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Rezumat

Poate contribui raportul neutrofile/limfocite la diagnosticarea
preliminard a metastazelor nodului limfatic non-santinela in
cancerul de sdan?

Scop: Investigarea unei potentiale relatiii intre raportul neutrofile
Nimfocite (NLR) si procentul metastazarii nodurilor limfatice non-
santineld (NSLN) in cancerul mamar timpuriu.

Metode: Datele clinice ale pacientilor cu cancer mamar invaziv in
stadiu incipient clinic (¢T1-3,N0), care au beneficiat de biopsie
ghidata cu substanta de contrast si limfoscintigrafic intre Aprilie
2015 si Ianuarie 2017, au fost prelucrate retrospectiv. Valoarea
NLR la intregul grup de pacienti, indiferent de statusul NSLN, a
fost inregistrata pre-tratament.

Rezultate: Un numar total de 178 de pacienti cu varsta medie de
51,65+10,93 ani au fost inclugi in studiu. NLR a fost statistic
semnificativ la pacientii cu NSLN invadat (p=0.011). Invazia
limfovasculard si extensia extracapsulara la nivelul nodului
limfatic santineld (SLN) au intervenit mai frecvent la pacientii
NSLN invadat (p<0.05). Riscul de metastazare in nodurile limfatice
(N1) la pacientii cu invazie limfovasculari a fost semnificativ mai
ridicat (OR 3,733 (95% CI: 1,05-13,24). Riscul de metastazare la
nivelul NSLN a fost de circa 10 ori mai ridicat la pacientii cu invazie
capsulard comparativ cu cei fara invazie capsulara (OR 10,267; 95%
CI: 2,63-40,12).

Concluzii: Invazia limfovasculara, extensia extracapsulara si NLR
preoperatorie a NLR reprezinta un instrument predictiv util in
ceea ce priveste estimarea riscului de invazie maligna a NSLN.

Chirurgia, 114 (1), 2019

www.revistachirurgia.ro 83



A. Ibrahim et al

Cuvinte cheie: cancerul mamar, raportul neutrofile/limfocite, metastaze in nodurile limfatice non-
santineld, metastaze in nodul limfatic santinela

Abstract

Background: To investigate the relationship between neutrophil to lymphocyte ratio (NLR) and
non-sentinel lymph node (SLN) metastasis in early stages of breast cancer

Methods: Records of patients with clinically early stage (cT1-T3, NO) invasive breast cancer who
underwent SLN biopsy in combination with blue dye and lymphoscintigraphy between April 2015
and January 2017 were noted retrospectively. Pre-treatment NLR of the patients with and without
non-SLN metastasis were compared.

Results: A total of 178 patients with a mean age of 51,65+10,93 years were included. NLR was
statistically significant in the non-SLN positive patients (p=0.011). Lymphovascular invasion and
extracapsular extension of SLN were more common in the non-SLN positive group (all p<0.05). The
ODDS value was found to be 3,733 (95% CI: 1,05-13,24) and the risk of metastasis in those with
lymphovascular invasion was 3.73 fold. The ODDS value was found to be 10,267 (95% CI: 2,63-
40,12) and the risk of metastasis was 10,267 times greater in those with capsule spread.
Conclusion: Lymphovascular invasion, extracapsular extension and NLR are the predictive
parameters of non-SLN positivity. Pre-surgical NLR is a useful diagnostic tool for predicting non-SLN
metastasis.

Key words: breast cancer, neutrophil to lymphocyte ratio, non-sentinel lymph node, sentinel lymph

node metastasis

Introduction

Axillary lymph node dissection is performed
in invasive breast cancer patients who had
positivity of sentinel lymph node biopsy (SLNB)
in routine practice. Nonetheless, since 40% to
70% of patients have metastatic axillary lymph
nodes only in the sentinel lymph node (SLN),
the identification of factors predicting axillary
non-sentinel node involvement may reduce
unnecessary axillary dissection and reduce
morbidity (1-3). On the other hand, neutrophil
to lymphocyte ratio (NLR), a marker of
systemic inflammation, has been studied and
reported to be predictive of some types of breast
cancer (4,5). However, to the best of our
knowledge, there is only one study has been con-
ducted on the use of the NLR in the determina-
tion of the non-SLN metastasis (6). Therefore,
the objective of this study was to investigate
the relationship between NLR and non-SLN
metastasis in early stages of breast cancer.

