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Abstract

About 70% of early breast cancer cases axillary lymph nodes are intact and surgical axillary intervention is unnecessary. There is an ongoing

search for non-invasive methods to evaluate the status of axillary lymph nodes in order to prevent Axillary Lymph Node Dissection (ALND) or
Sentinel Lymph Node Biopsy (SLNB). Patients with normal axillary physical exam and ultrasound rarely harbor a large nodal disease burden (pN2).
There are studies suggesting that the Preoperative Axillary Ultrasound (PAUS) can replace SLNB when the axillary surgery is no longer curative and
only biomarkers are important for adjuvant chemotherapy. The purpose of this study was to determine the accuracy and reliability of the ultrasound
examination in detecting more than three metastatic axillary lymph nodes (pN2) and to assess the clinicopathological factors that lead to the true-
negative and false-negative results of the ultrasound study. All patients underwent the PAUS as part of their staging. The nodal status assessed by
PAUS was compared with histological findings. Determining pN2, the accuracy of PAUS was 91.2% and the NPV - 96.5%. False-negative results of
PAUS were 18.7 %. On bivariate analysis, primary Tumor Size (T), the tumor spreading in blood and Lymphatic Vessels (LV), Tumor Grade (G) and
patient age were found to be significantly different between true- and false-negative PAUS. We found that PAUS is sufficiently accurate to detect a
heavy nodal disease burden and in most cases an additional axillary surgery can be avoided. PAUS findings may be less accurate in young age and in
patients with T2, G3 and LV1.

Keywords: Breast Cancer; Axillary Lymph Node; Ultrasound

Abbreviations: PAUS: Preoperative Axillary Ultrasound; ALND: Axillary Lymph Node Dissection; SLNB: Sentinel Lymph Node Biopsy; pN2: >3
Metastatic Lymph Nodes; NPV: Negative Prognostic Value; T: Tumor Size; LV1: Tumor Spreading in blood and Lymphatic Vessels; G: Tumor Grade

Introduction

The condition of Axillary Lymph Nodes (ALN) is the most im-
portant prognostic factor in breast cancer and is relevant to the
choice of breast cancer treatment tactics [1,2]. There is a strong
correlation between the number of damaged axillary lymph nodes
and the risk of breast cancer regeneration [3]. Since 1994, Sentinel
Lymph Node Biopsy (SLNB) has become a gold standard for assess-
ing the status of the axillary lymph nodes. The sentinel lymph node
is hypothetically the lymph node or group of lymph nodes that the
primary cancer cells reach first. If the sentinel lymph node is intact,
the probability that the tumor will not spread is high. According to
several studies, when metastases are detected and the secondary
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Axillary Lymph Nodes Dissection (ALND) is performed, in 40-70%
of cases, additionally removed lymph nodes were healthy [4]. When
isolated tumor cells or micrometastases are found after SLNB, the
removal of other lymph nodes in the axilla is not recommended [5].
A randomized ACOSOG Z0011 study was presented at the annual
conference of the American Society of Oncology (ASCO) in 2010,
which found that survival and the risk of recurrence was very sim-
ilar in patients with T1 or T2 tumors and during SLNB 1 or 2 dam-
aged lymph nodes who had ALND and those who did not [5].

About 70% of the early breast cancer cases have intact axil-
lary lymph nodes and surgical axillary intervention is unneces-
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sary [6]. Although SLNB complications are rare and less damaged
than ALND, this is a risky procedure. Several prospective studies
(ACOSOG Z0010, NSABP B-32, ALMANAC) identified the incidence
and frequency of SLNB complications: allergic reactions (0.1-1.0%),
wound infection (1.0-10%), seroma (7.1 %), paresthesia (8.6-11%)
and hematoma (1.4%) [7]. Accordingly, there is an ongoing search
for non-invasive methods to evaluate the status of axillary lymph
nodes in order to prevent ALND or SLNB [6]. In the guidelines of the
European Union, Preoperative Axillary Ultrasound (PAUS) is a rou-
tine examination for all breast cancer patients with palpable or im-
palpable axillary lymph nodes [4]. It is possible to assess whether
the lymph node is damaged by ultrasound (PAUS-positive) accord-
ing to the morphological features of the axillary lymph node [7].
In different studies, the sensitivity and accuracy of the ultrasound
examination varied between 23% to 87% and 67.9% to 90.2%
[2,5,6-18]. One of the weaknesses in the ultrasound examination
is the false-negative results (~21%) [15], but in the determination
of metastases in three or more axillary lymph nodes, false negative
tests are found to account for about 4% [2].

