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Abstract
The characteristics of the axillary lymph node are one of the most important prognostic factors 
determining the prognosis in breast cancer.Until the beginning of 1990s staging and survival were 
evaluated only with axillary lymph node dissection, but the introduction of the path-breaking 
sentinel lymph node biopsy enabled the prevention of many unnecessary morbidities. In this article, 
we will discuss current approaches to axilla in breast cancer.
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Introduction
The goal of the breast cancer surgery is to increase the survival, remove the tumor, decrease the 

relapse rate with the establishment of the local control and increase the quality of life of patients 
[1]. At the beginning of 1990s, William S. Halsted was the first author, who defined the complete 
removal of the lymph nodes in breast surgery with the radical mastectomy method [2]. Halsted 
believed that breast cancer was a local disease and suggested that the cure of the disease might be 
achieved with a radical excision [3]. While surgeons considered the breast cancer as a local disease, 
which could be controlled with lymph node dissection, oncologists believed that it was a systemic 
disorder as a result of the nature of cancer. Today, according to the spectrum hypothesis, it is well 
known that the regional lymphatics have a very important role in the relation of the host and the 
tumor and that invasive tumors at the early stage may be systemic while certain non-invasive 
tumors at the advanced stage may remain local for a long time [4]. With the development of the 
radiotherapy during and after lumpectomy, mastectomy was avoided especially in the early-stage 
breast cancer. As the comparison of the survival rates did not show any superiority according to the 
mastectomy, this cleared the way of the wide usage of the sentinel lymph node biopsy (SLNB) [5-7]. 

SLNB is not only a safe method for the axillary lymph nodes in breast cancer but it also decreases the 
complications, which may emerge after the unnecessary conventional axillary lymph node dissection 
[8,9]. Although axillary lymph node dissection (ALND) is still recommended in SLNB-positive cases, 
the complications such as lymphedema, paresthesia, pain, seroma, loss of mobility and strength in 
the upper extremities and post-operative infection are more common in ALND than SLNB (38-72% 
and 20% respectively) [10,11]. Vieni et al. [12] showed in their study that the sensitivity of SLNB was 
approximately 92% in breast cancer. Therefore, in order to avoid the complications of ALND caused 
by the unnecessary false positivity, partial axillary lymph node dissection was defined [13]. While in 
the conventional ALND, the lymph nodes at level 1-2 are dissected, in partial ALND, the upper limit 
is defined at the intercostobrachial nerve, the medial limit at the nervus thoracicus longus and the 
posterior limit at the thorocadorsal nerve. The comparison of the partial and total ALND showed 
that morbidity rate is significantly lower in partial ALND [14].

In the last years, the majority of the surgeons started routinely to use the SLNB method. Thus, 
unnecessary complications of partial and total ALND will be avoided.

Sentinel Lymph Node Biopsy
SLNB, which was introduced at the beginning of 1990s, is a suggestive method about the 

involvement of the axillary lymph nodes in the breast cancer [15]. The size, stage of the tumor, 
lymphovascular invasion are all known as independent risk factors for lymph node metastasis [16]. 
Although a prediction can be done with all these risk factors, the most appropriate approach for the 
determination of the lymph node metastasis is the histopathological examination with SLNB. So 
unnecessary ALND will be avoided in the light of the findings, which indicate that in 70% of the T1 
and T2 tumors there is no metastasis in the lymph nodes [17].

Systemic studies have shown that breast cancer, spreads to a few lymph nodes, which are called 
as sentinel lymph node(s), before infiltrating other axillary lymph nodes. These nodes are usually at 
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level 1 and sentinel lymph node marking/mapping may be done with 
colloid injection labeled with blue stain or radioactive material.

