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[ Abstract ] Objective: To investigate the predictive value of multimodal ultrasound features combined with serum
carcinoembryonic antigen (CEA) and cytokeratin (CK)19 levels for axillary lymph node metastasis in breast cancer. Methods:
A retrospective analysis was conducted on breast cancer patients in The First Hospital of Qinhuangdao from February 2023 to
August 2024, assessing their multimodal ultrasound features and serum CEA and CK19 levels at initial diagnosis. According to the
pathological results of axillary lymph nodes, patients were categorized into a metastasis-negative group and a metastasis-positive
group. Comparative analyses were performed between the two groups regarding the maximum diameter of the primary breast lesion,
margin characteristics, presence of microcalcifications, orientation (parallel or non-parallel based on the length-to-width ratio), Adler

classification of blood flow imaging, and shear wave elastography parameters (£, and E,;, values). Additionally, serum CEA and
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CK19 levels were evaluated. The predictive value of combining multimodal ultrasound features with serum CEA and CK19 levels for
axillary lymph node metastasis was explored. Results: This study included a total of 136 breast cancer patients, including 63 cases
in the axillary lymph node metastasis-negative group and 73 cases in the metastasis-positive group. Univariate analysis and logistic
regression identified the presence of microcalcifications in the primary breast lesion, Adler grade Il -1l blood flow, elevated E,,,,
values, and increased serum CEA levels as independent predictors of axillary lymph node metastasis in breast cancer. A predictive
model was constructed based on these four factors, achieving an area under the curve (AUC) of 0.910 (95% CI 0.862—-0.957).
Conclusion: The presence of microcalcifications in the primary breast lesion, Adler grade II-1 blood flow, elevated E,,,, values,
and increased serum CEA levels indicate a higher likelihood of axillary lymph node metastasis in breast cancer. A logistic regression

model constructed with these four predictive factors demonstrates potential for predicting axillary lymph node metastasis in breast

cancer.
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Fig.2 Ultrasound images of patients with left axillary lymph node metastasis
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Tab.1 Univariate analysis of axillary lymph node metastasis in breast cancer

n (%)

AP AFIE B4l (n=63) FEPELL (n=73) 1E Pfi
SN 0.19 0.702

<2cm 47 (74.6) 52 (71.2)

>2cm 16 (25.4) 21 (28.8)
UL S 222 0.162

B 19 (30.2) 14 (19.2)

AHE 44 (69.8) 59 (80.8)
ik 5.53 0.025

J 36 (57.1) 27 (37.0)

A 27 (42.9) 46 (63.0)
AT 1.19 0.301

= 30 (47.6) 28 (38.4)

i 33 (52.4) 45 (61.6)
AdlerfiL 7 73-2% 6.23 0.016

o~ 1% 35 (55.6) 25 (34.2)

T~T0%% 28 (44.4) 48 (65.8)

F2 IFRERERBEEBIAEESMEASREE LR
Tab.2 Comparison of quantitative data between axillary lymph node metastasis negative and positive groups
X+ts

2151 E,./kPa E,./kPa CEA/ (pg'L™") CK19/ (pgL™")
R4 142.03 + 18.47 12.54 +2.47 11.28 +2.48 14.82 222
PR 154.25 +23.41 13.17 £2.36 15.69 +3.19 15.15+2.30

HE -3.339 -1.530 -9.035 -0.856
PfE 0.001 0.129 <0.001 0.394
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Tab.3 Logistic regression analysis of multimodal ultrasound features, £, .., CEA, and breast cancer axillary lymph node metastasis

WiH B SE Wald Pfi ORfH 95% CI
Ak 1.106 0.515 4.609 0.032 3.024 1.101~8.303
Adler TT~11%% 1.635 0.561 8.501 0.004 5.129 1.709~15.395
E,. B3 0.041 0.013 10.374 0.001 1.042 1.016~1.068
M35 CEAS 5 0.690 0.134 26.516 <0.001 1.995 1.534~2.594
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