Methods

Study design and participants

This study was conducted retrospectively.
Records of patients with clinically early stage
(cT1-T3, NO) invasive breast cancer who under-
went SLNB with blue dye or in combination
with blue dye and lymphoscintigraphy between
April 2015 and January 2017 were noted.

Patients who had any of the following
criteria were excluded; c¢T3-T4 carcinoma,
distant metastasis at initial diagnosis, systemic
neoadjuvant chemoradiotherapy, having active
infection, steroid usage. Clinical and demo-
graphical features of the patients including age,
tumor size, histologic grade, number of positive
and negative lymph nodes, number of positive
and negative Non-SLN, ER, PR status, HER2
status, LVI presence, Ki67 index and preopera-
tive NLR.
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Sentinel lymph node biopsy with combined
method

Each patient underwent planar lymphocyto-
graphy with Te99m-Nanocolloid (SENTI-SCINT
KIT) 2-6 hours before the operation in the
department of nuclear medicine. A total of
200 MBq / ml periaerolar was administered
subdermally with four injections (50 Mbq/0.25
ml in each injector). Dynamic static imaging
was performed following injections. The skin
projection of the SLN was marked. 5 mL of 1%
methylene blue was injected-subaerosol and
subdermal- immediately after general anesthe-
sia before the onset of the disease. Following
the injection, massaging from the injected area
to axillary region was applied to accelerate the
lymphatic flow. A transverse skin incision was
made 1 cm below the armpit hairline 7-10
minutes after the end of the injection
procedure. Painted canal and lymph nodes
were determined by passing through the
clavipectoral fascia. The lymph nodes were ex
vivo counted by gamma probe after the
procedure and the findings were noted. The
axillar region was scanned with a gamma
probe. More than 10% of the activity value in
the highest counted lymph node was subtracted
from the lymph node counts. Removed lymph
nodes were sent to the patho-logy clinic for
frozen examination and the planned operation
was performed. Level 1 and Level 2 axillary
lymph node dissection were performed in
patients with SLNB positive.

Neutrophil to Lymphocyte Ratio Evaluation

Blood count data preoperatively were collected
retrospectively. NLR was defined as the
absolute neutrophil count divided by the
absolute lymphocyte count.

Statistical analysis

Statistical analysis was performed with the
NCSS (Number Cruncher Statistical System)
2007 Statistical Software (Utah, USA)
program. Mann Whitney U test was used for
the comparison of descriptive statistical

methods (mean, standard deviation, median,
frequency, ratio) as well as non-normal
distribution of parameters between groups
when study data were evaluated. For cut-off
point detection for NLR, ROC analysis and
diagnostic screening tests were used.
Pearson's Chi-square test, Fisher's Exact test
and Fisher-Freeman Halton test were used for
comparison of qualitative data. The results
were evaluated in a confidence interval of 95%
and a significance level of p <0.05.

Results

A total of 178 patients with a mean age of
51,65+10,93 years were included. Clinical
features of the patients are summarized in
Table 1.

Of the patients, 47 (26.4%) had SLN metas-
tasis. In the group of patients with SLN metas-
tasis, 19 patients (40.4%) had an additional
non-SLN metastasis. Tumor size, NLR, and
SLN size of the patients with and without non-
SLN metastasis are shown in Table 2. NLR was

Table 1. Clinical characteristics of the cases
Mean+SD Min-Max

Age (year) 51.65+10.93 32-80

Tumor Size (mm) 21.87+8.47 10-45
N %

T Grade T1 84 47.2
T2 94 52.8

Tumor location Lower medial 25 14.0
Lower lateral 37 20.8
Upper medial 39 219
Upper lateral 77 43.3

