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Introduction

Breast cancer surgery is basically a total mastectomy or breast-
conserving surgery (BCS) which is a partial removal of the gland, 
removing the tumor and a margin of healthy tissue. This resection 
is associated with a sentinel lymph node biopsy or an axillary 
dissection. For non-palpable lesions, identification by medical 
imaging with the placement of a harpoon helps guide the excision. 
For lesions of larger sizes, guidance and assessment of the margins 
is done by ultrasound or palpation of the mass [1]. Extemporaneous 
examination of lumpectomy specimens shows invasion of the 
margins and a need for resection in 25% of cases [2]. In daily practice 
at the Dakar Cancer Institute, we consider larger margins for BCS 
and breast cancer oncoplasty. For this we have introduced into our 
practice the peritumoral injection of methylene blue and oncoplasty 
techniques for conservation. The objective of this work was to study 
the technical aspects of dye marking in BCS and to assess its aesthetic 
and carcinological impacts.

Materials and Methods

Patients had to present with a tumor smaller than 4 cm initially 
or after chemotherapy. Pure methylene blue, a 10 cc syringe and 
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a spinal anesthesia needle were used (Figure 1). The injection 
was around the tumor and more than 3 cm from the edges after 
localization by palpation or ultrasound (Figure 2), from the skin to 
the pectoralis major apnevrosis. The excision was done on the blue 
paths (Figure 3). We used Krishna Clough classification to assess 
aesthetic results.

Abstract

Objective: To study the technical aspects of the marking of the resection margins with a dye in breast-conserving surgery and to evaluate its aesthetic 
and oncological impacts.

Methods: Injection of methylene blue on a perpendicular path, at a controlled distance from the tumor. The tumor has previously been located by 
ultrasound or palpation. Then we study the carcinological and aesthetic results.

Results: Over a period of 4 years we operated on 36 patients. The average age was 43. Large breasts of average size were found in the majority of cases. 
Tumor sizes were dominated by T3 tumors and tumors were mostly located in the upper outer quadrant. The most frequently encountered histological 
types were invasive carcinomas with non specific type. The incisions were classic in more than 80% of cases or sometimes oncoplastic. The aesthetic 
results were satisfactory in 78% of cases. The carcinological results were marked by invaded margins in 3% of patients.

Conclusion: The results of the methylene blue injection technique to secure the excision margins and perform breast conserving surgery are satisfactory 
from the aesthetic and oncological point of view.
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Figure 1: Injection Equipment.
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Results
Over a period of 4 years we operated on 36 patients. The average 

age was 43 with extremes of 25 and 62. Large breasts were found in 
27% of cases, medium-sized breasts in 56% of cases and small breasts 
in 17% of cases. At the tumor level, 6 patients (16%) were classified 
as T1, 16 patients (44%) were classified as T2 and 14 patients (40%) 
were classified as T3. The tumor was located in 20 patients in the 
supero-external quadrant, i.e. 56% of cases. The histologic types were 
distributed as follows: 27 cases of Invasive Carcinomas with non 
Specific Type (ICNST) (50%), 2 cases of In Situ carcinoma (ISC) (12%), 
2 cases of atypical ductal hyperplasia (ADH) (12%), 1 case of relapsed 
grade 2 phyllodes tumor (6%), 1 case of mammary lymphoma (6%), 
1 case of ADH and ISC association (6%), 1 case of ICNST and ISC 
association (6%), 1 case of ICNST and lobular larcinoma association 
(6%) ). The predominant incision was the orange quarter (14 patients or 
39% of cases). The other types of incision were periareolar (8 patients, 
22% of cases), triangular (2 patients, 0.03% of cases), “batwing” and 
“hemibatwing” types (10 patients, 14% of cases). All patients had clear 
margins at the macroscopic specimen examination. At microscopic 
level, margins were invaded in 1 patient, i.e. 3% of cases, by an ISC of 
an extensive nature with foci of ADC giving rise to the indication of a 
mastectomy. One patient, 3% of cases, presented 1 mm close margins. 
Simple monitoring following radiotherapy was decided. The 1-year 
MRI was normal. We found 28 satisfactory aesthetic results, i.e. 78% 
of cases, 6 average results and 2 bad results. Four patients, i.e. 12% 
of cases, presented breast lymphatic drainage disorders with chronic 

pain and in 1 case 1 episode of acute lymphangitis. After 4 years follow 
up we found 1 recurrence (2, 7%).

