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ABSTRACT Objective: To study the predictive value of three-dimensional energy Doppler ultrasound combined with serum human
epididymal protein 4 (HE4), thymidine kinase 1 (TK1) and chitinase protein 40 (YKL-40) for endometrial cancer in postmenopausal
bleeding patients. Methods: 150 postmenopausal bleeding patients who were admitted from October 2019 to October 2022 in the our
hospital were selected. They were divided into endometrial carcinoma group (31 cases) and endometrial benign hyperplasia group (119
cases) according to the difference of pathological examination results. Three-dimensional energy Doppler ultrasound was performed in all
patients, and serum HE4, TK1, YKL-40 levels were detected. The efficacy of three-dimensional energy Doppler ultrasound combined
with serum HE4, TK1, and YKL-40 levels in predicting endometrial cancer in postmenopausal bleeding patients was analyzed by receiver
operating characteristic curve (ROC). Results: Blood flow index (FI), angiogenesis index (VI), angiogenesis - blood flow index (VFI) and
the composite index I constructed by these three parametersin endometrial cancer group were higher than those in endometrial be-
nign hyperplasia group (all P<0.05). The serum levels of HE4, TK1 and YKL-40 in endometrial cancer group were higher than those in
endometrial benign hyperplasia group (all P<0.05). Through ROC curve analysis found that the area under the curve (AUC), sensitivity,
specificity and Yoden index of three-dimensional energy Doppler ultrasound combined with serum HE4, TK1 and YKL-40 levels in pre-
dicting endometrial cancer in postmenopausal bleeding patients were higher than those of the four independent predictions. Conclusion:
Three-dimensional energy Doppler ultrasound combined with serum HE4, TK1 and YKL-40 levels were more effective in predicting
endometrial cancer in postmenopausal bleeding patients.
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Table 1 Comparison of three-dimensional energy Doppler ultrasound detection indexes between two groups (x+ s )

Groups n VI(%) FI VFI Composite index I
Endometrial carcinoma group 31 12.77+ 3.04 30.58+ 4.24 6.85% 1.27 13.88+ 3.07
Endometrial benign
119 5.11% 1.05 21.38+ 2.71 3.48% 0.75 7.24% 1.26
hyperplasia group
t value 13.816 11.485 14.146 11.787
P value 0.000 0.000 0.000 0.000

2.2 W4AME HE4, TK1,YKL-40 7k Fx¢
TFE N4 I HE4  TK1 YKL-40 /K EAHR T T 5N

5% R PR A A B e (3 P<<0.05), L3R 2.
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Table 2 Comparison of serum HE4, TK1, and YKL-40 levels between two groups(xt s )
Groups n HE4( pmol/L) TKI1(pmol/L) YKL-40( wg/L)
Endometrial carcinoma group 31 85.67+ 21.02 3.92+ 0.58 102.08+ 32.17

Endometrial benign hyperplasia group 119 51.88+ 15.36 1.90+ 0.32 35.18+ 10.36

t value - 8.386 18.665 11.425

P value - 0.000 0.000 0.000
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YKL-40 7K -5 S 56507 S, X628 H Il 3 75 PO
I B UM A {8 : ROC-AUC  (0.95CI) 4341k 0.741 (0.550 ~
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Table 3 ROC curve analysis of the predictive value of three-dimensional energy Doppler ultrasound (composite index I) combined with serum HE4, TK1,

and YKL-40 levels for endometrial cancer in postmenopausal bleeding patients

Index AUC Threshold Sensitivity Specificity Youden index Accuracy 95%CI
Composite index I 0.741 10 0.742 0.706 0.448 0.713 0.550~0.916
HE4 0.756 66 pmol/L 0.774 0.723 0.497 0.733 0.555~0.943
TK1 0.708 2.8 pmol/L 0.710 0.681 0.391 0.687 0.478~0.931
YKL-40 0.740 64 ng/L 0.710 0.706 0.416 0.707 0.514~0.942
Combination 0.911 9 0.903 0.866 0.769 0.873 0.859~0.929

Note: The threshold is rounded appropriately according to clinical practice. The threshold for joint application of virtual indicators is calculated based on

the Log (P/1-P) model (9.081 rounded to 9).
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Fig.1 ROC analysis of the predictive value of three-dimensional energy
Doppler ultrasound (composite index I) combined with serum HE4, TK1,
and YKL-40 levels for endometrial cancer in postmenopausal bleeding

patients
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