Symptoms of the disease are less favorable and the prognosis
is poorer in patients who are PAUS- positive [4] versus patients
who are PAUS negative and metastases were found rarely in more
than three axillary lymph nodes [2]. There are studies suggesting
that an ultrasound examination can replace SLNB when the axillary
surgery is no longer curative and only biomarkers are important

for adjuvant chemotherapy [7]. The purpose of this study was to
determine the accuracy and reliability of the ultrasound examina-
tion in detecting more than three metastatic axillary lymph nodes
(pN2) and to assess the clinicopathological factors that lead to the
true-negative and false-negative results of the ultrasound study.

Materials and Methods

The present study is a retrospective analysis of the medical doc-
umentation of all newly diagnosed breast cancer patients between
1January 2011 and 31 December 2012 in the Hospital of Lithuanian
University of Health Sciences Kauno klinikos. The study included
women (n=667) who underwent a preoperative axillary ultrasound
examination. When normal-appearing or suspicious axillary lymph
nodes were found during the ultrasound study, SLNB was per-
formed. If there were definitely pathological axillary lymph nodes
by ultrasound examination, an immediate ALND was performed or
treatment started with neoadjuvant chemotherapy (these wom-
en were not included in the study). The criteria for assessing the
lymph nodes are shown in Table 1. The cases of breast cancer found
on both breasts were analyzed as two separate cases. Rejection cri-
teria: Neoadjuvant chemotherapy, recurrent breast cancer, non-in-
vasive breast cancer, unexplored or poorly documented PAUS study.
PAUS study data were compared to the results of postoperative
histological examination. The study design is shown in Figure 1).
PAUS was performed using an Acuson S2000 ultrasound unit with a
14MHz linear Siemens transducer.
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Figure 1: Study design - axillary assessment protocol.
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Table 1: PAUS lymph node evaluation criteria.

Lymph Node Status Sign Normal-App;:irvl:)g {EaUSgites Suspitious (PAUS-Positive) Susp. Pathological (PAUS-Positive)
Shape Oval Oval/rounded Rounded
Cortex <=3Smm Diffusion/local thickening >3 mm Does not differentiate
Gate Unchanged, crearly visible Dislocated Does not differentiate
Vascularity Central Mixed/peripheral Intense in all lymph node

The sentinel lymph nodes were marked by injection periareo-
larly of 0.2ml - 50MBq of 99mTC- labeled nanocole one day before
surgery. The location of the sentinel lymph node was detected using
the 2010 Philips BrightView Gamma Camera and detected during
the operation with the Crystal Probe-automatic-handheld gamma
detector. Surgically removed radioactive lymph nodes were sent for
pathological examination (hematoxylin and eosin staining and im-
munohistochemistry). PAUS data were compared with histological
examination results. The following histopathological data were an-
alyzed: Tumor Size (T), Tumor Grade (G), Lymphovascular Invasion
(LV), the presence of Estrogen (ER) or Progesterone (PR) receptors,
Human Epidermal Growth Factor (HER2) status and Lymph Nodes
(pN) status.

Statistical Analyses

Statistical analysis was performed using IBM SPSS Statistics 24
package. Descriptive statistics methods were used to systemize the
research data. The accuracy, sensitivity, specificity, Positive Predic-
tive Value (PPV) and Negative Predictive Value (NPV) of the ultra-
sound examination were evaluated and the estimates of these char-
acteristics were given along with their 95% confidence intervals.
The Chi-square test was used to compare effects of clinicopatholog-
ical factors and the correlation of outcomes from PAUS and SLNB
pathology. The results were considered statistically significant if
p<0.05.

