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Abstract: Background/Aim: Reliable predictors of axillary nodal involvement would enable a better selection of
candidate patients for sentinel lymph node biopsy (SLNB) and possibly allow identification of patients with such a
low risk of axillary sentinel lymph node (SLN) involvement to be even spared SLNB. In this study, our aim was to
evaluate the factors associated with SLN involvement with estimation of the predictability of various
clinicopathologic factors on non-sentinel lymph node metastases (NSLNM) in breast cancer (BC) patients with
positive SLNB to spare a subgroup of BC patients and a positive SLNB completion of axillary lymph node
dissection (ALND). Patients & Methods: A total of 851 patients with clinically node-negative early invasive breast
carcinomas underwent breast conserving surgery or modified radical mastectomy and SLNB followed by ALND
were included in this study during the period between December 2005 and September 2014. Characteristics of the
patients, tumors and SLNs were studied and analyzed both Histopathologically and immunohistochemically.
Results: Sentinel lymph nodes showed positivity in 366 cases (43%). In univariate analysis, there was statistical
significant correlation with the proliferative fraction >16%, multicentric disease, HER-2 status, lympho-vascular
invasion, tumour histology, tumor status, tumor grade, epithelial hyperplasia, and perineural invasion. There was no
statistical significant correlation when looking at the age of the patients, estrogen receptor (ER) status, progesterone
receptor (PR) status, ER/PR +ve tumors, menopausal status, triple-negative tumors, microcalcification and family
history. In multivariate analysis, only the occurrence of peritumoral vascular invasion was independently related to
this end point. Overall, 166 of 366 patients (45.4%) had additional NSLNM. In univariate analysis, there was a
significant correlation between NSLNM and the size of SLN metastases (SLNM), multicentric disease, tumor status,
tumor grade, perineural invasion, epithelial hyperplasia, lympho-vascular invasion, and patients with 2 or more
involved SLNs. There was no statistical significant correlation when looking at the age of the patients, multifocality,
ER status, PR status, ER/PR +ve tumors, menopausal status, histologic type, Her2/neu expression, proliferative
fraction, triple-negative tumor, microcalcification and family history. In multivariate analysis, only, the size of
SLNM, and the occurrence of peritumoral vascular invasion in the primary breast carcinoma were independently
related to this end point. Conclusion: In patients with early invasive breast carcinomas, histopathologic features of
the primary tumor and SLNs status might be used to tailor the loco-regional treatment. However caution is required
as patients with the most favorable combination of predictive factors still have a risk for NSLNM and should be
offered completion ALND. Thus evaluation of additional molecular markers may further help to stratify patients to a
risk-adapted approach.
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1. Introduction high number of cases with negative lymph nodes can
The status of the axilla is the single most be identified™.
important prognostic indicator of overall survival in A lymph node defined as SLN would be the first
patients with breast cancer'”. Staging is based on to receive tumoral drainage®™. Over the past years an
tumor size and on the presence of lymph node increasing number of breast cancer patients have
metastases”. Axillary lymph node dissection is an benefited from the use of axillary SLNB®®). Sentinel
important procedure in the staging of breast cancer lymph node biopsy is the minimally-invasive
patients. However, it is associated with a significant alternative to ALND, avoiding the complications of
morbidity rate”. In addition, using early diagnosis a the latter”. However, it is only beneficial in node
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negative patients, as ALND in breast cancer patients
with positive SLNs is under debate'*'”.

Axillary lymph node dissection is recommended
by many investigators for patients with BC metastasis
to a SLN"*'>. However in a significant proportion of
patients, the SLN is the only involved axillary node!'®
'™ Predictive factors of NSLNM at ALND have been
studied*'**"Y. They could verify that in patients with
a positive SLN, predictive factors for NSLNM include
size of the primary tumor, lymphovascular invasion,
the size of the SLN metastases, extracapsular
extension, and the proportion of positive SLN's among
all identified SLNs'*'"2",

In this study, our aim was to evaluate the factors
associated with SLN involvement with estimation of
the predictability of various clinicopathologic factors
on NSLNM in BC patients with positive SLNB to
spare a subgroup of BC patients and a positive SLNB
completion of ALND.

