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[Abstract] Objective: To retrospectively analyze the ultrasound features of primary breast tumors and axillary lymph nodes in
patients with lateral quadrant breast cancer, and to construct a nomogram model to provide imaging evidence for better clinical
assessment of axillary lymph node metastasis in these patients. Methods: We retrospectively analyzed ultrasonographic features of
theaxillary lymph nodes and primary breast tumors in 127 patients with lateral quadrant breast cancer, confirmed by pathology at
Xishan People’ s Hospital of Wuxi City. Patients with axillary lymph node metastasis were categorized into the positive group (54
cases) , while those without axillary lymph node metastasis were classified into the negative group (73 cases). Univariate and
multivariate logistic regression analyses were performed to identify therisk factors for lymph node metastasis. The dataset was randomly
divided into a training set and a validation set using the R language. A nomogram prediction model was constructed based on the
training set to predict the risk of axillary lymph node metastasis and validated in the validation set. Diagnostic performance was
evaluated using receiver operating characteristic (ROC) curves, while calibration curves and the Hosmer-Lemeshow test were used to

assess the consistency between thepredicted and actual values of the nomogram. Results: Tumor spiculated margin(OR=4.16,95% CI:
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1.25-13.79) and unclear lymphatic gate structure (OR=19.20, 95% Cl: 1.98-186.36) were identified as independent risk factors of

axillary lymph node metastasis in patients with lateral quadrant breast cancer. Furthermore, a nomogram model was developed to

predict axillary lymph node metastasis in lateral quadrant breast cancer cases. The ROC curves howed that the area under the curve
(AUC) for the training set was 0.74 (95%CI: 0.62—0.86) and the AUC for the validation set was 0.73 (95%CI: 0.62—-0.84). Hosmer-

Lemeshow test results indicated no significant deviation from goodness-of-fit for both the training set and validation set with P-values of

0.570 and 0.552, respectively. Conclusion: Ultrasound plays a valuable role in the assessment of axillary lymph node metastasis in

patients with lateral quadrant breast cancer. The nomogram prediction model based on logistic regression demonstrates good safety ,

reliability, and practicality for clinical use.
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Table 1 Comparison of ultrasound characteristics of breast tumors between the positive and negative axillary lymph node

metastasis groups

Characteristic Negative group(n=73) Positive group(n=54) P
Age(years,x £ 5) 62.53 + 12.08 58.67 +12.32 0.079
Growth pattern[n(%) ]
Vertical 6(8.2) 4(7.4) 0.869
Horizontal 67(91.8) 50092.6)

Tumor diameter[mm, M(Pss, Ps5) ] 20.0(15.0,27.0) 23.5(18.0,30.0) 0.103

Echo[n(%) ] 0.013
Low 73(100.00) 48(88.89)
High 00 6(11.11)

Internal echo[n(%) ] 0.450
Homogeneity 22(30.14) 13(24.07)
Heterogeneity 51(69.86) 41(75.93)

Margin[n(%) ] 0.910
Smooth 6(8.22) 5(9.26)
Unsmooth 67(91.78) 49(90.74)

Form[n(%) ] 0.968
Regular 11(15.07) 8(14.81)
Irregular 62(84.93) 46(85.19)

Spiculated margins[ n(%) ] 0.007
No 42(57.53) 18(33.33)
Yes 31(42.47) 36(66.67)

Corner edge[n(%) ] 0.516
No 56(76.71) 44(81.48)
Yes 17(23.29) 10(18.52)

Hyperechoic halo[n(%)] 0.417
No 70(95.89) 49(90.74)
Yes 3(4.11) 5(9.26)

Rear echo attenuation[ n(%) ] 0.350
No 65(89.04) 45(83.33)
Yes 8(10.96) 9(16.67)

Calcification[ n(%) ] 0.625
No 37(50.68) 25(46.30)
Yes 36(49.32) 29(53.70)

Blood suppl[n(%) ] 0.643
Less/Moderate 63(86.30) 45(83.33)
Abundant 10C€13.70) 9(16.67)
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Table 2 Comparison of ultrasound characteristics between the axillary lymph node metastasis-positive and negative groups

in the axilla [n(%)]
Negative Positive Negative Positive
Ultrasound characteristic eroup(n=73) group(n=54) P Ultrasound characteristic aroup(n=73) group(n=54) P

Lymph node morphology 0.030 || Cortical thickness <0.001
Regular 71(97.26) 46(85.19) Normal 67(91.78) 33(61.1D)

Irregular 202.74) 8(14.81) Thicken 6(8.22) 21(38.89)

Lymph node growth pattern 0.425 || Lymphatic hilum structure <0.001
Vertical 00 1(1.85 Clear 70(95.89) 38(70.37)
Horizontal 73(100.000  53(98.15) Unclear 3(4.1D 16(29.63)