Results

The study analyzed 667 females aged from 27 to 88 years old,
with an average age of 60.07 (SD=12.451). By age, patients were
divided into three groups: young (<40 years, n=30 (4.5%)), middle
age (40-69 years, n=476 (71.4%)) and elderly (270 years, n=161
(24.1%)). Patient demographic and tumor clinopathological data
are presented in Table 2. Small tumors were found more frequently
(T1 - 52.2%). The majority of tumors were moderately- differenti-
ated (G2), in 63.7% of cases. Tumor spreading in blood vessels and
lymphatic vessels was found in 36.2% and 49.6% of cases. More
frequently, ER (+) (43.3%), PR (-) (44.7%) and HER2 (-) (57.0%)
tumors were detected (Table 2). By PAUS, pathological lymph nodes
were found in 86 cases and lymphodectomy was performed; for all
remaining cases (N=581), SLNB was performed. Metastatic lymph
nodes (node-positive) were diagnosed in 230 cases (34.5%) (pN1 -
28.4%, pN2 - 6.1%), and the axillary lymph nodes were undamaged
(node-negative) (pNO) in 437 cases (65.5%). After SLB, metastases
were detected in three sentinel lymph nodes in 68 cases (11.7%)
and secondary ALND was performed. Of all of the additional re-
moved lymph nodes, metastases were found in one or two lymph
nodes (pN2) in 24 (35.3%) cases, while the additional removed
nodes were undamaged in the remaining 44 cases (64.7%). There-
fore, of the 581 SLB, heavy nodal disease burden (pN2) was only
found in 24 cases (4.1%) (Figure 1).

Table 2: PAUS true-false-negative and true-false-positive results according to patient and tumor characteristics.

Number of Patients (N=667)
Characteristic P-Value
Total True- Negative False- Negative True- Positive False- Positive
30 11 13 5 1
<40
(4.5%) (2.7%) (10.4%) (4.8%) (3.7%)
476 302 86 73 15
Age 40-69 0.006
(71.4%) (73.7%) (68.8%) (69.5%) (55.6%)
161 97 26 27 11
>=70
(24.1%) (23.7%) (20.8%) (25.7%) (40.7%)

PAUS-negative axillary lymph nodes were found in 535 cases,
of which heavy nodal disease burden (pN2) was detected in only
15 cases (2.8%). PAUS-positive axillary lymph nodes were evalu-
ated in 132 cases: 86 as pathological (3 cases were node-negative,
83 cases were node-positive), and 46 as suspicious (24 cases were
node-negative, 22 cases were node-positive) (Figure 2). In gen-
eral, PAUS was not very sensitive (45.7%) but was very specific
(93.8%), sufficiently accurate (77.2%) and had rather high posi-

tive and negative predictive values (79.5% and 76.6%). According
to age groups, metastases were most commonly found in young
women (60%), but the accuracy of PAUS was the lowest (53.3%);
in middle and older women, metastases in the axillary lymph nodes
were found less frequently (33.4% and 32.9%) and the PAUS was
quite accurate (78.8% and 77.0%). Determining more than three
metastatic lymph nodes (pN2), the accuracy of PAUS was 91.2%
(95% confidence interval [CI]=88.7-93.8), sensitivity was 63.4%
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were detected in 125 cases (18.7%) in the histological examination
(false-negative results).

(95% CI=48.7- 78.2) and NPV was 96.5% (95% CI=94.7-98.2) (Ta-
ble 3). Of the 535 patients who were PAUS-negative, metastases

- ™
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Figure 2: PAUS and pathological results scheme.
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Table 3: PAUS statistical results according to lymph node status and patient’s age.

