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Abstract

Aim: Despite advances in early detection and surgical de-escalation strategies in breast cancer, accurately predicting sentinel lymph
node involvement (SLNI) among patients with T1 disease remains a clinical challenge, particularly in those with unfavorable histologic
subtypes. In this context, this study aimed to examine clinical factors related to pathological SLNI among patients with T1 early-stage
breast cancer (ESBC) and unfavorable histologic subtypes.

Methods: This retrospective analysis included 128 patients with clinically node-negative T1 ESBC and unfavorable histology who
underwent surgery between January 2010 and December 2020. Clinicopathological and preoperative laboratory parameters were
analyzed. To identify the independent risk factors associated with SLNI, logistic regression analyses were performed.

Results: Thirty-six (28.1%) patients were SLNI-positive, and 92 (71.9%) were SLNI-negative. In univariate analysis, the presence of
lymph nodes with a thickened cortex on preoperative ultrasonography (p=0.016), lymphovascular invasion (LVI) (p=0.002), larger
tumor size (p=0.002), and higher neutrophil levels (p=0.046) were significantly associated with SLNI positivity. SLNI-positive patients
also demonstrated significantly lower serum albumin levels (p=0.002), while monocyte levels exhibited a tendency toward lower values
(p=0.064). In multivariate analysis, serum albumin levels (p=0.015), neutrophil count (p=0.031), monocyte count (p=0.035), and LVI
(p=0.040) remained independently associated with SLNI.

Conclusion: Selected clinicopathological and inflammatory parameters were independently associated with SLNI in patients with T1
ESBC and unfavorable histology and may help identify patients at higher risk of nodal involvement.
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Introduction (1,2). Minimally invasive SLNB is still a surgical procedure
(3). In the era of treatment de-escalation, the routine
use of axillary staging has increasingly been debated,
particularly in patients with small primary tumors (4-6).
The prevalence of sentinel lymph node involvement (SLNI)

In patients with clinically node-negative (cNO) early-stage
breast cancer (ESBC), sentinel lymph node biopsy (SLNB) is
currently used as the standard approach for axillary staging
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in patients with T1 tumors has been reported to range
from approximately 18% to 36% (2,3). Similarly, Wang
et al. (4) reported SLNI rates of 2.8% in T1mic, 4.5% in
T1a,9.3% in T1b, and 21.0% in T1c tumors. This indicates
that a considerable proportion of patients undergo axillary
surgery without nodal disease. To address this issue,
several prediction models based on clinicopathological
characteristics and advanced imaging techniques have
been developed to estimate the preoperative risk of SLNI
in ESBC. However, none of them have been universally
adopted as a standardized tool in routine practice (7,8).
Recent randomized trials, including SOUND and INSEMA,
have further suggested that omitting SLNB in carefully
selected patients may be non-inferior to performing SLNB.
This supports the concept of a more selective approach
to axillary surgery in T1 ESBC with respect to oncological
outcomes (5,6).

Tumor progression and prognosis have been
associated with the systemic inflammatory (SI) response
(9). In particular, lymphocyte-to-monocyte ratio (LMR) and
neutrophil-to-lymphocyte ratio (NLR) have been reported
as prognostic biomarkers in breast cancer (BC) patients
(9). Fuji et al. (10) also stated that low serum albumin
levels have been associated with poorer overall survival
(OS) and recurrence-free survival (RFS) in ESBC patients.
Several studies have evaluated the association between
preoperative inflammatory markers and SLNI in ¢cNO T1 BC
(2,3). However, the clinical utility of these inflammatory
markers for guiding axillary surgery decision-making in T1
ESBC remains unclear.

We hypothesized that in patients with T1 BC and
unfavorable histologic types, certain clinical factors are
associated with an increased risk of pathological SLNI.
Accordingly, the aim of this study was to evaluate the
clinical factors associated with pathological SLNI in ESBC
patients with T1 tumors and unfavorable histologic
types. Improved preoperative identification of patients at
increased risk of SLNI may help refine patient selection for
SLNB and provide additional information for individualized
axillary management in ESBC.

