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Value of dual-energy CT quantitative parameters in preoperative prediction of epithelial ovarian cancer types
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Abstract: Objective: To explore the value of dual—energy CT quantitative parameters in preoperative prediction of
epithelial ovarian cancer (EOC) types. Materials and Methods: The data of 113 patients with EOC (35 patients with type [
and 78 patients with type II) who underwent dual-energy CT scan before surgery were retrospectively analyzed. The clinical
features and FIGO staging were recorded. CT values of individual energy levels of 40~70 keV (interval 10 keV) were measured
independently by two observers, and standardized iodine concentrations (AP-NIC, VP-NIC, DP-NIC) and extracellular volume
fraction(ECV) in enhanced arterial, venous and delayed phases were calculated. The intra—group correlation coefficient(ICC) was
used to compare the agreement of two observers. Independent sample ¢ test or Mann—Whitney U test were used to compare
the above parameters between the two groups. Multivariate Logistic regression analysis was used to find independent risk
predictors. Area under the curve (AUC), sensitivity, and specificity were used to evaluate the diagnostic efficacy of univariate
and combined models. The Delong test was used to compare AUC differences between univariate and federated models.
Results: The age of patients in type [ EOC group was significantly higher than those in type I EOC group, CA125 and
HE4 were significantly higher than that in type [ EOC group, while CA199 was lower than that in type I EOC group (P<
0.001). Most patients with type I EOC had FIGO stage I ~II, and most patients with type II EOC had FIGO stage M~IV,
with statistically significant differences between the two groups (P<0.001). All parameters of dual-energy CT had good inter—
observer consistency (ICC>0.75). The CT value of 40~70 keV (except AP-60 keV and AP-70 keV), AP-NIC, VP-NIC, DP-NIC
and ECV in phase I EOC group were significantly higher than those in type I EOC group (P<0.05), while there was no
statistical difference between AP-60 keV and AP-70 keV between the two groups. Age and VP-NIC were independent risk
predictors for preoperative EOC classification. The AUC of age, VP-NIC and combined model were 0.759, 0.788 and 0.862,
respectively. The diagnostic efficiency of combined model was significantly different from that of single factor (P <0.05).

Conclusion: Dual —energy CT quantitative parameters combined with clinical indicators can noninvasively predict EOC
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classification before surgery, in which age and VP-NIC were independent risk predictors.
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Figure 1. A 42-year—old patient with clear cell carcinoma of the right ovary, EOC type I group. The above images showed a mixed
density mass in the right side of pelvic cavity, with significant uneven enhancement of solid components and no enhancement of cystic com-
ponents (cystic components dominated the lesion). The axial section is approximately 10.5 cmx8.7 em in size, with an irregular shape and a
well-defined border. The left ovary is visible. Figure la~1d: 40 keV and 70 keV single energy images, iodine (water) quantitative axial images

and pseudo—color images of arterial stage, respectively. The average values of AP-40 keV, AP-70 keV and AP-IC were 39.92 HU, 36.95 HU
and 1.84 mg/mL, respectively.
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A 70-year—old patient with high—grade serous ovarian cancer of the right ovary, EOC type Il group. The above images
showed a mixed density mass in the right side of pelvic cavity, with significant uneven enhancement of solid components and no enhancement
of cystic components(solid components dominated the lesion). The axial section is approximately 6.0 cmx7.0 cm in size, with an irregular shape
and a well-defined border. The left ovary is visible. Figure 2a~2d were 40 keV and 70 keV single energy images, iodine (water) quantitative
axial images and pseudo—color images of arterial stage, respectively. The average values of AP-40keV, AP-70 keV and AP-IC were 49.02 HU,
54.37 HU and 1.95 mg/mL, respectively.
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model for predicting the classification of EOC.
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