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Feasibility of predicting Ki-67 expression in breast cancer using radiomics nomogram based on

magnetic resonance diffusion weighted imaging

XU Junli, TAN Xueyuan, WEN Zhiling, LIANG Yudi
Department of Radiology and Imaging, the Second Affiliated Hospital of Guangdong Medical University, Zhanjiang 524000, China

Abstract: Objective To explore the feasibility of radiomics nomogram based on magnetic resonance diffusion weighted
imaging for predicting the expression of Ki-67 in breast cancer. Methods A retrospective study was conducted on patients
with breast cancer confirmed by surgery and pathology in the Second Affiliated Hospital of Guangdong Medical University.
All patients were detected by Ki-67 expression staining, and then divided into group A (n=28, low-level expression of Ki-67)
and group B (n=73, high-level expression of Ki-67). The apparent diffusion coefficient (ADC) graph was generated from
diffusion weighted images, and the two groups were compared for radiomics features of ADC images and clinical data. The
expression level of Ki-67 in breast cancer was predicted using the features of LASSO after dimensionality reduction, and a
nomogram model was established, whose diagnostic efficiency was analyzed with receiver operating characteristic curve.
Results No significant difference was observed in ADC value, age, carbohydrate antigen 199, carbohydrate antigen 153,
carbohydrate antigen 125 and carcinoembryonic antigen between two groups (P>0.05). LASSO regression identified two
radiomics features as predictors for the expression level of Ki-67 in breast cancer. The best tuning Lambda of LASSO was
-0.125 690 135 478 682, and the included radiomics features for nomogram establishment were MinIntensity and Quantile95.
The established nomogram had an area under ROC curve of 0.917, achieving a sensitivity of 91.7% and a specificity of
83.3%. Conclusion The expression of Ki-67 in breast cancer can be predicted based on the radiomics features of ADC
images, which can provide a noninvasive detection method for evaluating the proliferation degree and treatment prognosis of
breast cancer.
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Figure 1 Delineation and extraction of radiomics features of ADC images
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P43 101 9] 8 55, 2 400h ADC 1 B 2E B s
199 BEAEHUIF 153 BEIEPUF 125 BT AR
PR B TG # 2 5% (P>0.05, % 1), 107 14
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Table 1 Comparison of general data and tumor markers between two groups (Mean+SD)

S5 A4 (n=28) B41(n=73) Ml P1E
ek 54.11+11.61 52.11+10.16 0.851 0.397
FE A5 /ug L 9.33+2.81 8.85+3.44 0.658 0.512
BHEHTE 199/U - mL! 43.44+9.22 46.11+4.55 -1.942 0.055
BERHTF 153/U-mL! 16.85+16.85 75.00+£364.38 -0.841 0.402
B HTE 125/U - mL! 14.03+9.09 23.09+37.52 -1.260 0.211
ADC fH/cm?s™ 15.22+2.68 14.2443.58 1313 0.192
J B A 1.976 0.740

M 21 55
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2.2 HH{EFFIE MR 5 KI-67 3 35, LASSO 19 &% 1 7% 3% Lambda
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Figure 2 Selection of radiomics features of LASSO regression model
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Figure 3 Nomogram for predicting Ki—67 expression in breast cancer
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Table 2 Single—factor difference and nomogram ROC curve analysis results

HUEEZS4 SE. AUC 95%CI IR /% RS % PE

MinlIntensity (F/)N ) 0.061 2 0.840 0.706~0.930 83.3 80.6 <0.001
MaxIntensity (e K58 %) 0.077 1 0.696 0.546~0.820 100.0 41.7 0.011
Frequency Size (4% K /M) 0.095 9 0.778 0.635~0.885 83.3 83.8 0.004
Variance(J5 22) 0.095 9 0.778 0.635~0.885 83.3 83.8 0.005
Quantile90 (IEAR 24315 90 H 433 13) 0.065 0 0.843 0.709~0.932 83.3 63.9 <0.001
Quantile95 (IE% 2 730 95 /37 1) 0.073 2 0.780 0.637~0.887 83.3 61.1 0.002

G2 & 0.042 9 0.917 0.800~0.977 91.7 83.3 <0.001
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Ki-67 &K 100 , 7] ef A B 53 4 2L 0 B2 % A e it
20 L(P>0.05) , B B g B 2R AU R AT Ki-67 SRk 1Y
J TR AN VER
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o T Al B R 2R HA 22 B ARAE . RIS 3T LASSO
[ea] =1 AR o 2 J 25 SR 1 A 5 2 P A e Sy, L 2L
JdEE Ki-67 Rk B2 Wik iE i = , AUC 1581 0.917, £
PR K RS2 500 R 91.7% F183.3% B 254512
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KR 2, HAUC 2 0.817, SRTI43HAE 2 5 A 000
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Byt ) A ST ) 5 2R IR TR AUC & T B iR F SR .
A F5E 2 WAL FH ADC (B AE 1000 3L AR 9 Ki-67
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fH7E Ki-67 SRRk b o i 22 7 . AR50 by
W25 F 10 22 5 T e S B BAE IR & AR X, A
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