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ABSTRACT

Objective: To determine the prevalence of positive non-sentinel nodes (non-SLN) after axillary
dissection for positive sentinel lymph node (SLN) and the relationship between occurrence of
positive non-SLNs and penetration of the sentinel's capsule by malignant cells, as well as grade
and molecular subtype of the breast cancer.

Methods: An analysis was performed of a total of 77 patients with a positive SLN from a five-
year period. Patients were categorized according to the following criteria: positivity of non-
SLN, invasion of SLN capsule, tumour grade, T stage and molecular subtype.

Results: In over 65% of patients, non-SLN were negative for metastases despite a positive SLN.
A statistically significant correlation was observed between SLN capsule penetration and posi-
tive non-SLN metastases (p < 0.001). It was also observed that non-SLN metastases are more
commonly positive in patients with a high tumour grade, high T stage, and HER2-positive and
triple-negative tumours.

Conclusion: Non-SLN metastases are generally found in patients with SLN capsule penetra-
tion by malignant cells, in those with poorly differentiated tumours (high grade), and in those
with high T stage, as well as in triple-negative and HER2-positive tumours. Based on these
findings, such patients should undergo axillary dissection due to an increased risk of non-SLN

metastases.
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INTRODUCTION
A sentinel lymph node (SLN) or lymph node guardian is
defined as the first lymph node that drains lymph from
a given area. A sentinel lymph node biopsy (SLNB)
implies focused excision and pathological examination
of axillary lymph nodes most likely to receive tumour
metastases while avoiding morbidities associated with
complete axillary nodal dissection (1).
Today, there are a number of controversial opinions
on the indications and contraindications for a SLNB.
According to guidelines set forth by the European
Association of Nuclear Medicine (EANM) and the

Society of Nuclear Medicine and Molecular Imaging
(SNMMI), a SLNB is indicated for patients with early-
stage (T1 and T2) breast cancer proven by cytology or
biopsy, and in whom axillary metastases are not suspect-
ed clinically or already proven by histology or cytology.
Former standard practice of axillary lymph node dis-
section (ALND) in order to stage the disease has been
replaced with SLNB in early-stage breast cancer patients.
Therefore, ALND is performed if the dissemination of
disease to axillary lymph nodes is shown preoperatively,
or in the case of a positive SLN (metastasis shown in
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pathohistological analysis) and in cases when a SLN
was not identified by lymphoscintigraphy (2).

Based on the St. Gallen and the American Society of
Clinical Oncology (ASCO) guidelines, ALND is not rec-
ommended prior to pathohistological analysis in the case
of isolated positive, cytologically proven, tumour cells
in a SLN. The American Society of Clinical Oncology
(ASCO) does not recommend a SLNB for inflamma-
tory carcinoma, advanced tumours (T3 and T4) or ductal
carcinoma in situ (DCIS), when breast sparing surgery
is anticipated. A sentinel lymph node biopsy (SLNB)
can be done for multicentric tumours, although a high
percentage of false negatives and axillary metastasis
is found in these patients (3, 4). A sentinel lymph node
biopsy (SLNB) for DCIS is indicated when mastectomy
is planned (5). The indications for SLNB are contro-
versial in pregnancy, although according to the ASCO
guidelines SLNB is not recommended in pregnancy (3,
6). If a patient receives neoadjuvant chemotherapy prior
to surgery, SLNB may be taken, but axillary dissection
is obligatory in the case of a positive finding (7). Of SLN
marking techniques, the dual-marking technique (lym-
phoscintigraphy and dye marking) is recommended in
order to reduce the possibility of false-negative results.
The reasons for lack of SLN presentation may include
obstruction of lymph flow or SLN infiltration with
tumour or malignant cells, for which axillary dissec-
tion is required (8). In the case of SLN micrometastases,
ALND is unnecessary (9). There are still studies that
show a longer period without disease recurrence in
cases where axillary dissection is performed along with
systemic therapy and axillary radiotherapy when one or
two positive SLNs are found (studies MA.20 i EORTC
22922/10925) (10).

Newer studies suggest the use of systemic therapy
and radiotherapy as an alternative to axillary dissection
when one or two positive SLNs are found (AMAROS
study i ACOSOG Z0011). This research compared two
groups of patients with early stages of breast cancer
and positive SLNs. One group of patients underwent
tumour removal and axillary dissection, although the
second group underwent tumour removal and postop-
erative radiotherapy (without axillary dissection). It was
concluded that there is no difference in the recurrence-
free period or a period of survival in these two groups
of patients. For this reason, updated guidelines suggest
that for patients with one or two positive SLNs, breast
sparing surgery and subsequent radiotherapy, axillary
dissection is unnecessary (11).