PAUS Statistical Results According to Lymph Node Status and Patient’s Age

348 265 47 25 11
T1
(52.2%) (70.5%) (42.7%) (30.1%) (45.8%) 0.001
<0.
245 111 63 58 13
Tumor size T2
(36.7%) (29.5%) (57.3%) (69.9%) (54.2%)
74
Unknown
(11.1%)
88 64 9 11 4
G1
(13.2%) (72.7%) (10.2%) (8.8%) (4.5%)
425 267 80 64 14
Tumor grade G2 0.034
(63.7%) (62.8%) (18.8%) (15.1%) (3.3%)
154 79 36 30 9
G3
(23.1%) (51.3%) (23.4%) (19.5%) (5.8%)
Positive 289 (43.3%) 184 (65.7%) 50 (64.1%) 42 (51.2%) 13 (65.0%) 012
ER status Negative 171 (25.6%) 96 (34.3%) 28 (35.9%) 40 (48.8%) 7 (35.0%) .
Unknown 207 (31.0%)
Positive 162 (24.3%) 105 (37.6%) 32 (40.5%) 17 (20.7%) 8 (40.0%) 0,024
PR status Negative 298 (44.7%) 174 (62.4%) 47 (59.5%) 65 (79.3%) 12 (60.0%) '
Unknown 207 (31.0%)
Positive 79 (11.8%) 43(15.5%) 15 (18.8%) 20 (24.4%) 1 (5.0%) 0125
HER2 status | Negative 380 (57.0%) 234 (84.5%) 65 (81.3%) 62 (75.6%) 19 (95.0%) .
Unknown 208 (31.2%)
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Positive 241 (36.2%) 89 (23.5%) 65 (54.6%) 75 (77.3%) 12 (48.0%)
Vascular . <0.001
spread Negative 379 (56.8%) 290 (76.5%) 54 (45.4%) 22 (22.7%) 13 (52.0%)
Unknown 47 (7%)
Positive 331 (49.6%) 112 (29.6%) 116 (98.3%) 95 (97.9%) 8(32.0%)
- <0.001
Lymphat 288 267 2 2 17
ic .
Negative
0, 0, 0, 0, 0,
spread (43.2%) (70.4%) (1.7%) (2.1%) (68.0%)
48
Unknown
(7.2%)
437
pNO 410 27
(65.5%)
I\ioiial 189 <0.001
status pN1 110 79
(28.4%)
pN2 41 (6.1%) 15 26
27
Total 667 (100%) 410 (61.5%) 125 (18.7%) 105 (15.7%)
(4.1)

In younger patients, false-negative PAUS results (10.4%) were
more frequently found than true-negative (2.7%) (p=0.006). In cas-
es when the tumor size was larger (T2), false-negative (57.3%) and
true-positive (69.9%) results of the study were more often detected
(p<0.0001), in contrast to cases when the Tumor Size was smaller
(T1), when true-negative (70.5%) results were more often detect-
ed. Statistically significantly more frequent false-negative results of
ultrasound examination were obtained in cases with poorly-differ-
entiated tumors (G3), in 23.4% of cases (p=0.034). In cases with
tumor spreading in blood vessels and lymphatic vessels, false-neg-
ative and true-positive PAUS results were higher (V1 54.6% and
77.3%, L1 98.3% and 97.9%), otherwise true-negative PAUS results
were lower (V1 - 23.5%, L1 - 29.6%) (p<0.0001). Expression of the
estrogen (ER), progestin (PR) and human epidermal growth factor
(HERZ2)) was not statistically significant for PAUS results (Table 2).
After surgery in PAUS-positive cases, heavy nodal disease burden
(pN2), larger tumor (T2) (p<0.0001), and poorly-differentiated
tumors (G3) (p=0.034) were more frequently found and tumor
spreading in the blood and Lymphatic Vessels (LV1) was more often
detected (p<0.0001) (Table 2).