2. Patients & Methods
Patient Characteristics & inclusion criteria:

A series of 851 patients with clinically node-
negative early invasive breast carcinomas (AJCC 6"
edition®” Stage T1 and T2,N0O, MO) treated surgically
by either modified radical mastectomy or conservative
breast surgery with SLN biopsies followed by ALND
at Surgical Oncology Department, Tanta University
Hospital. All cases received chemotherapy (CT),
radiotherapy, and/or hormonal therapy at Clinical
Oncology Department, Faculty of Medicine, Tanta
University Hospital during the period between
December 2005 and September 2014.

Breast cancer patients seen in our Clinical
Oncology Department but who did not undergo SLN
biopsies followed by ALND surgery were considered
not eligible in this study. Patients were selected for
SLNB if they did not have palpable axillary nodes,
previous lymph node surgery, or contraindications for
lymphazurin blue injection. Also patients received
previous neoadjuvant treatments were considered not
eligible.

Clinical factors assessed were: age at diagnosis,
parity, menopausal status and family history of breast
cancer.

Informed consents for the investigational
research were fully obtained from all patients included
in the study.

Treatment Protocol:

Surgery: Five hundred twenty one patients (61.2%)
were eligible to conservative breast surgery. So, they
were submitted to lumpectomy and SLNB followed
by ALND, while 330 patients (38.8%) underwent
modified radical mastectomy. Briefly, SLNs were
identified using blue dye. All the SLNs were serially
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and  completely  sectioned and  examined
histopathologically for all patients. All patients had at
least level II ALND with an average of 15 lymph
nodes removed [figures 1&2].

Chemotherapy:

A total of 702 (82.5%) patients had received
adjuvant chemotherapy. Chemotherapy was applied in
331(38.9%) patients in the form of FAC regimen
which consisted of cyclophosphamide (600 mg/m’
day 1), adriamycine (50 mg/m’ day 1) and
fluorouracil (600 mg/m’, days 1), intravenously and
the cycle was repeated every 3 weeks. In 181 (21.3%)
patients the FEC regimen was received in the form of
cyclophosphamide (500 mg/m’, day 1), epirubicine
(100 mg/m?, day 1) and fluorouracil (500 mg/m?, days
1), intravenously and the cycle was repeated every 3
weeks. Since 2008, a sequential regimen of 3 cycles
FEC followed by 3 cycles of docetaxel (100 mg/m’
intravenous infusion on day 1) repeated every 3
weeks, was applied to 190 (22.3%) high risk patients.
Before docetaxel, standard premedication was
administered with dexamethasone 20 mg orally,
diphenhydramine 50 mg intravenously (IV) and
cimetidine 300 mg IV (or ranitidine 50 mg IV) 24
hours before chemotherapy and again 6 hours and 30
minutes before chemotherapy and for 2 days after
administration. Antiemetics were administered at the
oncologist’s discretion. Supportive care included blood
transfusions, growth factors and the administration of
analgesics, as appropriate. Prophylactic use of growth
factors was not recommended.

Radiotherapy:

Six hundred and seventy patients (78.7%) were
treated with radiotherapy megavoltage equipment.
Radiotherapy was initiated about 2 weeks after the
sixth cycle of CT. Radiotherapy was delivered to the
whole breast in patients underwent conservative breast
surgery & to the chest wall in patients underwent
modified radical mastectomy with individually shaped
portals and daily fractions of 1.8 to 2.0 Gy on 5
consecutive days a week. A median total dose of 50
Gy given in 25 fractions over a period of 5 weeks
(range 33 - 40 days) was applied. A boost of 10 Gy in
5 fractions over 1 week was applied to the tumor bed
in patients submitted to conservative breast surgery.
The chest wall and internal mammary lymph nodes (if
indicated) were irradiated through two tangential
fields, and immobilization techniques were used as
required. Supraclavicular and axillary nodes were
treated with an anterior field to a total dose of 50
Gy prescribed at 3 cm to the supraclavicular area and
to the midplane of the axilla.
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Hormonal therapy:

Patients with positive hormonal receptors
receiving only hormonal therapy in the form of either
anti-estrogens or aromatase inhibitors were restricted
to those with luminal A breast cancer type and those
aging 70 years and older (149 cases (17.5%)), while
512 (60.2%) cases received adjuvant hormonal
therapy in the form of either anti-estrogens or
aromatase inhibitors with or without ovarian
suppression after chemotherapy and/or radiotherapy.

Paraffin blocks collection:

Paraffin blocks of the eligible patients were
retrieved from the archives of pathology department,
Faculty of Medicine, Tanta University and private
laboratories. H&E sections were prepared from all
blocks and the tumors were classified and graded
according to the WHO classification of breast and
female genital system tumors®. Staging was
performed according to the International Union
against Cancer TNM classification®.

Pathological factors evaluated were: pathologic
size of primary invasive breast tumor measured
microscopically, tumor grade, tumor histologic type,
presence of epithelial hyperplasia, proliferative
fraction (Ki-67 labeling index), multifocality,
Her2/neu expression of the primary tumors, number of
positive and negative SLNs, and number of positive
NSLNs for each patient, lymphovascular invasion that
was proved by immunostaining for VEGF and ER
status, PR status,, as well as multicentricity and
occurrence of perineural invasion and
microcalcification were also recorded.
Histopathologic Examination of the SLNs and
NSLNs and Estimation of the Size of Metastases:

All the SLNs were completely sectioned and

examined histopathologically &
immunohistochemically for CK to  detect
micrometastasis; for all patients. The original

histologic slides of all positive SLNs were reviewed
and the actual size of the metastases was assessed. The
recorded largest size corresponded to the maximum
diameter in the plane of the section or to the thickness
of the metastatic foci, whichever was larger was
recorded. If multiple but distinct metastases were
identified in the same SLN, the size of the largest was
recorded. According to the size of the SLN
metastases, 4 categories were devised: ITC (according
to the current TNM classification)®”, small
micrometastases (>0.2—1 mm), larger micrometastases
(1-2 mm), and macrometastases (> 2 mm).
Nonsentinel axillary lymph nodes were
accurately isolated. All patients had at least level II
ALND with an average of 15 lymph nodes removed
and the pathological status was known. The total
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number of isolated lymph nodes, the number of
metastatic lymph nodes, and the TNM classification of
the nodal metastases were recorded.

Statistical analysis:

Statistical analysis was conducted using SPSS
Statistical package (version 12.0) for data analysis.
Chi-square/ Fischer exact were tests of proportion
independence. Cox-regression analysis was used to
estimate univariate level and to evaluate independent
prognostic variables affecting axillary lymph node
metastases. P value is significant at 0.05 levels.

Fig (1): Intraoperative identification of sentinel
lymph node (Blue).
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Fig (2): Resected specimen of axillary lymph nodes

including SLN (Blue).
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3. Results
Patient characteristics:

This study included 851 female patients with
clinically node-negative early invasive BC, with their
ages ranging from 26 to 72 years at the time of
diagnosis (mean age 50.4 years), 51.1% of them were
postmenopausal. Their tumors size ranged from 1.5
cm to 4.5 cm. The majority of cases were T2, node
negative and grade II or greater. They showed ER
positivity in 497 cases (58.4%) and HER-2 positivity
in 181 cases (21.3%). Patients' and tumor
characteristics were summarized in table (1).
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Table (1): Patients' and tumor characteristics of the
851 patients with invasive breast carcinomas.