The aim of this study was to determine the preva-
lence of a positive non-SLN after axillary dissection was
done due to a positive SLN and also to determine how
the prevalence of positive non-SLNs relates to penetra-
tion of the sentinel’s capsule by malignant cells, T stage,
grade and molecular subtype of the breast cancer.

SUBJECTS AND METHODS

The proposed study was undertaken at the Department
of General and Oncological Surgery, Rijeka Clinical
Hospital Center. Consent was obtained from the Ethics
Committee. Data were collected on patients with inva-
sive breast cancer with a positive SLN. The study
included data from a total of seventy-seven (77) patients
from a five-year period (2009—2014), meaning that the
study was retrospective, descriptive and analytical. Data
on the total number of positive non-SLN metastases after
axillary dissection were key. Additional data processed
included: SLN penetration by malignant cells, tumour
grade, T stage and molecular subtype.

Patients were divided into several groups. The first
group included patients with positive non-SLN metas-
tases after axillary dissection was done due to a positive
SLN, as opposed to those in which after axillary dissec-
tion due to a positive SLN, non-SLN were negative. The
second group included patients with SLN capsule pen-
etration by malignant cells, compared to those in which
the SLN capsule was intact. Based on this division, the
following two subgroups were created: patients with
SLN capsule penetration and positive non-SLN after
axillary dissection versus patients with SLN capsule
penetration, but negative non-SLN. The next group con-
sisted of patients in which the SLN capsule was intact
and after axillary dissection, non-SLN were negative,
compared to patients with an intact capsule, but positive
non-SLN after axillary dissection. Additional groups
included patients with a positive non-SLN after axil-
lary dissection due to a positive SLN, and patients with
a negative non-SLN after axillary dissection accord-
ing to the tumour grade, tumour T stage, and molecular
subtype.

Statistical analyses

Data were collected and sorted on Microsoft Windows
using the Microsoft Excel application. Statistical analy-
sis was done using the Statistica 12 program, with the
Fisher’s exact test, p-values less than 0.05 were consid-
ered statistically significant.
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RESULTS

A total of 26 patients (33.77%,) had non-SLN metastases
after axillary dissection for positive SLN, the remaining
51 patients (66.23%) having a positive SLN with nega-
tive non-SLNs (Figure).

Proportion of positive and negative axillary lymph nodes

. +ve non-SLN

66% —ve non-SLN

Figure: This figure shows the proportion of patients with positive non-SLN

after axillary dissection was done due to a positive SLN compared
to patients with a negative non-SLN after dissection due to a posi-
tive SLNB.

Analysis of the sentinel lymph node capsule

Based on the pathohistological analysis, 29 patients
(37.66%) had a positive SLN where cancer cells pen-
etrated the SLN capsule (Table 1). Among these 29
patients with capsular penetration, 19 patients (65.52%)
had positive non-SLN (Table 2).

Table 1: Proportion of positive SLN with an intact capsule compared to

SLN with a penetrated capsule

Positive SLN
Intact capsule-penetrated capsule
Patients 48 (62%); 29 (38%)
The table shows the percentage of cases in which malignant cells penetrated

the sentinel’s capsule (29, 38%) compared to the percentage with an intact
sentinel’s capsule (48, 62%).

Table 2:  Proportion of positive and negative non-SLNs in cases with pen-
etrated sentinel’s capsule

Penetrated sentinel’s capsule

Positive non-SLN patients
19 (66%)

Negative non-SLN patients
10 (34%)

Among the remaining 48 patients with an intact SLN
capsule, seven patients (14.58%) also had positive non-
SLN after axillary dissection (Table 3). The Fisher’s
exact test calculated a statistically significance difference
between these two groups (p < 0.001) for the likelihood
of non-SLN metastases in cases of SLN capsular pen-
etration compared to cases without capsular penetration.

Table 3:  Percentage of positive and negative non-SLNs in the axilla in cases
of an intact sentinel’s capsule

Intact capsule of SLN
Positive non-SLN patients
7 (15%)

Negative non-SLN patients
41 (85%)

Grade of tumour and positive axillary lymph nodes
Of the total of 26 patients with a positive non-SLN,
six patients (23.07%) had tumour grade 1, 17 patients
(65.39%) had grade 2 and three patients (11.54%) had
grade 3 (Table 4). In the 51 patients who had negative
non-SLN, 39 patients (76.48%) had tumour grade 1, 11
patients (21.56%) had grade 2 and one patient (1.96%)
had grade 3. The Fisher’s exact test calculated a statisti-
cally significant difference (p < 0.001) for the likelihood
of non-SLN metastases between low- and high-differen-
tiated tumours (Table 5).