Echoes inside lymph nodes 0.030 || Blood suppl 0.030
Homogeneity 71(97.26) 46(85.19) Less/Moderate 71(97.26) 46(85.19)
Inhomogeneity 202.74) 8(14.81) Abundant 2(2.74) 8(14.81)
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Table 3 Comparison of breast tumor B-ultrasound characteristics between the training and validation datasets
Characterisitic Training set(n=63) Validation set(n=64) P
Age(x £5) 60.97 + 10.88 60.81 + 13.62 0.943
Growth pattern[n(%) ] 0.722
Vertical 6(9.52) 4(6.25
Horizontal 57(90.48) 60(93.75)
Tumor diameter[ mm, M(Pas, P55) ] 22.0(15.0,28.5) 22.0(16.0,30.0) 0.935
Echoln(%)] 0.217
Low 62(98.41) 59(92.19)
High 1(1.59) 5(7.8D)
Internal echol n(%) ] 0.515
Homogeneity 44(69.84) 48(75)
Heterogeneity 19(30.16) 16(25)
Margin[n(%) ] 0.773
Smooth 5(7.94) 6(9.38)
Unsmooth 58(92.06) 58(90.62)
Form[n(%) ] 0.478
Regular 8(12.70) 11(17.19)
Irregular 55(87.30) 53(82.81)
Spiculated margins[ n(%) ] 0.660
No 31(49.21D 29(45.31)
Yes 32(50.79) 35(54.69)
Corner edge[n(%)] 0.793
No 49(77.78) 51(79.69)
Yes 14(22.22) 13(20.31)
Hyperechoic halo[n(%) ] 0.263
No 57(90.48) 62(96.88)
Yes 6(9.52) 2(3.12)
Rear echo attenuation[ n(%) ] 0.017
No 50(79.37) 60(93.75)
Yes 13(20.63) 4(6.25)
Calcification[n(%) ] 0.533
No 29(46.03) 33(51.56)
Yes 34(53.97) 31(48.44)
Blood suppl[n(%) ] 0.832
Less/Moderate 54(85.71) 54(84.38)
Abundant 9(14.29) 10(15.62)
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Table4 Comparison of ultrasound features of axillary lymph nodes between the training and validation datasets [1(%) ]
Training Validation Training Validation
Ultrasound characteristic set(n=63)  set(n=64) P Ultrasound characteristic set(n=63)  set(n=64) P
Lymphatic metastasis 0.521  Cortical thickness 0.864
No 38(60.32)  35(54.69) Normal 50(79.37)  50(78.12)
Yes 25(39.68)  29(45.31) Thicken 13(20.63)  14(21.88)
Lymph node morphology 0.761  Lymphatic hilum structure 0.478
Regular 58(92.06)  59(92.19) Clear 55(87.30)  53(82.81)
Irregular 5(7.94) 5(7.8D Unclear 8(12.700  11(17.19)
Lymph node growth pattern 0.496  Blood suppl 0.761
Vertical 1(1.59 0 Less/Moderate 59(93.65)  58(90.62)
Horizontal 62(98.41)  64(100.0) Abundant 4(6.35) 6(9.38)
Echoes inside lymph nodes 0.336
Homogeneity 60(95.24)  57(89.06)
Inhomogeneity 3(4.76) 7(10.94)
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Table 5 Univariate and multivariate logistic regression analysis of the training set
) Univariate analysis Multivariate analysis
Variable OR(95%CD) P OR(95%CD P

Growth pattern 0.74(0.12-4.37) 0.739

Tumor diameter 1.01€0.96-1.06) 0.838

Echo 9116 537.03(0-Inf) 0.991

Internal echo 0.87(0.29-2.59) 0.796

Margin 2.82(0.30-26.86) 0.366

Form 2.16(0.40-11.66) 0.372

Spiculated margins 3.26(1.13-9.43) 0.029 4.16(1.25-13.79) 0.020
Corner edge 0.81(0.23-2.76) 0.731

Hyperechoic halo 1.590.29-8.59) 0.590

Rear echo attenuation 2.07(0.60-7.12) 0.247

Calcification 1.98(0.70-5.56) 0.198

Tumorblood suppl 1.26(0.30-5.22) 0.753

Lymph node morphology 7.05€0.74-67.25) 0.090

Lymph node growth pattern 9116 537.03(0-Inf) 0.991

Echoes inside lymph nodes 3.22(0.28-37.52) 0.351

Cortical thickness 7.78(1.87-32.34) 0.005 2.52(0.35-18.11) 0.359
Lympbhatic hilum structure 14.39(1.64-125.98) 0.016 19.20(1.98-186.36) 0.011
Lymph node blood suppl 5.0500.49-51.54) 0.172
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A: Ultrasoundimage of breast tumor in a patient with axillary lymph node metastasis, showing spiculated margins.B: Ultrasound feature of axillary

lymph nodes in a patient with axillary lymph node metastasis, displayinganunclear cortical structure. C: Ultrasoundimage of breast tumor in a patient

without axillary lymph node metastasis. D: Ultrasound image of axillary lymph nodes in a patient without axillary lymph node metastasis.
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Figure 1 Ultrasound images of breast tumors and axillary lymph nodes in patients with lateral quadrant breast cancer,

showing metastasis and non-metastasis in the axillary lymph nodes
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A: Nomogram model based on training set. B: ROC curve for the nomogram predicting of training set. C: ROC curve for the nomogram predicting of

validation set. D: Calibration curve for the nomogram predicting of training set. E: Calibration curve for the nomogram predicting of validation set.

F: Decision curve analysis for the nomogram predicting of training set. G: Decision curve analysis for the nomogram predicting of validation set.
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Figure 2 Nomogram models for predicting axillary lymph node metastasis in patients with lateral quadrant breast cancer
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