Characteristic No. patients (%)
Age (years)
Mean 50.4 years
Range (26-72)
<35 years 331(38.9%)
> 35 years 520 (61.1%)
Family history
+ve 24 (2.8%)
-ve 827 (97.2)
Tumor Status
T1 392 (46.1%)
T2 459(53.9%)
ER
-ve 354 (41.6%)
+ve 497 (58.4%)
PR
+ve 430 (50.5%)
-ve 421 (49.5%)
Her-2-neu
+ve 181 (21.3%)
-ve 670 (78.7%)
ER/PR +ve
Yes 330 (38.8%)
No 521 (61.2%)
Triple —ve
Yes 190 (22.3%)
No 661 (77.7%)
Menopausal status
Premenopausal 416 (48.9%)
Postmenopausal 435 (51.1%)
Tumor Grade
Gl 330(38.8%)
G2 361(42.4%)
G3 160 (18.8%)
Histology
Invasive ductal 500 (58.8%)
Invasive lobular 111 (13%)
Others 240 (28.2%)
Multicentricity
Positive 221 (26%)
Negative 630 (74%)
Perineural invasion
Positive 301 (35.4%)
Negative 550 (64.6%)
Lymphovascular invasion
Positive 149 (17.5%)
Negative 702 (82.5%)
Epithelial hyperplasia
Positive 400 (47%)
Negative 451 (53%)
Microcalcification
Positive 300 (35.3%)
Negative 551 (64.7%)
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Lymph nodes dissected
(median, range) 15 (10-25)
Involved lymph node
Median, (range) 7 (0-24)
Sentinel nodal status
Positive 366 (43%)
Unifocal 320
Multifocal 46
Negative 485 (57%)
Kig7 (proliferative fraction)
Mean 16
Range 0-80
<16 421 (49.5)
>16 430 (50.5%)

Correlation between sentinel nodal status, and
patient and tumor characteristics

Table (2) summarizes the relation of sentinel
nodal status and the patient and tumor characteristics.

The table shows SLNs positivity in 366 cases
(43%). There was statistical significant correlation
with the proliferative fraction >16% (16%
representing the median value of Ki-67
immunostaining in the current series), with a higher
frequency of Kis; >16% cancers being node positive
(»<0.001). Sentinel axillary lymph node status was
also significantly correlated with multicentric disease
(» = 0.030), HER-2 status (p = <0.001), lympho-
vascular invasion (p = <0.001), tumour histology (p =
<0.001), tumor status (p = <0.001), tumor grade (p =
<0.001), epithelial hyperplasia (p = 0.002), and
perineural invasion (p = 0.003). There was no
statistical significant correlation when looking at the
age of the patients (p =0.082), ER status (p =0.061),
PR status (p =0.512), ER/PR +ve tumors (p =0.081),
menopausal status (p=0.071), triple-negative tumor (p
=0.765), microcalcification (p =0.087) and family
history (p =0.912).

In multivariate analysis, only the occurrence of
peritumoral vascular invasion in the primary breast
carcinoma was independently related to this end point
(p <0.001).

Correlation between size of sentinel lymph node
metastases and incidence of additional metastases
to non-sentinel nodes

Among 366 patients who had evidence of disease
at SLN biopsy, 549 SLNs (mean, 2 SLN per patient;
range, 1-4) were obtained, with 5490 NSLN (mean,
15 lymph nodes per patient; range, 10-22). In the
subgroup of patients who shows SLN positivity, 36
patients (9.8%) had ITC only in the SLNs, while, 92
patients (25.1%) had micrometastases (Figure 3), of
them, 52 and 40 patients had tumor deposits up to 1
mm or larger, respectively, whereas 238 (65%) had
macrometastases, as shown in Table3.

Overall, 166 of 366 patients (45.4%) had
additional metastases to NSLN, with a mean number
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of 4 (range, 1-22) involved lymph nodes. The
prevalence of additional metastases, according to the
size of the SLN metastasis, is reported in Table 3. Of
the 36 patients with ITC only in the SLN, 5 (13.9%)
had further axillary involvement, as well as 22
(23.9%) of the 92 patients with SLN micrometastases
(0.2-2 mm in size) (P = 0.3). However, additional
lymph node metastases were detected in 58.4% (139
of 238) of the patients with macrometastatic disease in
the SLNs, and this correlation was statistically
significant (P < 0.001), (Table 3).