Table 4:  Proportion of each histological grade of tumours in the 26 patients
with a positive non-SLN
Grade Number (percentage) of patients
Grade 1 6 (23%)
Grade 2 17 (65%)
Grade 3 3 (12%)
Table 5:  Proportion of each histological grade of tumours in the 51 patients
with a negative non-SLN
Grade Number (percentage) of patients
Grade 1 39 (76%)
Grade 2 11 (22%)
Grade 3 1 (2%)

Tumour T stage and positive axillary lymph nodes
Of'the total of 77 patients, 35 patients (45.45%) had stage
T1 carcinoma, and 42 patients (54.55%) had stage T2.
Positive non-SLN were found in two (5.71%) patients
with stage TI disease, but in 24 (57.14%) with stage T2.
Fisher’s exact test once again calculated a statistically
significant difference (p <0.001).

Tumour molecular subtype

According to molecular findings, patients were clas-
sified into four main groups: luminal A, luminal B,
HER2-positive and triple-negative tumours. The luminal
A group included 25 patients of which only four cases
(16.00%) had positive non-SLN. The luminal B group
had 40 patients of which 16 patients (40.00%) had posi-
tive non-SLN. The HER2-positive group had 10 patients
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of which four patients (40.00%) had positive non-SLN.
The final triple-negative group had only two patients
with positive non-SLN in both cases (100%) (Table 6).
The Fisher’s exact test calculated a statistically signifi-
cant difference (p <0.001) for the likelihood of non-SLLN
metastases between triple-negative and HER2-positive
tumours compared to luminal A and luminal B tumours.

Table 6: Molecular subtypes of the breast cancer. The table shows the
number (percentage) of positive non-SLN according to the
molecular subtype of the tumour

Molecular subtypes Luminal A Luminal B HER-2  Triple
positive negative

Number of patients 25 40 10 2

Positive non-SLN 4 (16%) 16 (40%) 4 (40%) 2 (100%)

DISCUSSION

Of a total of 77 patients who underwent breast cancer
surgery and had a positive SLN, 26 patients had positive
non-SLN. This is a frequency of 33.77%, which is in
line with other studies (9). Between the patients with an
intact SLN capsule and those with SLN capsular pene-
tration, a statistically significant difference was shown in
terms of the occurence of positive non-SLN (p <0.001).

A majority of patients had cancer classified as grade
1 (58.44%), followed by grade 2 (36.37%) and grade 3
(5.19%). The lowest prevalence of positive non-SLN
was observed in patients with grade 1, then grade 2 and
the highest with grade 3, as expected, considering that
an increase in tumour grade means more malignant,
less differentiated tumors (12—14). The study shows a
statistically significant correlation between higher grade
tumours and non-SLN metastases (p <0.001).

Patients in this study had cancer, classified as stage
T1 or T2. Most patients (54.55%) had T2 cancer, which
shows that the national breast cancer-screening pro-
gramme still does not detect cancer in its earliest stage.
An important result of this study is that of 26 patients
with positive non-SLN, 24 had stage T2 tumors, indi-
cating a statistically significant correlation between
occurrence of positive non-SLNs and increasing T-stage
of disease (p < 0.001) (13).

Most patients had luminal A and luminal B molecular
subtypes (total 84.41%). The others were HER2-positive
and triple negative. Patients with luminal A tumour
subtype had the lowest percentage of positive non-
SLN (16%). In comparison, both patients with triple
negative tumour subtype had positive non-SLN. These
results correlate with findings of other research in which
HER2-positive and triple negative tumour subtypes are

associated with a higher prevalence of non-SLN metas-
tases (15).

Results of this study show that current practice, in
which a positive SLN is always accompanied by axil-
lary dissection, leads to unnecessary axillary dissection
in over 65% of patients that had negative non-SLNs.
That is, only 35% of patients in this study had positive
non-SLN. This study shows that non-SLN metastases
are generally found (in 73.08% of cases) in patients with
a SLN capsule penetrated by tumour cells, in patients
with low differentiated tumours (high grade), and in
those with high-tumour T stage. Based on these findings,
such patients should undergo axillary dissection due to
an increased risk of non-SLN metastases. According to
the updated guidelines, in other cases, axillary dissec-
tion can be spared, and substituted with conservative
treatment, such as radiotherapy, to reduce the number
of unnecessary operations, and to improve quality of life
(9, 10).

CONCLUSION

Non-SLN metastases are generally found in patients with
positive SLN capsule penetration by malignant cells, in
those with low differentiated tumours (high grade), and
in those with high T stage, as well as in triple-negative
and HER2-positive tumours. Based on these findings,
such patients should undergo axillary dissection due to
an increased risk of non-SLN metastases.
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