After this procedure, unnecessary ALND and its complications 
will be avoided. ACOSOG (American College of Surgeons Oncology 
Group) reported in Z0011 study, that the development rate of the 
lymphedema after one year was 3% in the SLNB, while the same 
rate was 13% in the ALND group. They also stated that ALND had 
a higher risk regarding other complications [18]. In this ACOSOG 
Z0011 study, in respect of survival rate and disease-free survival rate, 
ALND and SLNB were compared and after a 6.3 years follow-up 
period, the local recurrence rate was determined as 2.8% in the SLNB 
group and 4.1% in the ALND group and it was reported that SLNB 
could be safely used [19].

Although physical examination of the axillae is very important, 
SLNB has still the priority. Even though, in the conventional 
approach, the physical examination of the axillae is important, at 
the present time most of the surgeons prefer SLNB as the standard 
approach. The positivity rate of SLNB is approx. 30% in patients with 
clinically negative axilla findings and sentinel lymph node metastasis 
rate is reported as 25% in patients with palpable lymph nodes [20].

With the implementation of SLNB, unnecessary ALND will be 
avoided, staging is correctly done, the duration of the anesthesia 
and of the hospitalization are shortened, the cost is reduced and 
psychological compliance is easily achieved.

Who Should Undergo Sentinel Lymph Node 
Biopsy?

SLNB should be carried out in patients with no clinical findings 
or microinvasion [21]. In patients, who have clinically axillary 
irregularity, axillary ultrasound examination or fine needle aspiration 
biopsy (FNAB) should be first carried out and ALND should be 
performed instead of SLNB if any metastasis is determined [22]. 
Moreover, in patients, who had ductal carcinoma in situ (DCIS) and 
underwent mastectomy, SLNB should be performed [21]. In cases, in 
whom SLNB does not provide definitive results and clinically status 
is unclear, ALND should be carried out. The large size of the tumor, 
its multicentric shape and the age should not be a contraindication 
for SLNB [23,24]. Previous surgery, obesity, large tumors, previous 
axillary trauma or infection, pregnancy and lactation are not 
contraindications but factors, which make the technique more 
difficult to implement.

SLNB and Treatment Management
According to the classification of AJCC (The American Joint 

Committee on Cancer), in respect of the dimension of the SLNB 
metastasis, three groups are defined as isolated tumor cells, 
micrometastasis and macrometastasis [25].

Isolated tumor cells
If the size of the metastatic lymph node is less than 0.2mm, they 

are called isolated tumor cells and the survival rate of these patients is 
comparable with the SLNB negative patients. Therefore no additional 
surgical intervention and adjuvant treatment are recommended [20].

Micrometastasis
If the size of the tumor deposit in metastatic lymph node is 

between 0.2mm and 2mm, it is called as micromestasis [25]. Although 
in several studies nodal micrometastasis are reported as a prognostic 
factor, in the study [26], which was conducted by Mittendorf et al. 

with 8,000 women, who were followed up for 10 years, it was reported 
that there was no significant difference between two groups consisting 
of patients with micrometastasis and without micrometastasis 
regarding the survival rate.

Macrometastasis
is considered if the size of the metastatic lymph node is greater 

than 2mm. Although, routine axillary dissection is recommended 
in the 2010 NCCN guideline, it became nowadays a debatable topic. 
The implementation of ALND, if the number of the micro- and 
macrometastasis is less than three, is a controversial issue currently 
in the literature. Although, in the 2014 guideline, American Society 
of Clinical Oncology (ASCO) recommended ALND in the SLNB-
positive early-stage breast cancer patients considering the evidence-
based data, in the meta-analysis-3 published by Huang et al., no 
significant difference was determined between the long-term survival 
rate results in a limited number of macrometastasis patients and it 
was recommended that the usage of ALND had limited usage in these 
patients and should be used cautiously if necessary [27,28].

Is ALND Definitively Necessary in SLNB-
positive Patients?