Discussion

Young women benefit more from BCS than older women [3]. 
The breast shape of the young woman is a better guarantee of a good 
breast conserving technique. The injection of methylene blue is all the 
easier because the breast is less flabby. It is the same with the size of 
the breasts. The concern for a good margin is less in large breasts. The 
larger breast size is an argument of choice in BCS [4]. The tumor size 
and the extensive in situ component, especially in combination with 
foci of atypical hyperplasia, are risk factors for local recurrence. The 
size of the tumor is a risk factor for local recurrence and long-distance 
dissemination. Tumors larger than 5 cm N + have an 84% 5-year 
survival rate [1]. The tumor site did not change the injection technique. 
Upper and outer quadrant (UOQ) tumors are more accessible to 
conventional techniques because the gland is more developed and 
axillary dissection is done through the same incision. Lumpectomy of 
the UOQ offers more possibilities for simple surgery without recourse 
to oncoplastic reconstruction techniques [4]. Local recurrence and 
invaded margins were correlated with histological type. The presence of 
a combination of ductal carcinoma and extensive carcinoma in situ as 
well as large lesion size, presence of nuclear pleomorphism, absence of 
cellular polarisation and extensive necrosis has been implicated [5]. The 
surgery of phyllodes tumors owes its success to a good excision passing 
in clear margins. Lymphoma is a rare tumor of the breast. Its treatment 
is BCS and treatment of micrometastatic disease. In case of microscopic 
residue, if margins are not demarcated the risk of recurrence increases. 
Neo-adjuvant chemotherapy tends to reduce the risk of local recurrence 
despite the role of advanced nodal involvement at diagnosis, residual 
tumor larger than 2 cm, multifocal residual disease, and lymphovascular 
space invasion [6]. The type of incision depends on the tumor location, 
the breast and the tumor size, and the breast shape. The decision-
making factors on the type of incision are the proximity of the tumor 
to the skin, the tumor site, the size of the breast, the possible conversion 
to mastectomy after a definitive histological result, with the possibility 
of immediate reconstruction, the choice expressed by the patient or 
the need to perform breast reduction or symmetrization at the same 
time. Oncoplastic technics using upper and lower pedicles, inverted T, 
pure vertical technics or round-block can be used independently of the 
location. More and more tumor size does not matter in the decision 
[7]. Symmetrization by glandular or skin excision may be an aesthetic 
imperative in carefully selected patients [8]. Aesthetic sequelae that occur 
in 20 to 30% of cases associate breast deformities, areola malposition 
and skin damage [4]. The sequelae are aggravated by radiotherapy of 
the breast. This led to the development of radiotherapy techniques on 
the site, in particular the Accelerated Partial Breast Irradiation (APBI). 
This radiotherapy modality, which includes interstitial brachytherapy, 
intraoperative radiotherapy and hypofractionation, although not very 
widespread, has been validated as a safe alternative because it gives 
recurrence rates almost identical to RTE with less chronic sequelae 
on breast and critical organs including the heart and lungs [9,10]. The 
oncological results are progressive over time. The recurrence and death 
rate is low. BCS does not increase mortality. The choice of technique 
must obey technical and carcinological requirements.

 

Figure 2: Infiltration of methylene blue over 3 cm.

 
Figure 3: Resection on the blue path.
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Conclusion

Identifier les marges dans BCS à l’aide d’un colorant pour cibler 
le chemin de coupe est une technique simple et bien tolérée. C’est une 
contribution importante à la sécurisation des marges et à la gestion 
des grosses tumeurs. Les résultats esthétiques et carcinologiques sont 
satisfaisants.
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