Discussion

According to the literature, metastatic lymph nodes are detect-
ed in about 30-40% cases of newly diagnosed breast cancer [18].
In order to evaluate the status of axillary lymph nodes, all patients
undergo surgical intervention (SLNB or ALND) to this day. Although
SLNB is less risky than ALND, about 60-70% cases of newly diag-
nosed breast cancer are node-negative and axillary surgical inter-
vention is unnecessary. In our study, metastatic lymph nodes were
detected in 230 patients (34.5%), but in all 667 cases, either SLNB
or primary ALND, or SLNB and secondary ALND were performed;
however, for 437 patients (65.5%), axillary surgical interventions

were unnecessary. In the guidelines of the European Union, PAUS
is a routine examination for all breast cancer patients with pal-
pable or impalpable axillary lymph nodes [4]. Recently, if there is
definitely pathological axillary lymph nodes by ultrasound exam-
ination, neoadjuvant chemotherapy has been initiated. During the
study period, our clinic had two possible solutions: either primary
ALND or neoadjuvant chemotherapy; therefore, in 86 cases, prima-
ry ALND was performed. Patients with normal-appearing or suspi-
cious lymph nodes on PAUS (n=581) underwent SLNB.

According to the ACOSOG Z0011 study [5], after SLNB in 68 cas-
es (11.7%) metastases were found in three sentinel lymph nodes
and the secondary ALND was performed; however, metastases were
found in one or two lymph nodes (pN2) in only 24 (35.3%) cases,
while the additional removed nodes were undamaged in the re-
maining 44 cases (64.7%). Other studies [19-22] also found that in
about 40-70% cases of all additional removed lymph nodes metas-
tases were not detected. The question of what is widespread lymph
node damage is still asked? According to the ACOSOG Z0011 study,
extensive lymph node damage occurs when metastases are found
in three or more lymph nodes. However, according to international
recommendations, extensive lymph node damage, which requires
the additional treatment of the axilla, is when metastases are found
in four or more lymph nodes (pN2 according to TNM classification)
[23]. One of the goals of our study was to evaluate the reliability
of PAUS in detecting metastatic disease in more than three axillary
lymph nodes (pN2). For detecting pN2, the accuracy of PAUS was
91.2% and NPV 96.5%, with pN1 being 78.1% and 78.8%, respec-
tively. In the study by Schipper et al., heavy nodal disease burden
(pN2- pN3) was found in 4.4% of the 577 PAUS-negative cases, and
NPV was 95.5% [18].
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In the study by Abe and others (N=37), for the determination of
pN2 or pN3, false-negative results of PAUS were found in 3% cases,
and NPV was 96.7% [8]. Based on these results, it can be argued
that the PAUS study is sufficiently precise in detecting a heavy nod-
al disease burden (pN2) and additional axillary surgery could be
avoided in most cases. Perhaps in these cases, a PAUS study could
replace the SLNB and these patients could avoid an axillary surgery,
meaning that the surgery time would be shorter, and treatment
costs and postoperative complications would be reduced. A large

Table 4: PAUS statistical results of several studies.

number of studies were performed to evaluate the diagnostic pa-
rameters of the PAUS: accuracy 67.9% to 90.2%, sensitivity 23% to
87%, specificity 76.9% to 100%, and NPV 60% to 89.2% (Table 4).
In the study by Dihge et al., the sensitivity of PAUS was only 23%
[5], while the study by Tillman et al. reported a sensitivity of 87%
[10]. In our study, the PAUS study in all patients was not very sen-
sitive (45.7%), but was very specific (93.8%), sufficiently accurate
(77.2%) and had relatively high positive and negative predictive
values (79.5% and 76.6%) (Table 3).