Materials and Methods

Compliance with Ethical Standards

This study was conducted in accordance with the
principles of the Declaration of Helsinki. Ankara Bilkent
City Hospital Clinical Research Ethics Committee No. 1
approved the study (approval no.: E1/2236/2020, date:
15.12.2021) and waived the requirement for informed
consent due to its retrospective nature.

Study Rationale

The literature indicates that SLNI plays a more critical
role in guiding adjuvant and neoadjuvant treatment
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decisions for T1 BC than for T2 tumors. Due to differences
in neoadjuvant and adjuvant chemotherapy strategies
between T1 and T2 disease, patients with T2 tumors were
excluded from the present study. In addition, previous
studies have indicated that the necessity of SLNB is
controversial and that the incidence of SLNI is relatively low
in small tumors with favorable histologic types. Therefore,
these tumors were also excluded from the analysis.

Exclusion Criteria

Patients with isolated tumor cells or micrometastases
in the sentinel lymph node (SLN), hematologic disorders,
S| diseases, a history of other malignancies, active
infections, or steroid use within the past month were
excluded. Patients who received neoadjuvant therapy, had
incomplete clinical or laboratory data, or demonstrated
lymphocyticinfiltration consistent with breast inflammation
on histopathological examination were also excluded from
the study.

Study Cohort

Patients with ESBC who underwent SLNB at Ankara
Bilkent City Hospital between January 2010 and December
2020 were analyzed retrospectively. A total of 547
individuals who underwent SLNB for clinically ESBC were
evaluated. Patients with favorable histological tumor types
and those with tumors larger than pT1 were excluded.
The study cohort consisted of 128 patients with pT1 and
unfavorable tumors (Figure 1).

Patients were then grouped according to SLNI into
Group 1 (SLNI negative) and Group 2 (SLNI positive). The
association between clinical characteristics, preoperative
inflammatory biochemical markers, and SLNI was then
analyzed.

Preoperative Breast
Procedures

Imaging and Diagnostic

Bilateral breast ultrasonography (US) was performed
preoperatively in all patients, while those aged =40 years
also underwent bilateral mammography for diagnostic
evaluation and the planning of BC treatment. Breast
imaging was performed by radiologists specializing in
breast imaging. Following imaging of a suspicious breast
lesion, the diagnosis of BC was established using a core
needle biopsy, stereotactic biopsy, or excisional biopsy, as
appropriate.

Preoperative Axillary Evaluation

During preoperative axillary US, lymph nodes (LNs)
that demonstrated a preserved hilum and a normal or
mildly thickened cortex (<3 mm) were classified as cNO.
Lymph nodes showing cortical thickening without loss of
the hilum underwent fine-needle aspiration biopsy, and
cases with negative cytology were also considered cNO.
SLNB was performed in patients classified as cNO. Axillary
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/ 419 patients were excluded \
« Favorable histologic tumor types (pure

tubular, pure mucinous, pure cribriform,
encapsulated, solid papillary carcinoma,
adenoid cystic carcinoma)

Tumors larger than pT1

* Neoadjuvant therapy

* Micro-metastasis or isolated tumor cells in
sentinel lymph nodes

« Hematologic disorders or systemic
inflammatory diseases

« Active infection or steroid use within the

past month
* History of other malignancies
Qcomplete clinical or laboratory data

Figure 1. Study flow diagram

)
A total of 547 patients
who underwent SLNB for clinically
ESBC between January 2010 and
December 2020
—
)
~—
)
128 patients
with pT1 tumors and unfavorable histologic
types were included
—
)
92 patients 36 patients
SLNI Negative SLNI Positive

SLNB: Sentinel lymph node biopsy, ESBC: Early-stage breast cancer, SLNI: Sentinel lymph node involvement

LNs with cortical thickness greater than 3 mm and an
absent hilum were classified as clinically node-positive and
excluded from the study.

SLNB Procedure

After induction of general anesthesia, the procedure
continued with the injection of 10 mL of blue dye into
the subareolar region. The blue dyes used were patent
blue, isosulfan blue, and methylene blue. A 12-minute
massage was performed to facilitate lymphatic drainage.
All blue-stained LNs were designated as sentinel lymph
nodes (SLN) and were excised. Intraoperative pathological
evaluation was performed using frozen section analysis,
with hematoxylin and eosin staining of SLNs sectioned at
2-mm intervals.

