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Abstract
Background: The objective of this study is to describe the feasibility of a minimally invasive surgical 
approach to treat early breast cancer.

Breast-conserving surgery has become the standard of care for early breast carcinoma. The majority 
of cases, the traditional approach to conservative surgery require two incisions (over the tumor and 
axillary). It leaves more scars and patients whose sexual organs have cosmetic defects have to cope 
with social impacts and experience a loss in quality of life. The minimally invasive surgical approach 
re-moves the breast tumor and sentinel lymph node biopsy through a single incision.

Methods: We retrospectively selected 94 patients with early breast cancer treated with breast 
conserving surgery through a single incision between January 2015 and December 2018. All patients 
approved of its use because they were cosmetically satisfied with their breasts, and preferred to 
have as little scarring as possible. The following data were collected: Number of dissected sentinel 
lymph nodes, breast tissue volume removed, tumor location, incision site, time of surgery and 
histopathological reports.

Results: Among the analyzed cases, the median age of 55 years. The mean volume of the surgical 
specimen removed was 15.9 cm3. In average, 3.6 lymph nodes were resected and the mean time of 
surgery was 2 h and 40 min. The type of incision was statistically associated with tumor location 
(p<5%). There was no need to re operate anyone.

Conclusions: The single surgical incision technique is feasible and reinforces the oncoplastic 
concept in breast cancer treatment.
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Introduction
Breast surgery remains the cornerstone of breast cancer treatment. In the early days, breast 

cancer surgery was an aggressive procedure associated with severe and incapacitating comorbidities 
and unfavorable aesthetic results. Over the years, concomitant with the evolution of local and 
systemic treatments like radiotherapy, chemotherapy and endocrine therapy, advances in breast 
cancer surgery resulted in smaller dissected volumes, fewer comorbidities and better cosmetic 
outcomes [1,2].

Today, breast-conserving surgery associated with sentinel node biopsy has become the standard 
of care for early breast carcinoma. Large trials have demonstrated that this approach leads to 
fewer surgical complications and rates of overall survival that are equivalent to those of radical 
mastectomy [3,4].

The breast-conserving surgery technique has changed a long time [5]. Currently, in the majority 
of cases, the traditional approach to conservative surgery requires two incisions; one over the tumor 
and another in the axillary. Although it is considered to be an approach with good recovery rates 
and few surgical complications, it leaves more scars and sometimes causes cosmetic defects that 
may distort the breast anatomy. Breast cancer patients whose sexual organs have cosmetic defects 
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have to cope with social impacts and consequently experience a loss 
in quality of life [6,7].

With the aim of reducing the number of scars and providing 
better cosmetic results we decided to perform what we named a 
minimally invasive surgical technique.

This approach differs from the conventional breast conserving 
surgery technique because it re-moves the breast tumor and sentinel 
lymph node biopsy through a single incision [8,9].

The objective of this study is to describe the feasibility and 
oncological safety of this approach.

Materials and Methods
From our Clinical Data Base we randomly and retrospectively 

selected 94 patients with early breast cancer (invasive breast cancer 
measuring no more than 30 mm and negative clinically axillary) that 
were treated with breast conserving surgery through a single incision 
between January 2015 and December 2018. All patients had medical 
records collected with the main clinical data (age, comorbidities, 
exams, type of surgery performed, and histological reports). For 
the analysis, the following data were collected: Number of dissected 
sentinel lymph nodes, breast tissue volume removed, tumor location, 
incision site, time of surgery and histopathological reports. All 
patients received radiotherapy treatment, some of them around 30 
days after the surgery and others during the surgery (intra-operative 
radiotherapy).

The study selected only patients with early stage breast cancer 
diagnosis who were submitted to a breast conserving surgery with 
an inframammary, periareolar or axillary single incision based on the 
minimally invasive technique approach. After the surgical technique 
was explained to them, all patients approved of its use because they 
were cosmetically satisfied with their breasts, did not wish to undergo 
a bilateral plastic breast surgery and preferred to have as little scarring 
as possible. All patients who gave their permission to this approach 
signed a consent form. All surgeries were carried out by the same 
surgical team and at the same hospital.

Surgical technique
Initially the patients underwent tumor and sentinel lymph node 

staining at the nuclear medicine department with Tc99m around the 
tumor and sometimes under the areola, approximately 4 h before the 
surgical procedure.