SLNB Technique Blue dye 77 43.3
Combined Method 101 56.7

SLN Count 0 4 2.2
1 33 18.5
2 85 47.7
3 38 21.3
4 14 7.9
5 4 2.2

Histologic Grade Grade 1 30 16.9
Grade 2 92 51.7
Grade 3 56 315

Postoperative

Diagnosis Invasive ductal Ca 157 88.2
Invasive lobular Ca 15 8.4
Invasive apocrine Ca 1 0.6
Medullar Ca 2 11
Metaplastic Ca 2 11
Mucinous Ca 1 0.6
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statistically significant in the non-SLN positive
patients (p=0.011). Comparison of the clinical
characteristics of the tumor according to the
non-SLN metastasis is shown in Table 3.
Lymphovascular invasion (LVI) and extra-
capsular extension of SLN were more common
in the non-SLN positive group (all p<0.05). The
ODDS value was found to be 3,733 (95% CI:
1,05-13,24) and the risk of metastasis in those
with LVI was 3.73 fold. The ODDS value was
found to be 10,267 (95% CI: 2,63-40,12) and the
risk of metastasis was 10,267 times greater in
those with capsule spread.

ROC curve showing the sensitivity and
specificity of NLR is demonstrated in Fig. 1.
The NLR's ROC curve was 0.7 (95% CI 0.5

positivity in patients with NLR> 1.80 was
68.42%; specificity 71.43%; positive predictive
value of 61.9% and negative predictive value
of 76.92%. In the obtained ROC curve, the
underlying area was 71.9% and the standard
error was 7.8%.

Factors affecting the non-SLN metastasis -
LVI, Positive SLN extracapsular extension, and
NLR- were evaluated by Enter Logistic regres-
sion analysis.The model was meaningful and
the explanatory coefficient of the model (76.6%)
was acceptable. The effect of positive SLN
extracapsular extension was statistically
significant (p <0,01). The ODDS ratio of the
effect on non-SLN metastases was found to be
7,309 (95% CI: 1.64-32.55) times higher. The

0.8). Sensitivity to non-SLN metastasis ODDS value of the effect of the level of LVI was
Table 2. Comparison of the age, tumor size, neutrophil to lymphocyte ratio, and size of the sentinel lymp node
according to the non-sentinel lymph node metastasis
Non-SLN metastasis (-) Non-SLN metastasis (+) P
(N=28) (N=19)
Age (year) mean=+SD 53.79+11.56 48.37+9.75 0.123
Min/Max (Median) 36-78 (54.5) 32-66 (50)
Size of the tumor (mm) mean=+SD 22.18+9.51 21.42+6.87 0.939
Min/Max (Median) 10-45 (20) 10-35 (20)
NLR mean+SD 1.68+0.69 2.28+0.79 0.011*
Min/Max (Median) 1-3.7 (1.6) 1.2-3.7 (2.3)
Size of the SLN mean+SD 16.04+5.9 15.16+4.74 0.807
Min/Max (Median) 10-35 (15) 8-25 (15)
Table 3. Comparison of the cases according to the non-sentinel lymph node metastasis
Non-SLN metastasis ()  Non SLN metastasis (+) P
(N=28) (N=19)
Grade; n (%) T 7(25) 4(21.1) *1.000
T2 21 (75) 15 (78.9)
Histologic Grade; n (%) 1 3(10.7) 1(5.3) °0.576
2 16 (57.1) 14 (73.7)
3 9(32.1) 4(21.1)
LVI; n (%) No 16 (57.1) 5 (26.3) 0.037*
Yes 12 (42.9) 14 (73.7)
ER; n (%) Negative 2(7.1) 5 (26.3) %0.102
Positive 26 (92.9) 14 (73.7)
PR; n (%) Negative 4 (14.3) 4 (21.1) %0.697
Positive 24 (85.7) 15 (78.9)
CERBB2; n (%) Negative 16 (57.1) 12 (63.2) %0.767
Positive 12 (42.9) 7 (36.8)
K167 Index group; n (%) <14 8 (28.6) 8 (42.1) 0.337
>14 20 (71.4) 11 (57.9)
Positive SLN extracapsular extension; n (%)  No 22 (78.6) 5(26.3) 0.001**
Yes 6 (21.4) 14 (73.7)
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ROC Curve
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Figure 1. ROC curve. ROC curve showing the sensitivity and

specificity of neutrophil to lymphocyte ratio

4,092 (95% CI: 0,876-19,118) and the ODDS
ratio of the effect of the NLR level of 1,80 and
higher was found to be 4,076 (95% CI: 0,896~
18,554) (Table 4.