Because a single-dye technique was used, patients
with two or fewer identified SLNs underwent axillary
dissection if at least one SLN was positive on frozen
section analysis. Patients in whom no SLNs were identified
also underwent axillary dissection. In patients with three
or more identified SLNs, axillary dissection was performed
only when more than two SLNs were found to be positive
on frozen section analysis.

Data Collection and Reference Ranges

Patient and tumor parameters, including histologic type
and grade, clinical and pathological tumor size, molecular
subtype, presence of lymphovascular invasion (LVI), and Ki-
67 score, were collected. Ultrasonography characteristics
of axillary LN, SLNI, the total number of excised SLNBs,
and preoperative levels of white blood cell count (WBC),
lymphocytes, monocytes, neutrophils, red cell distribution

194

width (RDW), albumin, and platelets were recorded.
Reference ranges used in our biochemistry laboratory
were as follows: WBC 3.9-10.2x10°/L, lymphocytes
1.1-4.5x10°/L, monocytes 0.1-0.9x10°/L, neutrophils
1.5-7.7x10°/L, RDW 11.5-16%, platelets 150-400x10%/L,
and albumin 3.2-4.8 g/dL. The LMR represents the ratio
of total lymphocytes to total monocytes; the platelet-to-
lymphocyte ratio (PLR) represents the ratio of total platelet
count to total lymphocyte count; and the NLR represents
the ratio of total neutrophils to total lymphocytes.

Study Outcomes

The primary outcome of this study was the identification
of clinicopathological and preoperative SI parameters that
were independently associated with SLNI in patients with
T1 ESBC and unfavorable histologic types.

The secondary outcome was the identification of these
parameters in order to provide additional information to
support clinical decision-making in axillary management.

Statistical Analysis

All statistical analyses were conducted utilizing SPSS
version 22.0 software (IBM Inc., Armonk, NY, USA). Data
normality was examined with the Kolmogorov-Smirnov
test, together with histogram and Q-Q plot inspection.
Continuous data were summarized as mean + standard
deviation, the Independent Samples t-test was employed
to evaluate differences between these variables for
normally distributed data, while the Mann-Whitney U
test was used for non-normally distributed variables. For
categorical data, the chi-square test or Fisher’s exact test
was applied, as appropriate.
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Statistical significance is defined as a p-value of less
than 0.05. Variables that were statistically significant in
univariate analysis were included in multivariate analyses.
In logistic regression, a p-value of <0.05 was designated
as the threshold for model inclusion, while a p-value of
=0.10 was established for model exclusion. The results
of the multivariable analysis were reported as odds ratios
(OR) together with the corresponding 95% confidence
intervals (Cl).

Results

This study included 128 female patients with a
mean age of 51.73+10.55 years (range: 35-84). The
histological distribution of tumors was as follows: invasive
ductal carcinoma (115 patients, 89.8%), invasive lobular
carcinoma (4 patients, 3.1%), mixed-type carcinoma (1
patient, 0.8%), micropapillary carcinoma (1 patient, 0.8%),
apocrine carcinoma (3 patients, 2.3%), and medullary-
pattern ductal carcinoma (4 patients, 3.1%).

Patients were classified into Group 1 (SLNI negative),
comprising 92 patients (71.9%), and Group 2 (SLNI
positive), comprising 36 patients (28.1%). A mean of
3.07£1.59 SLNs (range 1-7) was excised overall. When
analyzed according to SLNI status, the mean number of
excised LNs was 2.98+1.55 in Group 1 and 3.27+1.71
in Group 2, with no statistically significant difference
between the groups (p=0.36). For all patients included
in the study, final pathology results were consistent with
frozen section findings.

Assessment of the cortical thickness of axillary LNs on
preoperative US revealed statistically significant differences
among the groups. A thickened cortex was observed more
frequently in the SLNI-positive group (Group 1: 79.3%
normal cortex, 20.7% thickened cortex; Group 2: 58.3%
normal cortex, 41.7% thickened cortex; p=0.016).

Similarly, the presence of LVI was significantly higher
in the SLNI-positive group than in the SLNI-negative group
(Group 1: 73.9% absent, 26.1% present; Group 2: 44.4%
absent, 55.6% present; p=0.002).