The incision approach was chosen in accordance with tumor 
location. The infra-mammary fold incision was selected for inferior 
quadrants or lateral quadrants or medial tumor location. Axillary 
incision was used when the tumor was in the upper quadrants 
location and when the areolar diameter was less than 3 cm and finally, 
periareolar incision was chosen for upper quadrants or lateral tumor 
location and areolar diameter larger than 3 cm. (Figure 1 and 2).

Once the approach was determined, dissection was performed 
using a mono-polar electric scalpel and wound retractor [10]. A 
periareolar incision involving half of the areola, or a 4 cm to 7 cm 
inframammary incision or small axillary incision was used, always in 
accordance with tumor location and areolar diameter.

After the surgical incision, the skin was dissected through the 
superficial fascia and the wound retractor was used to protect the skin 
[10]. The gland tissue was dissected with the long and light valves and 
the lesion area was demarcated with the probe; next, the tumor was 

removed and the cavity shaved.

All surgeries were followed by the pathologist who analyzed the 
tumor margins with a freezing examination. After free margins were 
confirmed, the surgery preceded with dissection of the clavipectoral 
fascia and removal of the sentinel(s) lymph node(s), which was/were 
detected by the gamma probe. When needed, axillary lymph nodes in 
level I and II were dissected through the same incision. After this, we 
proceeded with hemostasis, drain placement and wound closure. All 
patients were followed for postoperative care, once a week during the 
first month; 45 days after the surgery and once every 3 months during 
the first year. After the first year all patients were followed every 
6 months for 4 years. Patients who did not receive intra operative 
radiotherapy were submitted to conventional radio-therapy around 
45 days after the surgery.

Intraoperative radiation was delivered via Zeiss intrabeam (Carl 
Zeiss Meditec AG, Germany). The X-ray system produces low-energy 
photons (30 KVp to 50 KVp) with a steep dose fall-off in soft-tissue. 
Dosimetry varied by applicator tip size. The most commonly used 
applicator was the 3.5 cm applicator sphere delivering 20 Gy at a 
radius of 1 mm from the surface and 5 Gy at 10 mm and 1 Gy at 27 
mm in about 20/30 min, depending on the case.

Whole breast irradiation was achieved with a total dose of 45 Gy 
to 50 Gy delivered to the entire breast over 5 to 6 weeks (1.8 Gy to 2 
Gy per fraction) in addition to a boost dose of 10 Gy to 16 Gy to the 
tumor bed.

Data analyses
Numerical variables were described by means, standard 

deviations, interquartile ranges and minimum and maximum values. 
The variables categories were described in absolute frequencies and 
percentages. The variables location, volume of the surgical specimen 
and number of lymph nodes were compared in relation to the type 
of incision. For variables, when the variable presented normal 
distribution, the ANOVA test was used to compare the means of 
the groups. When distribution of the variable was asymmetric, the 
Kruskal-Wallis test was used. Fisher’s test was applied to categorical 
variables. The analyses were performed with the R statistical package 
intersection and considering a significance level of 5%.

Results and Discussion
Among the 94 cases analyzed, the median age was 55 years and 

the distribution was slightly asymmetric, with a higher concentration 
of values above the median. The age ranged from 26 to 87 years.

As to the histopathological type of the tumor, most cases were 
invasive ductal carcinoma (71.3%), followed by in situ ductal 
carcinoma (20.2%) and invasive lobular carcinoma (8.5%) (Table 1). 
The most frequent tumor location was in the lateral superior quadrant 
(34.1%), followed by the union of lateral quadrants (21.6%). The 
lowest frequency was observed in the union of the medial quadrants 
(2.3%).

The mean volume of the surgical specimen removed was 15.9 
cm³, with a standard deviation of 11.7 cm³. Table 2 shows other 
features present in the removed surgical piece volume. The median 
was 13.7 cm³ and the volume ranged from 6 cm³ to 60.6 cm³. The 
points plotted above the box represent values that differ from what is 
expected for this sample. In this case, values above approximately 35 
cm³ were considered higher than expected.

In average, 3.6 lymph nodes were resected (standard deviation 
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of 4.1). The minimum number was 1 lymph node and the maximum 
number 25 lymph nodes (Table 3). Removal of only 1 sentinel lymph 
node (35.2%) represented the highest frequency; and most patients 
were not submitted to axillary emptying (91.2%).

