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Background: Axillary ultrasonography is a non-invasive and sensitive method used in the
evaluation of breast cancer. We sought to evaluate the value of axillary ultrasonography in

the nodal staging of breast cancer patients with axillary lymph node metastases.

Methods: From a retrospective database, we reviewed the electronic medical records of

breast cancer patients with axillary lymph node metastases who underwent curative surgery

between 2003 and 2020. We collected the relevant clinicopathological data and ultrasono-

graphic images. We performed a binary logistic regression analysis to evaluate the factors as-

sociated with a high nodal stage.

Results: A total of 563 patients were included. Total mastectomy, larger tumor size, abnor-

mal axillary ultrasonography, high histologic grade, lymphatic invasion, hormonal receptor

negativity, and HER2 receptor positivity were associated with a pN2 or higher nodal stage.

A receiver-operator curve analysis revealed that two or more abnormal lymph nodes seen on

axillary ultrasonography identified a high nodal stage with a sensitivity of 62.2% and a spe-

cificity of 85.3%. Multivariate analysis revealed that patient age less than 50, lymphatic in-
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staging of breast cancer.

vasion, two or more abnormal lymph nodes, and hilar effacement were independent pre-
dictive factors for the high nodal stage.

Conclusion: In patients with two or more abnormal lymph nodes on axillary ultra-
sonography, upfront axillary lymph node dissection or neoadjuvant chemotherapy is

preferred. Our findings highlight the importance of axillary ultrasonography in the nodal
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Fig. 1. A flow diagram of patient selection process.

Fg. 2 Ultrasonographic findings of
axillary lymph nodes. (A) A normal
lymph node presents with uniform
cortical thickness. (B) An indeterminate
lymph node presents with diffuse
cortical thickening or partial hilar effa-
cement. (C) Abnormal lymph nodes
present with irregular cortical thicken-
ing, (D) complete hilar effacement, or
(E) internal microcalcifications.
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Table 1. Baseline Clinicopathologic Characteristics of the Patients

= 28] 233 R SA A AHE APt B4 Balkol= ) 5
— - — p pN2+
== AR TiSE 7ssiginh YAEE Hido] =7 (n = 407) (n = 156) Pvalue
T 2T ARIE FRH R RAfote] MY B Tl g 7 Age (years), mean = SD 53.13 = 10.8852.24 = 11.64 0.412
=5}5)c}, o] 2 el WmPo] el Y Ee] F0] o], Operation type <0.001
. s - . BCS 282 (69.3%) 75 (48.1%)
o= 1z 2ol mAl o]l &=
=, Py 5ol —.—(hﬂar effacement), IZ 2] F7(cortical ™ 125 30.7%) 81 (51.9%)
thickness) 5= 7| &5ttt Tumor size (cm), mean =£SD 2.29 = 1.18 2.68 = 1.25 0.001
Clinical T stage 0.007
22 27 T1 200 (49.1%) 55 (35.3%)
3.a7E = T2 201 (49.4%) 100 (64.1%)
Gu9t FAFEL f3} ojALe] 2] wlet Y BES B ) ¢T3 6(1.5%)  1(0.6%)
_ = - Abnormal lymph nodes on ultrasonography <0.001
AAAESS A3 vt} 4~& A 2 xF] Aol ﬁgﬂzg—.]_%x =Yl ps
U= ﬂEE ] (s} \:MD}_- Ta Al a=—E ] ]’ ]‘é_oﬂ —] 0 238 (58.5%) 30 (19.29%)
= AR Ay &S ATt AAJH o= ol gy 1 109 (26.8%) 29 (18.6%)
o] 27991 SAHENAE T4 W LS AlWsIeck 14 2 33610 29 (18.6%0)
- ) 3 10 2.5%) 29 (18.6%)
ITH YAEA TAMS TYAet A Uk FAlo) A& >4 17 (4.29%) 39 (25.0%)
o 4% 5 5AMUAAAANE Solo] 9l Hol ojRg gkl sk Histology 0.901
~ IDC 385 (94.6%) 149 (95.5%)
oJor @A #o]7} okl AL o) olelH. g
o, fid Hol7t ARl Aol Al 1, 200 thet b ILC 12 (2.99%) 4 2.6%)
Id H&E Yot Others 10 (2.5%) 3 (1.9%)
= = T Histologic grade 0.004
Ha] 22K A ofj= Z0Fo] 37| ZZ5HA ofd, YLA oo BIC gt
°F4*“_ 19h=2 °“_] ] o K, Had Al 1-2 282 (69.3%) 89 (57.1%)
N, 228 54, B0 AW 52 7|5k olAERA 4= 3 117 (28.7%) 66 (42.3%)
87, BRALENE -84, HER2 5-840] dfet eiz2jsist o Data ot bl B0% 1(06%)
_ Lymphovascular invasion <0.001
A A 45l
M A 7]Eski Absent 232 (57.0%) 31 (19.9%)
Present 169 (41.5%) 123 (78.8%)
4. %7:“ = ,_1:]' Data not available 6 (1.5%) 2 (1.3%)
) . ) Hormonal receptor 0.011
A& Wi B R HAL] A 71&stoict A9 Negative 87 (21.4%) 50 (32.1%)
Z=71o] H| o= Student's t-testS ARSI W23 B Positive 320 (78.6%) 106 (67.9%)
gl ] P 8 1 27bo] W] o] Fho] AlLEA HER2 status <0.001
o RIE R 7|&strt. My W47t vl 7oAl FEA] Negative 303 (74.4%) 86 (55.1%)
2 AM8519T} EYmaol Y n A Aolo] HEE Wrlelr] 9Jsto] Positive 104 (25.6%) 70 (44.9%)