Tumor size, serum albumin levels, and neutrophil counts
showed statistically significant differences between Group
1 (SLNI negative) and Group 2 (SLNI positive). Compared
with Group 1, the SLNI-positive group demonstrated
lower serum albumin levels, larger tumor size, and higher
neutrophil counts (Albumin: Group 1, 4.52+0.38 vs. Group
2, 4.28+0.36, p=0.002; Tumor size: Group 1, 13.30+4.90
vs. Group 2, 15.47+4.02, p=0.02; Neutrophil count: Group
1,4.31+£1.31 vs. Group 2, 4.90+1.89, p=0.046).

Comparisons  of laboratory, demographic, and
clinicopathological features between the groups are
presented in Tables 1-3.

In univariate analysis, significant differences were
observed between Group 1 (SLNI negative) and Group 2
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(SLNI positive) with respect to tumor size, serum albumin
levels, and neutrophil counts. Compared with the SLNI-
negative group, patients with SLNI had lower serum
albumin and monocyte levels, larger tumor size, a higher
frequency of LVI, and higher neutrophil counts (p=0.002,
p=0.064, p=0.02, p=0.002, and p=0.046, respectively).

In multivariate logistic regression analysis, LVI, serum
albumin level, neutrophil count, and monocyte count
were identified as independent variables associated with
SLNI (Table 4).

Discussion

In invasive BC, SLNI is considered a critical prognostic
indicator and has traditionally been evaluated together
with tumor size when planning systemic and radiation
therapy (6). Following the landmark studies by Giuliano et
al. (11) and the ACOSOG Z0011 (Alliance) trial published
in 2017 (12), routine axillary dissection has progressively
been replaced by SLNB in cNO patients with T1 and T2 BC.

Recent studies have increasingly evaluated the feasibility
of omitting SLNB in selected subgroups of BC patients
(13). In particular, the INSEMA and SOUND trials have
demonstrated that omission of SLNB in carefully selected
patients is non-inferior to standard SLNB with respect
to oncological outcomes (5,6). These findings have not
yet been fully integrated into existing clinical guidelines;
however, they underscore the increasing significance of
precisely predicting SLNI, particularly in patients with
T1 ESBC. In this context, identifying clinicopathological
characteristics and preoperative S| parameters associated
with SLNI may support a more individualized approach
to axillary management in patients with T1 ESBC and
unfavorable histologic types.

Multiple clinical factors have been reported to
influence disease progression and SLNI in patients with
BC. In addition, accumulating evidence suggests that
both disease progression and the likelihood of SLNI may
be affected by the host's SI response (2,3,9,10,14,15).
To more accurately evaluate the association between BC
and preoperative factors potentially related to SLNI, it is
important to focus on patient cohorts with homogeneous
characteristics.  Accordingly, the present study was
restricted to patients with T1 tumors to minimize
heterogeneity arising from differences in neoadjuvant and
adjuvant treatment strategies for T1 versus T2 disease
(16). In addition, favorable histologic subtypes, which have
consistently been associated with lower rates of SLNI in
the literature (17,18), were excluded from the analysis.

Low albumin levels in cancer patients have been
attributed to malnutrition, increased metabolic demand,
and suppressed albumin synthesis in the context of
systemic inflammation. In addition, serum albumin has
been proposed to function as an endogenous antioxidant
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Table 1. Comparison of clinical characteristics between groups

Group 1 SLNI (-) (n=92)

Group 2 SLNI (+) (n=36) p-value

Age (mean + SD) (n=128)

52.58+10.98

49.55+£9.16

0.145

Multifocality/multicentrity (n, %) (n=128)

Absent 72 (78.3%) 25 (69.4%) 0295
Present 20 (21.7%) 11 (30.6%)

Lymph node characteristics (n, %) (n=128)

Normal finding 73 (79.3%) 21 (58.3%) 0.016

Thick cortex

19 (20.7%)

15 (41.7%)

Data are presented as meansstandard deviation or number (%). Continuous variables were compared using Independent Samples t-test or Mann-Whitney U test, as
appropriate, and categorical variables were compared using the chi-square test.
Bold values in the table represent statistically significant parameters.