The mean time of surgery was 2 h and 40 min, remarkably close 
to the median (2 h and 45 min). The period ranged from 1 h and 20 
min to 5 h of surgery (Table 4). Cases with longer surgeries, close 

to 5 h of total procedure, were due to the delivery of intraoperative 
radiotherapy; since the procedure time is added to the total period. 
In surgical procedures total time also included the time spent by the 
pathologist in the intraoperative analysis, i.e. freezing of the sector 
and lymph node analysis.

Table 5 shows the distribution by type of incision performed. 
Most of the incisions were periareolar, followed by the infra-
mammary incision type. Axillary incision frequency was small in the 
sample (only 4.3%).

The type of incision was statistically associated with tumor 
location (p<5%). For example, for the axillary incision a higher 
frequency of tumors were in the quadrant superior lateral. For the 
periareolar incision, the highest frequency was also in the super lateral 
quadrant, followed by the retroareolar and union of lateral quadrants. 
In the case of an infra-mammary fold incision, higher frequency was 
observed in the union of lateral quadrants, followed by the super 
lateral quadrant, inferomedial and union of medial quadrants.

The volume of the removed surgical specimen showed different 
numerical values depending on the type of approach. The amount 
of glandular tissue (tumor and surrounding tissue) removed through 
the axillary incision was smaller than that obtained through the 
periareolar incision. The infra-mammary incision approach presented 
higher removed volume. However, there was insufficient evidence to 
indicate that the differences between the volumes removed based 
on the approach (periareolar, sulcus and axillary) were statistically 
insignificant (p>5%). Similarly, there was not any evidence that the 
number of lymph nodes removed was affected by the type of approach 
(p>5%).

Characteristic n (%)

Pathologic anatomy  

Invasive Ductal Carcinoma 67 (71.3%)

in situ Ductal Carcinoma 19 (20.2%)

Invasive Lobular Carcinoma 8 (8.5%)

n 94

Tumor Location

Infero lateral Quadrant 5 (5.7%)

Infero medial Quadrant 4 (4.5%)

Union of inferior Quadrants 7 (8%)

Union of lateral Quadrants 19 (21.6%)

Union of medial Quadrants 2 (2.3%)

Union of superior Quadrants 7 (8%)

Supero lateral Quadrant 30 (34.1%)

Supero medial Quadrant 7 (8%)

Retroareolar 7 (8%)

n 88

Table 1: Pathological anatomy and tumor location.

Variables
Incision Type

p-value
Axillary (n=4) Periareolar (n=47) Sulcus (n=42)

LOCATION  

 0 (0%) 0 (0%) 5 (12.5%)

0.003

Infero medial Quadrant 0 (0%) 1 (2.27%) 3 (7.5%)

Union of inferior Quadrants 0 (0%) 2 (4.55%) 5 (12.5%)

Union of lateral Quadrants 0 (0%) 7 (15.91%) 12 (30%)

Union of medial Quadrants 0 (0%) 2 (4.55%) 0 (0%)

Union of superior Quadrants 0 (0%) 2 (4.55%) 5 (12.5%)

Supero lateral Quadrant 3 (75%) 19 (43.18%) 8 (20%)

Supero medial Quadrant 1 (25%) 4 (9.09%) 2 (5%)

Retroareolar 0 (0%) 7 (15.91%) 0 (0%)

N 4 44 40

Surgical Piece Volume Removed  

Mean (SD) 9.85 (6.8) 14.82 (10.98) 17.51 (12.64)

0.375
Median [Q1; Q3] 13.55 [7.78; 13.78] 13.00 [6.80; 20.85] 14.90 [9.45; 18.25]

Min; Max 2.00; 14.00 0.64; 43.00 3.00; 60.60

N 3 39 35

Number of lymph nodes removed  

Mean (SD) 4.75 (1.26) 3.28 (3.37) 3.98 (5.08)

0.160
Median [Q1; Q3] 5.00 [4.50; 5.25] 2.00 [1.00; 5.00] 2.00 [1.00; 4.00]

Min; Max 3.00; 6.00 1.00; 19.00 1.00; 25.00

N 4 46 40

Table 2: Association between incision and tumor location; volume of surgical specimen and number of lymph nodes removed.
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There was no need to re operate anyone for surgical margins or 
other reasons and no immediate or late complications occurred.