Interestingly, classification of patients with
micrometastasis to the SLN according to the

metastasis size (up to 1 mm vs. >1-2 mm), the
percentages of patients sustaining non-sentinel lymph
node involvement was 19.2% (10 of 52) and 30% (12
of 40), respectively (P = 0.04). Thus, patients with a
positive SLN biopsy could be stratified in 3 groups at
significantly different risk for metastases to non-
sentinel axillary lymph nodes. Patients with ITC only
or SLN micrometastases up to 1 mm had the lowest
risk of additional metastases, compared with those
with micrometastases >1 to 2 mm in size and with
those with SLN macrometastases (P < 0.001),
(Table3).

Table (2): Correlation between sentinel nodal status and patient and tumor characteristics

Sentinel lymph node status
Negative (n=485) Positive (n=366)
N % N % p-value
A <35 176 36.3% 155 42.3%
ge >35 309 63.7% 211 57.7% 0.082
Estrogen receptor status Negative 189 39% 165 45.1%
Positive 296 61% 201 54.9% 0.061
Menopausal status Pre- menopausal 210 43.3% 206 56.3%
Postmenopausal 275 56.7% 160 43.7% 0.071
Tumor Status TI 301 62.1% 91 24.9%
T2 184 37.9% 275 75.1% <0.001*
Grade | 300 61.9% 30 8.2%
Grade 11 180 37.1% 181 49.5%
Tumor Grade Grade 111 5 1% 155 | a3y | 0001
3 0 0
Progesterone receptor Status §2§§§$ ;2(5) ‘5‘;202 13; 4513;’2 0.512
HERL2 Positive 21 43% 160 43.7%
Negative 464 95.7% 206 56.3% <0.001*
Yes 180 37.1 150 41
ER/PR *ve No 305 62.9 216 59 0.081
. Negative 430 88.7 200 54.6%
Multicentricity Positive 55 113 166 454 0. 030*
. ) Negative 291 60 160 437
Epithelial hyperplasia Pofitive 194 40 206 56.3 0.002*
Microcalcification Negative 329 67.8 222 60.7
Positive 156 32.2 144 393 0.087
. . Yes 100 20.6 90 24.6
Triple-negative tumor No 385 794 276 754 0.765
Perineural invasion Negative 344 70.9 206 56.3
Positive 141 29.1 160 4377 0.003*
Lvmbho-vascular invasi Positive 5 1% 144 39.3%
ympho-vascwiar vasion Negative 430 99% 222 60.7% | <0.001*
Invasive ductal 230 47.4% 270 73.8%
3 0 0
. <16% 280 57.7 141 385
Ki76 >16% 205 423 225 61.5 <0.001%
Family history Present 14 2.9% 10 2.7%
Absent 471 97.1% 356 97.3% 0.912

* Significant relation
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Table (3): Distribution of metastases to the sentinel and non-sentinel lymph nodes according to size of SLN

metastases
Sentinel Lymph | Sentinel Lymph Node | No. of cases with positive Sentinel | Number of Additional
Nodes Metastases Metastases Size axillary Lymph Node positive axillary Lymph Node
All Metastases Any size 366 166
ITC <0.2 mm 36 5
<2 mm 92 22
Micrometastases <Imm 52 10
> | mm 40 12
Macrometastases >2 mm 238 139

Correlation between non-sentinel lymph node
metastases and patient and tumor characteristics of
the 366 patients with sentinel axillary lymph node
involvement

In univariate analysis, there was a significant
correlation between NSLNM and the size of SLN
metastases, with a higher frequency in those with
micrometastases >1 to 2 mm in size and with those
with SLN macrometastases (P < 0.001). In addition,
NSLNM was significantly correlated with multicentric
disease (p = 0.011), tumor status (p <0.001), tumor
grade (p <0.001), perineural invasion (p = 0.041),
epithelial hyperplasia (»p = 0.010), lympho-vascular
invasion (p <0.001) (Figure 4), and patients with 2 or