SLNI: Sentinel lymph node involvement, SD: Standard deviation

Table 2. Comparison of pathologic characteristics between groups

Group 1 (n=92) SLNI (-) Group 2 (n=36) SLNI (+) p-value
Tumor size (mean + SD) (n=128) 13.30+£4.90 15.47+4.02 0.02
Grade (n, %) (n=128)
| 34 (37.0%) 8 (22.2%)
I 39 (42.4%) 18 (50.0%) 0.269
11l 19 (20.6%) 10 (27.8%)
LVI (n, %) (n=128)
Absent 68 (73.9%) 16 (44.4%) 0.002
Present 24 (26.1%) 20 (55.6%)
Ki-67 score (%) (n=95)
<15 43 (61.4%) 15 (60%) 0.90
>15 27 (38.6%) 10 (40%)
Molecular subtype (n, %) (n=128)
Luminal A 45 (49.0%) 18 (50.0%)
Luminal B 36 (39.1%) 12 (33.4%) 0.872
Her2 enriched 5 (5.4%) 3(8.3%)
Triple negative 6 (6.5%) 3(8.3%)
Total removed SLN (mean+SD) (n=128) 2.98+1.55 3.27+1.71 0.360

appropriate, and categorical variables were compared using chi-square test.
Bold values in the table represent statistically significant parameters.

Data are presented as meantstandard deviation or number (%). Continuous variables were compared using Independent Samples t-test or Mann-Whitney U test, as

LVI: Lymphovascular invasion, SLNI: Sentinel lymph node involvement, SLN: Sentinel lymph node, SD: Standard deviation

and may play a role in reducing cancer-related risk (19).
Several previous studies have demonstrated an association
between decreased serum albumin levels and poorer
prognosis across different malignancies, including BC
(10,19,20).

In a large population-based cohort study, Yang et al.
(19) investigated the association between pre-diagnostic
serum albumin levels and overall cancer risk across
multiple cancer types. No significant association was
observed for BC, which the authors attributed to the
limited number of BC cases and to the low proportion
of female participants in the study. In contrast to these

196

findings, the present study identified the preoperative
serum albumin level as an independent predictor of SLNI
in multivariate analysis among patients with T1 ESBC.
We believe that this association becomes more apparent
when the patient cohort is restricted to a clinically and
pathologically homogeneous group, as described above.
Similarly, Fuji et al. (21) reported that reduced serum
albumin levels were not associated with disease recurrence
or SLNI'in BC patients. However, in their subsequent study
with longer follow-up, the same group demonstrated that
OS and RFS were significantly shorter in patients with low
serum albumin levels (10). These findings are consistent
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Table 3. Comparison of systemic inflammatory blood parameters between groups

Variables (mean * SD) Group 1 (n=92) SLNI (-) Group 2 (n=36) SLNI (+) p-value
Albumin (g/dL) 4.52+0.38 4.28+0.36 0.002
Lymphocyte (x10°/L) 2.19+0.70 2.15+0.75 0.798
Monocyte (x10%/L) 0.48+0.15 0.43+0.13 0.064
Neutrophil (x10%/L) 4.31+1.31 4.90+1.89 0.046
Platelet (x10%/L) 291.43+76.96 295.30+76.48 0.798

WBC (x10%/L) 7.22+1.72 7.70%+2.30 0.197

RDW (%) 13.91£1.44 14.28+1.56 0.209

LMR 4.75+1.61 5.25+2.06 0.147

NLR 2.19+1.10 2.51£1.36 0.167

PLR 148.34+67.87 154.86+72.49 0.663

Data are presented as meanzstandard deviation. Continuous variables were compared using Independent Samples t-test or Mann-Whitney U test, as appropriate.
Bold values in the table represent statistically significant parameters.

SLNI: Sentinel lymph node involvement, SD: Standard deviation, WBC: White blood cell counts, RDW: Red cell distribution width, LMR: Lymphocyte to monocyte ratio, NLR:
Neutrophil to lymphocyte ratio, PLR: Platelet to lymphocyte ratio

Table 4. Multivariate logistic regression analysis of factors
associated with SLNI

OR 95% CI p-value
Tumor size (mm) 1.071 0.970-1.183 0.177
Albumin (g/dL) 0.234 0.073-0.750 0.015
Neutrophil (x10%/L) 1.381 1.030-1.853 0.031
Monocyte (x10%/L) 0.020 0.001-0.764 0.035
Lymphovascular invasion 2.632 1.045-6.452 0.040
Lymph node characteristics 1.647 0.640-4.255 0.301

Multivariate logistic regression analysis was performed to identify independent
factors associated with SLNI.

