland network from 2012 (9,276 pathology 
excerpts). Laws et al. (11) communicated an overall positive 
margin rate of 20.8% in 1,165 patients from a database which 
captures 95% breast surgeries in Alberta (Canada). 

Since the end of 1900s, when oncoplastic approach 
began, it has been spreading over breast units, and it has 
increased notably in the last decade; as an example of this, 
Carter et al. (12) state that the use of oncoplastic breast 
surgery experimented a nearly fourfold increase in the 
percentage of all breast cancer surgeries during the study 
period (2007 to 2014) in a single center study comprising 
10,607 operations; 75% of the patients had an early cancer 
(T1 or T2 tumor) and the rate of positive or close margins 
was lower for oncoplastic techniques than conventional 
ones (5.8% vs. 8.3%).

Although it is really certain that OBCS allows carrying 
out a wide resection with a small alteration of breast 
cosmetic outcome, and consequently the rate of affected 
margins is lower than conventional BCS (13-15), there 
are many different techniques and their application is not 
uniform with a heterogeneous patient selection. Therefore, 
articles about OBCS are assorted and show a great variation 
of involved surgical margins rate (0 to 36%) (16,17).

Fitoussi et al. (18) in a large series of 540 patients who 
were treated with oncoplastic techniques using both volume 

replacement and displacement ones, obtained 18.9% of 
close or affected surgical margins with a 9.4% mastectomies. 
Clough (19), one of the pioneers of oncoplastic approach, 
in a total of 277 level II oncoplastic techniques performed 
on 272 patients, reported a rate of 11.9 % positive margins 
with invasive lobular carcinoma as a variable with higher 
risk of positive margins. 

De la Cruz et al. (20) reviewed eleven articles on OBCS 
comprising 1,455 patients and found a very low rate of 
7.8% with “no ink on tumor criteria”, thus confirming the 
oncological safety of these procedures in patients with early 
invasive breast cancer. 

Some clinical-pathological variables which can be 
assessed before surgery by imaging and needle biopsy, such 
as invasive lobular histologic subtype, large tumor size, 
presence of DCIS or microcalcifications on mammography, 
number of wires, etc. have been related to the increase of 
involved margins in many different studies. In our work, 
only multifocality, which may be the most common, 
increased heavily the risk of positive surgical margins. 
However, conservative surgery was possible in 63% of the 
cases with multifocal tumors. 

Conclusions

In our experience, tailored WL, which requires collaborative 
working with the radiologist, helps the surgeon to carry 
out a theoretic breast tissue resection at 1 cm distance to 
the radiological limits of the lesion increasing the chance 
of obtaining pathologic free margins. Combining both 
approaches we obtained an acceptable rate of involved 
surgical margins, which is in the lower band of the range 
of data published, and high final rate of BCS. According to 
our finding, surgeons should be aware of the great risk of 
affected surgical margins in multifocal breast cancer. 
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