Following the development of the technique of the sentinel lymph 
node biopsy, implementation of the dissection

was waived in the patients with negative axilla findings. In 
patients with no SLNB involvement, morbidities may be prevented 
with the avoidance of ALND, if the involvement of the non-sentinel 
lymph node (NSLN) is known. As SLN involvement indicates that 
other axillary lymph nodes are also affected, axillary dissection is 
implemented. However, other lymph nodes are not involved in some 
patients, although SLN is involved. NSLN involvement is changing 
between 20% to 70% among the patients with SLN involvement [29-
31]. Therefore, many ALNDs are performed unnecessarily.

In several studies, a large number of factors such as tumor size, 
lymphovascular invasion, multifocality, receptor positivity, which 
are independent of SLNB and may affect survival rate, were defined 
[32,33]. In 2003, Van Zee and his colleagues had developed the 
normogram method for the determination of the effect of the SLN 
metastasis with the help of these factors. An estimated risk can be 
calculated with the normogram and the same investigator group 
showed in 2007 that the ALND rate had dropped from 69% to 62% 
[34,35]. In such studies, normogram scales were used and they tried 
to decide, which SLNB-positive patients should undergo ALND. 
However, routine usage of normogram did not become a common 
implementation in the clinics [36].

SLNB Method in Specific Cases
Locally advanced breast cancer

In the guideline of American Society of Clinical Oncology 
(ASCO), published in the year 2005, SLNB was not recommended 
in the locally advanced breast cancer [20]. In these patients, ALND is 
recommended in order to prevent the locoregional recurrence [37].

Inflammatory breast cancer
In a statement, issued by ASCO in 2005, routine use of SLNB 

was not recommended for the patients with the inflammatory breast 
cancer and it was suggested that ALND might be useful to prevent 
recurrence. In the 2010 consensus of the international experts panel, 
SLNB was considered as a contraindication in these patients [37,38].
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Ductal carcinoma In situ (DCIS)
If DCIS was determined in many women especially during the 

breast-conserving surgery, axillary evaluation is not necessary. 
However, if these patients need mastectomy due to the large-scaled 
DCIS, planning of a simultaneous SLNB is recommended, as there is 
no chance of a further evaluation in case of the determination of the 
invasive focus [37].

After the Neoadjuvant Chemotherapy
Neoadjuvant chemotherapy is recommended in patients with a 

large primary breast cancer and a locally advanced breast cancer. The 
optimal timing of SLNB is controversial in these patients [21]. In the 
2011 NCCN guideline, SLNB prior to the neoadjuvant chemotherapy 
was recommended for these patients [20].

Presence of a previous mammal and axillary intervention
In patients, who underwent previously a cosmetic intervention 

such as breast implant or reduction mammoplasty, SLNB is still 
under discussion. ASCO could not provide a consensus on this topic. 
It was recommended, that it was better to perform a preoperative 
lymphoscintigraphy, if SLNB was considered [37].

Multicentric focus
According to the opinion of Harlow et al. [21], which is in line 

with the report of ASCO, the studies, which evaluated the functional 
anatomy of the breast, confirm the theory that all quadrants of the 
breast are drained into the same lymph node(s). Therefore, as stated 
in the ASCO report, SLNB is not contraindicated in the multicentric 
tumors [39,40].

Pregnancy and lactation
According to the 2014 report of ASCO, SLNB is not recommended 

in the pregnancy and lactation periods. As studies focused on the 
teratogenic effects of the isosulfane blue stain are limited, the use of 
SLNB is restricted in this group of patients [21]. In a study on this 
subject, retrospective data of 25 pregnant women, who were followed 
up approx. 2.5 years, showed that 7 of them received injections of 
methylene blue, 16 of them Tc 99m and 2 of them other substances. 
All of these women gave live birth and 24 of these patients had no 
complaints during the follow-up period and only one patient had a 
baby with a cleft-lip [41]. As only a very limited number of studies 
were focused on this topic in the literature, 2014 ASCO report 
restricted the use of SLNB in pregnancyand lactation [21,28]. 
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