Bold values in the table represent statistically significant parameters.

OR: Odds ratio, Cl: Confidence interval, SLNI: Sentinel lymph node involvement

with the prognostic trends observed in our cohort and
support the potential clinical relevance of serum albumin
in ESBC.

The literature presents inconsistent findings regarding
preoperative inflammatory parameters. Several studies
have reported an association between decreased
lymphocyte counts, LMR and NLR; increased PLR; elevated
monocyte and platelet counts; and unfavorable prognosis
in patients with BC (14,15,22,23). In addition, some
studies, including those with heterogeneous disease
stages and ESBC populations, have demonstrated an
association between PLR and SLNI (2,3,23).

In the present study, PLR values were higher in
patients with SLNI, although this association did not reach
statistical significance. This discrepancy may be related to
the relatively small sample size of our cohort and to the
inclusion of a more pathologically restricted population,
specifically patients with unfavorable histologic subtypes
of BC. In their meta-analysis, Hu et al. (14) reported that
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low LMR was not significantly associated with SLNI in BC
patients, which is consistent with our findings. Similarly,
Goto et al. (22) found no significant differences in SLNI
when comparing low and high LMR and NLR levels in BC
patients receiving neoadjuvant chemotherapy. In line with
these studies, no significant association was observed
among NLR, LMR, and SLNI in our cohort.

In our multivariate analysis, decreased monocyte
levels and increased neutrophil counts were identified as
independent predictors of SLNI. These findings suggest that
alterations in specific components of the Sl response may
be associated with nodal involvement in ESBC. Monocytes
play an important role in tumor-host interactions and have
been associated with tumor progression and metastatic
potential in various malignancies. Consequently,
fluctuations in circulating monocyte levels may indicate a
compromised antitumor immune response that promotes
lymphatic dissemination (24).

Consistent with previous studies, our findings indicate
that LVI is significantly associated with SLNI (25,26).
LVI is regarded as a biological prerequisite for systemic
dissemination and metastatic spread, and its presence has
been consistently associated with a poorer prognosis in
BC patients. Kuhn et al. (27) emphasized that LVI reflects
an aggressive tumor phenotype and is closely associated
with nodal involvement. Furthermore, Wei et al. (28)
demonstrated that LVI is an independent predictor of non-
SLN metastases in BC patients with one or two positive
SLNs, highlighting its potential role in guiding adjuvant
treatment decisions. In line with these data, our results
confirm LVI as a significant predictor of SLNI within a
pathologically homogeneous cohort.

In the literature, distinct cut-off values for serum
albumin have been reported across different patient
populations, largely reflecting tumor burden or the
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presence of an SI tumor microenvironment. Albumin
levels below 4 g/dL are generally considered markers of
poor prognosis and malnutrition in various malignancies.
However, in ESBC, systemic effects of the disease are
often limited, and albumin levels are therefore expected to
remain within normal reference ranges. This characteristic
of ESBC limits the ability to establish reliable cutoff values
for SI markers such as albumin, neutrophil, and monocyte
levels, which were identified in our study as significant
predictors of SLNI. Future studies involving larger and
more homogeneous cohorts may help define more precise
cut-off values and enhance the clinical applicability of
these parameters.

Study Limitations

This study has several limitations. Due to the
retrospective design, access to detailed information
on certain preoperative variables that may influence SI
markers was limited. In addition, the single-center setting
may limit the generalizability of the findings. Furthermore,
the relatively small sample size resulted in limited variability
in monocyte and albumin levels between groups, which
may have hindered the identification of definitive cut-off
values for these parameters.

Despite these limitations, the present study has notable
strengths. The analysis was restricted to a clinically and
pathologically homogeneous cohort consisting exclusively
of patients with T1 ESBC and unfavorable histologic
subtypes. This approach minimized heterogeneity related
to tumor biology. Additionally, the evaluation focused on
objectively measured preoperative parameters and the
pathological assessment of SLN, which may contribute
to the consistency of findings and provide a basis for
prospective studies.