Fig (3: Sentinel lymph node with sinusoidal
micrometastasis, CK stain (Strepavidin Biotin X200).

more involved SLNs (p <0.001).There was no
statistical significant correlation when looking at the
age of the patients (p =0.061), multifocality (p =0.712),
ER status (p =0.642), PR status (p =0.923), ER/PR +ve
tumors (p =0.713), menopausal status (p =0.701),
histologic type (p =0.823), Her2/neu expression (p
=0.631), proliferative fraction (p =0.810), triple-
negative tumors (p =0.912), microcalcification (p
=0.072) and family history (p = 0.512) as shown in
table 4.

In multivariate analysis, only, the size of SLN
metastases, and the occurrence of peritumoral vascular
invasion in the primary breast carcinoma were
independently related to this end point, (all p < 0.001).

il o : A I - i
Fig (4): Mastectomy specimen, IDC  with
lymphovascular emboli, attached to the wall with
marking endothelial cells with VEGF stain

(Streptavidin Biotin X 400).

4. Discussion

Axillary lymph node metastasis (ALNM) is one
of the most important prognostic determinants in breast
carcinoma®?; however, the reasons why tumors vary in
their capability to result in ALNM remain unclear.
Identifying breast carcinoma patients at risk for ALNM
would improve treatment planning **?”. Node negative
patients do not benefit from ALND but may suffer its
attendant complications ®***. This has led to calls for
more conservative management of the axilla in early
breast cancer.

The current investigation emphasizes the most
powerful predictive features of the primary tumor
related to the metastatic involvement of the axillary
SLN in a definite subgroup of patient candidates for
SLNB.

Our results showed that SLNs positivity was
significantly associated with the presence of
proliferative fraction >16%, high tumor grade, HER2
over-expression, large tumor size, multicentric disease,
lympho-vascular invasion, tumour histology, epithelial
hyperplasia, and perineural invasion. There was no
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statistical significant correlation when looking at the
age of the patients, ER status, PR status, ER/PR +ve
tumors, menopausal status, triple-negative tumor,
microcalcification and family history. In multivariate

analysis, only the occurrence of peritumoral vascular
invasion in the primary breast carcinoma was
independently related to this end point.

Table (4): Correlation between non-sentinel lymph node metastases, and patient and tumor characteristics of the 366

patients with sentinel axillary lymph node involvement

Number of patients | Non-sentinel lymph node
with sentinel lymph | metastases p-value
nodes metastases Number %
Age <35 155 80 51.6%
>35 211 86 40.8% 0.061
Estrogen receptor | Negative 165 80 48.5%
status Positive 201 86 42.8% 0.642
Menopausal status Pre- menopausal 206 91 44.2%
Postmenopausal 160 75 46.9% 0.701
Sentinel lymph nodes | <0.2 mm 36 5 13.9%
metastases size 0.2-2 mm 92 22 23.9% <0.001*
>2 mm 238 139 58.4%
Number of positive | 1 189 49 25.9%
sentinel lymph nodes | >2 177 117 66.1% <0.001*
Multifocality Unifocal 320 144 45%
multifocal 46 22 47.8% 0.712
Tumor Status T1 91 20 22%
T2 275 146 53% <0.001*
Grade | 30 5 16.7%
Tumor Grade Grade II 181 70 38.7% <0.001*
Grade III 155 91 58.7%
Progesterone Negative 191 86 45%
receptor Status Positive 175 80 45.7% 0.923
ER/PR +ve Yes 150 66 44
No 216 100 46.3 0.713
Perineural invasion Negative 206 66 32%
Positive 160 100 62.5 0.041*
HER-2 neu Positive 160 81 48.8%
Negative 206 85 41.3% 0.631
Triple-negative Yes 90 40 44.4
tumor No 276 126 45.7 0.912
Epithelial hyperplasia | Positive 206 120 58.3
Negative 160 46 28.8 0.010*
Lympho-vascular Positive 144 95 65.9%
invasion Negative 222 71 31.9% <0.001*
Micro-calcification Positive 144 60 41.7
Negative 222 106 47.7 0.072
Invasive ductal 270 125 46.3%
Tumor histology Invasive lobular 36 16 44.4% 0.823
Others 60 25 41.7%
Multicentricity Positive 166 120 72.3%
Negative 200 46 23% 0.011*
Ki76 <16% 141 66 46.8%
>16% 225 100 44.4% 0.810
Family history Present 10 4 40%
Absent 356 162 45.5% 0.512