Prevalence (%) | accuracy (%) Sen(sol/t l)v'ty Spe(col/ﬂ)s 17
Preoperative PAUS 95% CI q 4 PPV (%) 95% CI NPV (%) 95% CI
0,
SEIG ] 95% CI 95% CI
35.5 77.2 45.7 93.8 79.5 76.6
Total
(30.9-38.1) (74.0-80.4) (39.2-52.1) (91.6-96.1) (72.7-86.4) (73.0-80.2)
30.2 78.1 418 93.8 74.5 78.8
pN1
(26.6-33.8) (74.9-81.4) (34.8-8.8) (91.6-96.1) (66.2-82.8) (75.3-82.4)
8.6 91.2 63.4 93.8 49.1 96.5
pN2
(6.1-11.1) (88.7-93.8) (48.7-78.2) (91.6-96.1) (35.6-62.5) (94.7-98.2)
<40 years 60.0 53.3 27.8 91.7 83.3 458
(N=30) (42.5-77.5) (35.5-71.2) (7.1-48.5) (76.0-107.3) (53.5-113.2) (25.9-65.8)
40-69 years 33.4 78.8 45.9 95.3 83.0 77.8
(N=476) (29.2-37.6) (75.1-82.5) (38.2-53.7) (92.9-97.6) (75.1-90.8) (73.7-82.0)
>=70 years 32.9 77.0 50.9 89.8 71.1 78.9
(N=161) (25.7-40.2) (70.5-83.5) (37.5-64.4) (84.1-95.5) (56.6-85.5) (71.6-86.1)

(PAUS: preoperative axillary lymph node; PPV: positive prognostic value; NPV: negative prognostic value)

Most often, metastases were found in young women (60%),
but the accuracy of PAUS was the lowest (53.3%), while metastases
were found less often in the axillary lymph nodes in middle-aged
and older women (33.4% and 32.9%), and the PAUS study was
quite accurate (78.8% and 77.0%). These results suggest that the
PAUS study can be more reliable for middle-aged and elderly wom-
en, but should be considered more cautiously when it is performed
in young women (Table 3). Few studies have been conducted to an-
alyze the causes of false-negative results of an ultrasound examina-
tion. Jalin’s study suggests that the negative results of PAUS study

Table 5.

should be evaluated with caution when the tumor is larger (= T2),
poorly differentiated (G3), or when tumor spreading in blood ves-
sels and lymphatic vessels is detected, as that increases the prob-
ability of false-negative results [3]. Nwaugu’s study also suggests
that the probability of false-negative outcomes increases when the
tumor is larger and the tumor spreading in blood vessels and lymph
nodes is diagnosed, but the tumor differentiation degree is not sta-
tistically significant [15]. In our study, false-negative PAUS results
were found in 18.7% of cases (Table 5).

Examination Accuracy (%) | Sensitivity (%) | Specifisity (%) PPV (%) NPV (%)
H Abe et al. US (Total) 72.1 56.3 80.8 61.9 77
2
[8] US (N1) 70.7 44.6 80.8 47.3 79.1
TP] Farrell et Us - 64 76.9 63.8 77.1
3
al. [9] US+FNA - 86.2 100 100 71.9
RH Tillman us - 87 98 - -
4
US+CNB - 90 100 - -
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B Lee et al.
6 us 67.9 53.7 85.1 81 60
[11]
, L Dihge etal. Us 68.3 23 95 73 68
[5] US+FNA 80 73 100 100 57
US (Total) 90.2 47.1 100 100 89.2
10 TJA Nijnatten et al. [12] US (N1) 91.1 40.7 100 100 90.6
US (N2) 98.5 68.8 100 100 98.4
[ Barco etal. Us - 47.5 93.6 82.5 73.8
11
[6] US+FNA - 80 100 100 -
Ch Berckelaer et
13 US+FNA 92 75 100 - -
al. [13]
] Cools Lartigue us - 55 88 - -
15
[14] US+FNA 70 69 100 100 54
IY Nwaogu et
16 us 79 - - -
al. [15]
RS Jackson et US (Total) - 45 85 51 82
18
al. [2] US (>=3 mts) - 71 83 31 86
Y Feng et al. us 76.7 58.6 89.4 79.6 75.3
20
[16] US+FNA 80.3 52.4 100 100 74.8
22 D Black [17] US+FNA - 86.4 100 - 67
RJ Schipper et
23 us 78.7 47.6 95.7 86.9 77
al. [12]
NS Tucker us 85.5 54.3 100 100 82.5
24
US+FNA 82.2 441 100 100 79.4
US (Total) 77.2 45.7 93.8 79.5 76.6
25 D. Artmoniene US (N1) 78.1 41.8 93.8 74.5 78.8
US (N2) 91.2 63.4 93.8 49.1 96.5