Conclusion

This study demonstrated that LVI and selected
preoperative SI markers, including albumin, are associated
with SLNI in patients with T1 ESBC and unfavorable
histologic subtypes. These findings were derived from a
pathologically homogeneous cohort and specifically reflect
early-stage disease. The result may contribute to future
studies aimed at improving preoperative assessment of
SLNB and supporting clinical decision-making in axillary
management.

Ethics

Ethics Committee Approval: Ankara Bilkent City
Hospital Clinical Research Ethics Committee No. 1
approved the study (approval no.: E1/2236/2020, date:
15.12.2021).

Informed Consent: Waived the requirement for
informed consent due to its retrospective nature.

198

Acknowledgements

This research was presented as an oral presentation
at the 23 Turkish National Surgical Congress (April 2024,
Antalya), and the abstract was included in the congress
proceedings.

Footnotes

Authorship Contributions

Surgical and Medical Practices: E.G.D., E.M., Concept:
E.G.D., E.M., Design: K.C., E.G.D,, E.M., Data Collection or
Processing: FC., M.B.A., SK.O., Analysis or Interpretation:
H.PO., E.M., Literature Search: K.C., H.PO., E.M., Writing:
K.C., H.PO., EM.

Conflict of interests: The authors declare that they
have no conflict of interest related to this study.

Financial Disclosure: This research did not receive
any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

References

1. Nayyar A, Strassle PD, Shen MR, Black JA, Gallagher KK,
McGuire KP Survival analysis of early-stage breast cancer
patients undergoing axillary lymph node dissection and sentinel
lymph node dissection. Am J Surg. 2018;216:706-12.

2. Yang L, Wang H, Ma J, et al. Association between the platelet
to lymphocyte ratio, neutrophil to lymphocyte ratio and axillary
lymph node metastasis in cTTNO breast cancer patients. Am J
Trans| Res. 2021;13:1854-61.

3. Takada K, Kashiwagi S, Asano Y, et al. Prediction of sentinel
lymph node metastasis using the platelet-to-lymphocyte ratio in
t1 breast cancer. Anticancer Res. 2020;40:2343-9.

4. Wang J, Tang H, Li X, et al. Is surgical axillary staging necessary
in women with T1 breast cancer who are treated with breast-
conserving therapy? Cancer Commun (Lond). 2019;39:25.

5. Gentilini O, Veronesi U. Abandoning sentinel lymph node biopsy
in early breast cancer? A new trial in progress at the European
Institute of Oncology of Milan (SOUND: Sentinel node vs
Observation after axillary UltraSouND). Breast. 2012;21:678-
81.

6. Reimer T, Stachs A, Veselinovic K, et al. Axillary surgery in breast
cancer - primary results of the INSEMA trial. N Engl J Med.
2025;392:1051-64.

7. Shang C, Zhang J, Huang Y. Prediction of axillary lymph node
metastasis in T1 breast cancer using diffuse optical tomography,
strain elastography and molecular markers. Quant Imaging
Med Surg. 2025;15:2162-74.

8. Ceylan C, Pehlevan Ozel H, Agackiran I, Altun Ozdemir B, Atas
H, Menekse E. Preoperative predictive factors affecting sentinel
lymph node positivity in breast cancer and comparison of their
effectiveness with existing nomograms. Medicine (Baltimore).
2022;101:€32170.

9. Marin Herndndez C, Pifero Madrona A, Gil Vazquez PJ, et al.
Usefulness of lymphocyte-to-monocyte, neutrophil-to-monocyte
and neutrophil-to-lymphocyte ratios as prognostic markers in



Cangoz et al. Factors Affecting Axillary Lymph Node Involvement

breast cancer patients treated with neoadjuvant chemotherapy.
Clin Transl Oncol. 2018;20:476-83.

. Fujii T, Tokuda S, Nakazawa Y, et al. Implications of low serum

albumin as a prognostic factor of long-term outcomes in
patients with breast cancer. In Vivo. 2020;34:2033-6.