Attempts have been made to identify factors that
may predict an increase risk of nodal involvement in
patients with clinically node-negative early invasive
breast carcinomas. This study found a statistical
significant correlation between tumor size and the
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incidence of SLNM, concurring with data from several

other studies®?.

In this study, both univariate and multivariate

analysis
significant

predictor

for SLN

identified lymphovascular invasion as a
involvement.
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Lymphovascular invasion has been proved to be a
significant independent predictor of nodal involvement
in other series, which considered lymphovascular
tumor embolus as the most powerful predictor of
axillary lymph node metastases®’>”. As a result,
pathologists should accurately assess the lymph-vessel
tumor emboli as part of a histological prognostic and
predictive classification.

Studies in breast cancer have shown conflicting
data about the predictive significance of different
histologic types on SLNM, ranging from no predictive
significance®”, to a statistical significant correlation®®®
The findings of the present study point to the
statistically significant difference in the distribution of
SLNM frequency among the different histologic types
compared to infiltrative ductal carcinoma.

Our study, identified tumor grade as a significant
predictor for SLN involvement, confirming the data
obtained in other studies”'?”. Contrary to previous
findings®**?, in which, tumor grade did not retain any
significant association with SLN status.

The predictive role of PR and ER status in
previous studies is controversial, with some studies
pointing to higher risk of axillary lymph node
metastases for tumors negative for either receptor”®”, or
for PR only®***. In contrast, similar to the findings
of this study, Fein et al. *", Chua et al. ", Barth et al.
69 and Gajdos et al. **, could not verify the same
relation and found that ER and PR status did not appear
to be a helpful predictor for SLNM. Therefore, the
relationship between hormonal receptors and lymph
node status warrants further studies.

Our finding of a significant relationship between
multicentricity and SLNM in breast carcinoma patients
has also been observed by Yenidunya er al. *” and
Coombs et al. .

Contradictory results have been reported in the
literature concerning the role of age in breast cancer as
a predictive factor of SLNM. Many investigators
claimed that young patients tend to have more positive
lymph nodes than their older counterparts***®, while
our finding of a lack of a significant relationship
between patient age and SLNM in breast carcinoma
patients has also been observed by other
investigators'>*****) Therefore, young age, by itself,
should not be considered as an indicator for more
aggressive treatments.

Univariate analysis of this study identified
proliferative activity of tumor cells assessed by
immunohistochemical Ki-67 expression as a significant
indicator in breast cancer for SLNM. This finding was
agreed upon by Wrba et al. *® who found that high Ki-
67 index breast cancer showed a significant association
with SLNM. However other study have shown that Ki-
67 did not appear to be a helpful predictor®”.
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Fewer than half of women (166 of 366 patients
{45.4%}) with positive SLNB undergoing completion
ALND for breast cancer had NSLNM. One of our goals
in this study was to identify patients with tumor-free
NSLNs who, with near certainty, may be spared
completion ALND.

The very high negative predictive value of SLN
biopsy in staging patients with clinically node-negative
breast carcinoma allows almost 65% to 70% of patients
to be spared ALND and its associated morbidity
because of a metastasis-free SLN®”. Conversely, in
case of a positive SLNB, the standard of care remains
completion ALND for a more exhaustive staging®'>?.
Further axillary involvement, however, will not be
identified in the majority of these patients, who will not
derive any benefit from ALND. Thus, a predicted small
chance of additional axillary metastasis after a positive
SLNB might justify avoiding ALND also in a selected
cohort of patients with positive SLNB®>%.