Today, the Breast Unit (Oncology Department), at the Albert 
Einstein Hospital diagnoses early breast cancer more frequently than 
advanced breast cancer, allowing for more conservative surgeries. It 
is well known that patients value safe surgical oncology treatment 
as much as good cosmetic surgery outcomes [11-13]. Consequently, 
we are always enhancing our knowledge and searching for better 
practices and surgical techniques that favor an oncoplastic approach, 
following global trends [14].

This oncoplastic mentality dates back to the Vrouwe et al. study, 
which revealed that the majority of women feel negatively affected 
by their breast cancer surgery scars. More than 60% of lumpectomy 
patients were not satisfied with their breast scars, did not like their 
surgery scars and more than this, preferred to have fewer and smaller 
scars [15,16]. We agree with the idea that reducing the number of 

scars is a practice consistent with patient's preferences.

Guided by the oncoplastic concept, we propose this surgical 
approach through a single incision for the conservative treatment of 
early breast cancer patients who do not wish to undergo a bilateral 
breast plastic surgery and who are aesthetically satisfied with their 
breasts.

This study confirmed that the single-incision approach does not 
impair the ability to investigate the axillary lymph nodes axillary or 
the tumor removal with the surrounding tissue.

No patients had to be re-operated because free margins were 
achieved during the first approach in all cases. Furthermore, the 
single incision did not interfere with the amount of resected volume.

As for the axillary lymph nodes investigation, we could dissect 
the axillary lymph nodes (average of 3, 6 lymph nodes) without any 
difficulty. Besides the cases where the sentinel lymph nodes were 
dissected, axillary clearance in level I and II was performed in 8 cases 
through the unique incision.

Considering the time spent in surgery, better procedure times 
were obtained after a long learning curve. In spite of this, we consider 
our surgical time as suboptimal, because we believe, after carrying 
out many surgeries, that the absence of a second incision should 
be conducive to shorter surgery times. It is a fact that this type of 
approach provides for easier breast reassembly and only one skin 
suture. In our study, the median time was 2:40 min, but it is worth 
noting that intraoperative radiotherapy was delivered in some cases 
and additionally, that in some cases axillary lymph node dissection 
(level I and II) was performed, increasing regular surgical time. It is 
also necessary to include the time spent by the pathologist to analyze 
the tumor margins [17,18,19].

We believe that performing conservative surgeries through 
a single incision is possible and allows for good cosmetical and 
oncological outcomes. It is clear to us that this approach demands 
special training and specific materials (long valves, special glasses, 
good lighting, etc.), but it is well worth the effort.

Number of lymph nodes removed n (%)

1 32 (35.2%)

2 15 (16.5%)

3 17 (18.7%)

4 3 (3.3%)

5 10 (11%)

6 or more 14 (15.4%)

N 91

Axillary Lymph Node Dissection

No 83 (91.2%)

Yes 8 (8.8%)

N 91

Table 3: Number of sentinel lymph nodes removed and axillary dissection.

Surgery time Statistics

Mean 02:40:28

Median 02:45:00

Min.; Max. 01:30:00; 05:00:00

Table 4: Surgical time.

Incision Location n (%)

Axillary 4 (4.3%)

Periareolar 47 (50.5%)

Sulcus 42 (45.2%)

n 93

Table 5: Distribution of incision location.

Figure 1: Axillary incision.

Figure 2: Periareolar incision (A and B) and Inframammary incision (C, D, 
E and F).
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This study has several limitations: It evaluated a limited number 
of patients as a retrospective series and lacked a group control. 
However, our endpoint was reached; all surgeries were feasible and 
showed oncological safety.

The next step is to compare this technique (one incision) with 
the "conventional" conserving surgery without bilateral plastic breast 
surgery (double incision) with an appropriate questionnaire for 
cosmetic evaluation and applying the same variables analyzed in this 
study.

This next study will show if we are in the right direction.

The single surgical incision technique is highly feasible and a 
good option to treat early breast cancer in cases where the patients are 
fully satisfied with their breasts and prefer not to undergo a bilateral 
plastic breast surgery during their surgical treatment. This minimally 
invasive approach reinforces the oncoplastic concept in breast cancer 
treatment.
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