. Giuliano AE, Kirgan DM, Guenther JM, Morton DL. Lymphatic

mapping and sentinel lymphadenectomy for breast cancer. Ann
Surg. 1994,220:391-8; discussion 398-401.

. Giuliano AE, Ballman KV, McCall L, et al. Effect of axillary

dissection vs no axillary dissection on 10-year overall survival
among women with invasive breast cancer and sentinel node
metastasis: the ACOSOG 20011 (Alliance) randomized clinical
trial. JAMA. 2017;318:918-26.

. Persano |, Licata L, Piras M, et al. De-escalation strategies for

axillary management at primary surgery in early breast cancer:
insights and implications for medical oncology practice. Cancer
Treat Rev. 2026;143:103092.

. Hu RJ, Liu Q, Ma JY, Zhou J, Liu G. Preoperative lymphocyte-

to-monocyte ratio predicts breast cancer outcome: a meta-
analysis. Clin Chim Acta. 2018;484:1-6.

.Deng Y, Li W, Liu X, et al. The combination of platelet count

and lymphocyte to monocyte ratio is a prognostic factor in
patients with resected breast cancer. Medicine (Baltimore).
2020;99:e18755.

. Untch M, Banys-Paluchowski M, Brucker SY, et al. Treatment of

patients with early breast cancer: 19th St. Gallen international
breast cancer consensus discussed against the background
of german treatment recommendations. Geburtshilfe
Frauenheilkd. 2025;85:677-93.

. Ziegler Rodriguez G, De La Cruz Ku G, Hickey A, et al. Special

histological subtypes of breast cancer in a Hispanic Latino
population. PLoS One. 2025;20:e0333139.

. Dejode M, Sagan C, Campion L, et al. Pure tubular carcinoma

of the breast and sentinel lymph node biopsy: a retrospective
multi-institutional study of 234 cases. Eur J Surg Oncol.
2013;39:248-54.

199

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Yang Z, Zheng Y, Wu Z, et al. Association between pre-diagnostic
serum albumin and cancer risk: results from a prospective
population-based study. Cancer Med. 2021;10:4054-65.

Zhou L, Ma S, Balde Al, Han S, Cai Z, Li Z. A retrospective
propensity score matched study of the preoperative c-reactive
protein to albumin ratio and prognosis in patients with
resectable non-metastatic breast cancer. Med Sci Monit.
2019;25:4342-52.

Fujii T, Yajima R, Takada T, et al. Serum albumin and prealbumin
do not predict recurrence in patients with breast cancer.
Anticancer Res. 2014;34:3775-9.

Goto W, Kashiwagi S, Asano VY, et al. Predictive value of
lymphocyte-to-monocyte ratio in the preoperative setting
for progression of patients with breast cancer. BMC Cancer.
2018;18:1137.

Zhang M, Huang XZ, Song YX, Gao P Sun JX, Wang ZN.
High platelet-to-lymphocyte ratio predicts poor prognosis
and clinicopathological characteristics in patients with breast
cancer: a meta-analysis. Biomed Res Int. 2017;2017:9503025.

Yin'Y, Zhang Y, Li L, Zhang S, Liu N, Yuan S. Prognostic value of
pretreatment lymphocyte-to-monocyte ratio and development
of a nomogram in breast cancer patients. Front Oncol.
2021;11:650980.

de Oliveira Filho HR, Déria MT, Piato JR, et al. Criteria for
prediction of metastatic axillary lymph nodes in early-stage
breast cancer. Rev Bras Ginecol Obstet. 2015;37:308-13.

Koyama Y, Ichikawa H, Sakata J, et al. The association between
sentinel lymph node metastasis and Ki-67 labeling index.
Advances in Breast Cancer Research. 2013;2:60-5.

Kuhn E, Gambini D, Despini L, Asnaghi D, Runza L, Ferrero
S. Updates on Lymphovascular Invasion in Breast Cancer.
Biomedicines. 2023;11:968.

Wei C, Deng Y, Wei S, et al. Lymphovascular invasion is a
significant risk factor for non-sentinel nodal metastasis in
breast cancer patients with sentinel lymph node (SLN)-positive
breast cancer: a cross-sectional study. World J Surg Oncol.
2023;21:386.