Discussion

In this study, we aimed to explore whether the
NLR is a predictive tool for non-SLN metasta-
sis. According to our results, we have two main
findings. First, NLR was statistically signifi-
cant in the non-SLN positive patients. Aside
from the NLR, LVI and extracapsular extension
of SLN were found to be predictive for non-SLN
metastasis.

The NLR, obtained by the number of
neutrophils and lymphocytes, is used as a
simple tool evaluating systemic inflammation.
Many studies have shown that NLR is

correlated with the prognosis in breast, colorec-
tal, gastric, pancreas, hepatocellular, and renal
cancers. Neutrophils are known to promote
tumor cell proliferation, angiogenesis, and
distant metastasis as well as lymphocytes play
a central role in the immune response to tumor
cells. From this point of view, NLR is predicted
to be associated with prognosis (4,7-9).

As regards the association between NLR and
breast cancer, there are some studies in the
literature. In a large cohort study of 442
patients with breast cancer, it was shown that
patients with high NLR (>2.5) had statistically
significantly lower survival times than those
with low NLR (<2.5) (4). Koh et al. (9) have
shown that high NLR (> 4) is associated with
larger tumor, high grade, and distant metasta-
sis. There is only one report whether the NLR is
predictive of non-SLN metastasis.

Laohawiriyakamol et al. (6) determined
NLR, LVI, and SLN as predictive factors in non-
SLN metastasis in 214 cases. They reported LVI
(OR 8.4, 95%CI 2.3-31.3, p=0.002), macrometas-
tasis (OR 6.6, 95%CI 1.8-24.7, p=0.005), and
NLR (OR 2.3, 95%CI 1.1-4.8, p=0.033) as
predictive factors of non-SLN metastasis with
statistical significance. NLR with an optimal
cut-off of 2.6 has given a sensitivity of 62%, a
specificity of 83.8%, a positive predictive value of
77.3% and a negative predictive value of 70.5%.
They highlighted that NLR is a useful diagnostic
tool for predicting additional non-SLN metastasis
(6). Our results showed similar results with the
study done by Lachawiriyakamol et al. Moreover,
although having SLN metastasis, 28 patients
(40.4%) had negative non-SLN biopsy.

There are several studies taking into account
the clinicopathologic factors predicting non-SLN
metastasis (10-12). LVI and number of positive
and negative SLNs and their sizes are predic-

Table 4. Logistic regression analysis of the factors affecting Non-SLN metastasis
p 0DDS %95 Cl
Lower Upper
Lymphovascular invasion 0,073 4,092 0,876 19,118
Positive SLN extracapsular extension 0,009** 7,309 1,641 32,552
NLR = 1,80 0,069 4,076 0,896 18,554
Chirurgia, 114 (1), 2019 www.revistachirurgia.ro 87
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tive factors for non-SLN metastasis (11). Koca et
al. (12) determined presence of LVI, tumor size,
presence of extranodal spread in SLN, and the
presence of metastatic SLN as independent
predictors of non-SLN metastasis. Tumor size,
SLN count, number of positive SLN, extranodal
spread and histology have been identified as
factors that play a role in determining the
possibility of additional axillary metastases in
the MD Anderson nomogram (13). Likewise, in
our study LVI and extracapsular invasion were
found to be the independent risk factors.We
have some important drawbacks for this study.
Collecting the data retrospectively is the main
limitation. Relatively small sample size
compared with the previous studies is a limita-
tion as well.

Conclusion

In the light of our results, LVI, extracapsular
extension and NLR are the predictive parame-
ters of non-SLN positivity. Pre-surgical NLR is
a useful diagnostic tool for predicting non-SLN
metastasis. Further studies considering the
NLR and non-SLN metastasis in different
stages of breast cancer in cohort designs are
awaited.
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