
Introduction:
As we all know that Axillary lymph node status is the most important 
prognostic factor for predicting survival in cases of invasive breast 
cancer [1–5]. However, sentinel lymph node biopsy (SLNB), as a 
minimally invasive surgical procedure, has emerged as the preferred 
technique for axilla staging especially in patients who are free of 
clinically detected lymph node metastasis [6–9]. Moreover, 
compared with the standard AxLND, there are two advantages to 
SLNB. First, it has better cosmetic results [10] and is associated with 
less arm and shoulder complications, including upper limb pain, 
sensory loss, lymphedema, and lymphangiosarcoma [11–13]. 
Second, it can provide a rapid intraoperative diagnosis and help 
surgeons to decide whether AxLND should be performed.

However, the reported incidence of SLN metastasis varies from 
33.2–39% [14–16] and approximately 60–70% of patients suffered 
from unnecessary invasive axilla surgery. Therefore, we reviewed 
consecutive patients with early breast cancer who underwent 
breast and SLN surgical procedure in our hospital to determine the 
predictors for SLN metastasis.

Materials and methods:
A total of 561 breast cancer patients who had breast surgery and 
SLNB at a teaching Hospital in western India between Jan 2015 and 
december 2016 were considered for the study. Of these, 144 cases 
were excluded from the study for the following reasons: in situ 
carcinoma (123 cases), bilateral breast cancer (six cases), male breast 
cancer (two cases), SLNB failure (eight cases), and only one SLN 
detected (�ve cases). Thereafter, 417 eligible cases were enrolled in 
the study. All patients were female with median age of 51 years old 
(range 23–80 years).

Results:
In all, 2,005 SLNs were detected, with the average of 4.81±2.15 
(median: 5, range: 2–9). The majority of patients (95.2%) had more 
than two SLNs, and 4.8% of patients had only two SLNs. (table 1)

Our study found that patient age, tumor size, histological grade, and 
Ki67 index were associated with the presence of SLN metastasis, 
while other factors had no relationship with SLN metastasis (Table 
2). Four predictive factors which were con�rmed to be associated 
with SLN metastasis by univariate analysis were brought into the 
multivariate logistic regression analysis model, which found that 

patient age, tumor size, and histological grade were independent 
predictive factors (Table 3).

Discussion: 
Dual tracer technique with isotopic tracer and blue dye tracer has a 
higher detection rate compared to either of these tracers alone 
[17,18]. Three blue dye tracers used in clinical research and practice 
are isosulfan blue, patent blue dye, and methylene blue dye, but 
none of these are considered the gold standard for SLNB according 
to the current literatures [17,19–21]. In the present study, we used a 
single tracer technique with methylene blue dye and identi�ed an 
average of 4.81 SLNs per patient, and three or more SLNs were 
detected in 95.2% of patients, which together demonstrated that 
SLNB with methylene blue tracer technique was a reasonable and 
feasible surgical procedure, supported further by the fact that when 
three and more SLNs were identi�ed, the false negative rate 
decreased to the acceptable 5% level recommended by the 
American Society of Clinical Oncology (ASCO) guideline [22].

In our series of 417 early breast cancer patients, the presence of SLN 
metastasis was 23.0%, which was lower than in previous reports, 
with an incidence range reported in the literature of 33.2–39%) 
[14–16]. This difference may be due to the higher percentage of T1 
tumor in our study (73.9%) compared to about 50% in other studies, 
which might account for the lower metastasis incidence in our 
study.

Young breast cancer or breast cancer in young women refers to 
patients with breast cancer who are younger than 35–40 years old, 
and presented with more aggressive biological behavior and 
unfavorable prognosis when compared to their counterparts. In the 
present study, we used 40 years of age as the cutoff point, and found 
that patient age at the time of diagnosis was signi�cantly associated 
with a high risk of SLN metastasis. This predictive effect of age on 
nodal involvement was consistent with earlier evidence that 
indicated that breast tumors can be more aggressive in younger 
women [23–25]. Inconsistent results have been reported in recent 
literature [26], and there are obvious differences in the cutoff point 
chosen for age, which was younger in our study (40 years old) than 
has been reported in some other studies (50 years old).

Tumor size was the second predictor for SLN metastasis in our study, 
which was found to be predictive of axillary lymph node metastasis. 
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Other studies have found that even in patients with tumor size less 
than 5–10 mm, there was a signi�cant nodal metastasis in 5–15% of 
cases. Similar results were also found in our study: 18.8% of patients 
with tumors no larger than 20 mm and 34.9% of patients with tumor 
larger than 20 mm had SLN involved.

Previous studies have shown that histological grade has important 
prognostic value, which is equivalent to that of lymph node status 
[22] and greater than that of tumor size. A retrospective study 
demonstrated that patients with grade I, stage II disease had the 
same survival as those with grade III, stage I disease. However, in a 
recent report, tumor histological grade was related with SLN 
metastasis by univariate analysis either in overall sample or in 
luminal subgroup, but lost predictive value by multivariate logistic 
regression analysis [26].

The limitations of the study should be acknowledged. First, this was 
a retrospective, single-institution study with small sample size, 
which may decrease the reliability of the present study �ndings. 
Second, in our study a single tracer technique with methylene blue 
dye was applied, which was not the preferred technique 
recommended by the National Comprehensive Cancer Network 
(NCCN). 

TABLE 1: Clinicopathological characteristic

Table 2 Relationship of clinicopathologic factors for SLN 
metastasis.

Table 3: Multivariate analysis for SLN metastasis predictive 
parameters.
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