Our results showed that of the 366 patients
subjected to ALND because of a positive SLN biopsy,
9.8% (36 of 366), had ITC only in the SLN. Thus, our
population contains a minority of limited SLN disease
burden relative to prior reports, including van Rijk's®”
reported rate of 16% for ITC®”. Of our patients with
positive SLNs, 92 patients (25.1%) presented with
micrometastasis. The reported incidence of SLN micro-
metastases markedly varies from institution to
institution, ranging between 0 and 25%""%1.

Despite the seemingly low sentinel node tumor
burden, the prevalence of additional NSLNM upon
completion ALND in this cohort of our patients with
ITC only was 13.9% (5 of 36 patients), which had no
statistically significant difference from the distribution
of NSLNM frequency in 23.9% (22 of 92) of patients
with SLN micrometastases (0.2-2 mm in size).
However, this figure is significantly lower than the
58.4% (139 of 238 patients) obtained in the cohort of
patients with SLN macrometastasis (>2 mm).

Findings of the reported prevalence of NSLNM in
the cohort of patients with ITC only ranged from 4.7%
to 20%°>*%)  while that in patients with SLN
micrometastases, documented after ALND, was
between 15 and 20%“°*°". The results of these studies
were comparable with our findings.

In our study no significant difference in the risk
for additional NSLNM in patients with either ITC or
micrometastases in the SLN was found. Interestingly,
classification of patients with micrometastasis to the
SLN according to the metastasis size (up to 1 mm vs.
>1-2 mm), the percentages of patients sustaining
NSLNM was 19.2% (10 of 52) and 30% (12 of 40),
respectively (P = 0.04). Thus, patients with a positive
SLNB could be stratified in 3 groups at significantly
different risk for NSLNM. Patients with ITC only or
SLN micrometastases up to 1 mm had the lowest risk
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of additional metastases, compared with those with
micrometastases >1 to 2 mm in size and with those
with SLN macrometastases (P < 0.001), these findings
had also been observed by Turner et al. ®, Rahusen et
al. “P, Weiser et al. ®®, Reynolds ef al. 9 Cserni et al.
79 Viale et al. "V, and Hwang et al. 7.

In addition to the potential predictive value of the
size of SLNM, univariate and multivariate analysis of
our data demonstrated also that the occurrence of
peritumoral vascular invasion in the primary breast
tumor was an independent predictor for NSLNM.
Additionally, many studies had found that peritumoral
vascular invasion is as strong a predictor of NSLNM as
is size of SLNM©®>667),

In our study, the number of positive SLNs
significantly  correlated  with  further axillary
involvement. These findings had also been observed by
Viale et al. ™.

We identified tumor size as one of the tumor
characteristics that significantly optimized stratification
of NSLN status, perfectly in line with Kohrt et al. 7,
findings.

Multifocality, microcalcification, age of the
patients, menopausal status, histologic type, family
history and biologic features (ER and PR status, ER/PR
+ve tumors, Her2/neu expression, triple-negative
tumor, and proliferative fraction) of the primary tumor
has been evaluated by Viale er al.””, as potential
predictive factors of NSLNM, and it was found that
they did not correlate with the prevalence of NSLNM.
This study agrees with the results of our study.

In conclusion, the current data about
histopathologic features of the primary tumor and
SLNs status should be reconsidered in this selected
population of BC patients with relatively small primary
tumors and clinically uninvolved axilla to tailor the
loco-regional treatment with the aim of minimizing as
much as possible diagnostic and therapeutic procedures
and improving the quality of life of the patients without
any adverse effect on their survival rates.

However caution is required as patients with the
most favorable combination of predictive factors still
have a risk for NSLNM and should be offered
completion ALND, as the benefits of no further
axillary dissection must be weighed against the risk of
harboring axillary metastasis that may potentially seed
occult metastatic disease. Thus, evaluation of
additional molecular markers with better definition of
their role in guiding clinical decision-making by
validating accuracy in stratifying risk of NSLNM to
refine in which populations it may be best used, may
further help to stratify patients to a risk-adapted
approach.
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