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A preliminary study of risk factors and a predictive model for axillary web syndrome following
radical mastectomy for breast cancer
LIYing, FENG Ye', SUN Fan-tong
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[Abstract] Objective To systematically analyze the risk factors for axillary web syndrome (AWS) following
radical mastectomy for breast cancer and to establish a predictive model based on these findings. Methods This study
is a retrospective analysis based on electronic medical records, enrolling 379 breast cancer patients who underwent
mastectomy at the First Affiliated Hospital of Harbin Medical University between January 2021 and October 2025.
Based on the occurrence of AWS at 12 weeks postoperatively, patients were divided into an AWS group (=103,
27.18%) and a non-AWS group (n=276, 72.82%). Clinical data were extracted from electronic medical records, and
multivariate logistic regression analysis was performed to identify risk factors for AWS. A predictive model was
developed based on these findings, and its performance was evaluated using receiver operating characteristic (ROC)

curves. Results Compared with the non-AWS group, the AWS group showed significantly higher proportions of
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patients aged <60 years, with a body mass index (BMD) <24 kg/m?, with lymph node metastasis, undergoing
axillary lymph node dissection (ALND), with =15 lymph nodes removed, receiving chemotherapy, and experiencing
intercostal nerve injury; conversely, the proportion of patients undergoing early rehabilitation exercises was
significantly lower, showing significant differences (P<Z0.05). Multivariate logistic regression analysis revealed that
age <<60 years, BMI <C 24 kg/m?, number of lymph nodes removed >>15, and chemotherapy were independent risk
factors for AWS in patients who underwent radical mastectomy for breast cancer, while early rehabilitation exercises
served as a protective factor. Based on the results of the multivariate logistic analysis, a regression equation for the risk
of AWS in breast cancer patients was established: Y=-1.65540.356 X (age) +0.451 X (BMD +0.521 X (number of
lymph nodes removed) +0.413 X (chemotherapy) —0.612X Cearly rehabilitation exercise). The ROC curve showed
that the area under the curve (AUC) of the model for predicting AWS was 0.852 (95%CI: 0.816—0.902) , with a
Age <60 years, BMI <<

24 kg/m?, number of lymph nodes removed > 15, chemotherapy, and early rehabilitation exercises are risk factors

sensitivity of 78.64%, a specificity of 80.80% , and an accuracy of 80.21%. Conclusion

influencing the development of AWS after radical mastectomy for breast cancer. The model established based on these

factors aids in the early identification of high-risk individuals for AWS, thereby assisting clinicians in implementing

targeted interventions.
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Table 1 Comparison of baseline characteristics between the AWS group and the non—AWS group

(B%, %)
. ; SRR B iR A
415 1% S BMI< 24 kg/m?
BT & &L ZEq A
AWS#H 103 63(61.17) 67(65.05) 56(54.37) 47(45.63) 58(56.31) 45(43.69)
FEAWSH 276 134(48.55) 96(34.78) 127(46.02) 149(53.98) 135(48.91) 141(51.09)
KA 4.782 28.032 2.097 1.643
Pl 0.029 <0.001 0.148 0.200
4151 % ST ME%%H% M LLEE RS
H > 154 I~1a I b~ SLNB ALND
AWS 103 63(61.17) 56(54.37) 76(73.79) 27(26.21) 43(41.75) 60(58.25)
FEAWSH 276 129(46.74) 123(44.57) 182(65.94) 94(34.06) 153(55.43) 123(44.57)
P! 6.245 19.699 2.124 5.627
P{i 0.013 <0.001 0.145 0.018
451 1%k L7 7 ZI=passdnpE e s W i) 3 254 15 LI R A I
AWS 4 103 58(56.31) 59(57.28) 3(2.91) 74(71.84) 39(37.86)
JEAWSH 276 104(37.68) 137(49.64) 4(1.45) 161(58.33) 182(65.94)
Y 1H 10.637 1.755 0.263 5.812 16.689
P{H 0.001 0.185 0.608 0.016 <0.001
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Table 2 Variable assignment specifications for

multivariate analysis
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Table 3 Results of multivariate Logistic regression analysis

A5 [l 5 2 % bR iR Wald * Pii ORTH 95%CI
GRS -1.655 0.454 13.276 <0.001 — —

AR 0.356 0.164 4.721 0.030 1.428 1.035~1.968
BMI 0.451 0.192 5.523 0.019 1.570 1.078~2.287
YRR 0.384 0.251 2.332 0.127 1.468 0.897~2.403
ALND 0.490 0.253 3.753 0.053 1.632 0.994~2.680
Y SELREEEE =] 0.521 0.170 9.424 0.002 1.684 1.207~2.348
(%5 0.413 0.167 6.095 0.014 1.511 1.089~2.098
Pl T o 22458 403 0.287 0.169 2.899 0.089 1.332 0.958~1.854
s )R -0.612 0.166 13.595 <0.001 0.542 0.392~0.751
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