e
flo

SD, standard deviation; BCS, breast conserving surgery; TM, total
mastectomy; IDC, invasive ductal carcinoma; ILC, invasive lobular
carcinoma; HER2, human epidermal growth factor receptor 2.
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Table 2. Ultrasonographic Features of the Patients with Abnormal Axillary Lymph Nodes

pN1 (n = 169) pN2+ (n = 126) P value
Abnormal lymph nodes (n), mean = SD 1.72 + 1.31 3.01 +1.89 <0.001
Hilar effacement 0.001
Absent 88 (52.1%) 40 (31.7%)
Present 81 (47.9%) 86 (68.3%)
Short diameter (cm), mean + SD 0.89 = 0.48 0.92 +0.48 0.494
Long diameter (cm), mean = SD 1.45 = 0.66 1.55 £0.70 0.217
Cortical thickness (cm), mean + SD 0.74 = 0.49 0.75 = 0.50 0.899

SD, Standard deviation.

1.0

Sensitivity

0 0.2 0.4 0.6 0.8 1.0
1 - specificity

Fig. 3. A receiver-operator curve analysis showing the relationship
between the number of abnormal lymph nodes on ultrasonography
and pN2 stage.
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Table 3. Factors Associated with High Nodal Staging

Univariate analysis

Multivariate analysis

OR 95% CI

P value OR 95% CI

P value

Age (years)

=50 [reference]

<50 1.467
Clinical T stage

1.011-2.127

cT1 [reference]

cT2 1.809

cT3 0.606
Operation type

BCS [reference]

™ 2.436
Histology

IDC [reference]

ILC 0.861

Others 0.775

Hormonal receptor

1.234-2.653
0.071-5.141

1.669-3.556

0.273-2.713
0.210-2.856

Negative [reference]

Positive 0.576 0.382-0.870
HER?2 receptor
Negative [reference]
Positive 2.371 1.612-3.489
Histologic grade
1-2 [reference]
3 1.787 1.217-2.625
Lymphovascular invasion
Absent [reference]
Present 5.447 3.505-8.465
Abnormal lymph nodes
1 [reference]
>) 3.709

Hilar effacement

1.717-8.014

Absent [reference]

Present 2.336 1.443-3.780

0.043 2.396 1.342-4.277 0.003

0.002
0.646

<0.001

0.799
0.775

0.009

<0.001

0.003

<0.001 5.116 2.717-9.634 <0.001

0.001 5.998 3.325-10.818 <0.001

0.001 2.206 1.226-3.967 0.008

OR, odds ratio; CI, confidence interval; BCS, breast conserving surgery; TM, total mastectomy; IDC, invasive ductal carcinoma; ILC, invasive

lobular carcinoma.
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