(US: Ultrasound; CNB: Core Needle Biopsy; FNA: Fine Needle Aspiration; PPV: Positive Predictive Value; NPV: Negative Predictive

Value)

In the young age group, the false-negative results of the PAUS
study were statistically significantly more frequent (10.4%) than
the true-negative (2.7%) (p=0.006), and there were no statistically
significant differences in other age groups. In our study, in the case
of a larger tumor (T2), false-negative (57.3%) and true-positive
(69.9%) PAUS results were statistically significantly more frequent
(p<0.0001); in the case of smaller tumors (T1), true- negative study
results were more often received (70.5%). Also, false-negative re-
sults of the PAUS study were found statistically significantly more
frequently (p=0.034) in poorly-differentiated tumors (G3) (23.4%)
than in well-differentiated tumors (G1) (10.2%). In the presence of
tumor spreading in blood vessels and lymphatic vessels, false-neg-

ative and true-positive PAUS study results were statistically sig-
nificantly (p<0.0001) more frequent (V1 - 54.6% and 77.3%, L1
- 98.3% and 97.9%) than true-negative results (V1 - 23.5%, L1 -
29.6%). ER, PR and HER2 expression were not statistically signifi-
cant for PAUS study results.

In assessing these results, it can be argued that in the mid-
dle-aged and elderly patients, when the tumor is small (T1),
well-differentiated (G1) and tumor spreading in Blood Vessels (V0)
and Lymphatic Vessels (L0O) is not detected, we could rely on PAUS
study results and avoid SLNB. On the contrary, in the younger age
group with a larger (T2), poorly-differentiated (G3) tumor, and the
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detection of tumor spreading in Blood Vessels (V1) and Lymphatic
Vessels (L1), the probability of false-negative results is increased;
therefore, in these cases, the results of the PAUS study should be
evaluated more cautiously. Several studies identified that a heavy
nodal disease burden (pN2) and worse prognostic factors of dis-
ease (T2, G3, VL1) were detected more frequently in the PAUS-pos-
itive group [1,3-5,7,22,24]. Also in our study, in the PAUS-positive
group after surgery, a heavy nodal disease burden (pN2) and worse
prognostic factors of disease (T2 (p<0.0001), G3 (p=0.034), LV1
(p<0.0001)) were detected more frequently. These results indi-
cate that when pathological or suspicious axillary lymph nodes are
found by PAUS, there is a higher possibility that the tumor will be
more aggressive and more widespread, so these patients require
more aggressive treatment of the axillary lymph nodes (operational
or radiotherapy).

Conclusion

An ultrasound examination is sufficiently accurate to detect a
heavy nodal disease burden (pN2) and an additional axillary sur-
gery can be avoided in most cases. Ultrasound examination is more
accurate and more sensitive to middle-aged and older women and
the sensitivity of the young women’s ultrasound examination is
rather low. In the middle-aged and elderly patients, when the tu-
mor is small (T1), well-differentiated (G1) and the tumor spreading
in blood vessels (V0) and lymphatic vessels (L0) is not detected, we
can rely on PAUS study results and avoid SLNB. On the contrary, in
the younger age group with larger (T2), poorly-differentiated (G3)
tumors, and with the detection of tumor spreading in blood vessels
(V1) and lymphatic vessels (L1), the probability of false-negative
results is increased. Therefore, in these cases, the results of the
PAUS study should be evaluated more cautiously. In PAUS-positive
patients there is a greater possibility that the tumor will be more
aggressive and more widespread, so these patients require more
aggressive treatment of the axillary lymph nodes (operational or
radiotherapy).
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