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[ Abstract] Background and purpose: Ovarian masses with papillary projections diagnosed by ultrasound are suspected to be
malignant, and there is a risk of overtreatment. Hasty operation would undoubtedly damage the ovarian function of young patients
with reproductive needs. Therefore, the prediction of malignant risk of such special ovarian tumors may strive for the opportunity of
delaying surgery for young patients with low malignant risk. The purpose of this study was to evaluate the values of the Copenhagen
Index (CPH-I), carbohydrate antigen 12-5 (CA12-5) and human epididymis protein 4 (HE4) in predicting the malignant potential of

ovarian masses with papillary projections diagnosed by ultrasound. Methods: The clinical data of 192 patients with ovarian tumors
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with papillary nodules detected by preoperative ultrasound in Obstetrics and Gynecology Hospital of Fudan University from Jul.
2015 to Jun. 2019 were collected. Clinical information included age, menopause status, number of papillary projections, maximum
diameter of tumor, pathological classification and preoperative CA12-5, HE4 and CPH-I values. Receiver operating characteristic
(ROC) curve was drawn to evaluate the abilities of CPH-I, CA12-5 and HE4 in differentiating benign from malignant ovarian tumors.
Results: CPH-I, CA12-5 and HE4 discriminated well between the benign ovarian tumors and epithelial ovarian cancers (EOC), and
the discrimination ability of CPH-I was superior to that of HE4 (P<0.01). CPH-I, CA12-5 and HE4 all discriminated well between
benign ovarian tumors and malignant plus borderline ovarian tumors (EOC+BOT). The abilities of CPH-I and CA12-5 to discriminate
between benign and EOC+BOT groups were significantly better than that of HE4 (P<0.001 and P<0.05, respectively). The results
for the <5 cm group were similar to the results obtained when all ovarian masses were considered. CPH-I had high sensitivity,
specificity, positive predictive value, and negative predictive value in discriminating between the benign and malignant ovarian
masses. Conclusion: Tumor markers can differentiate between benign and malignant ovarian masses with papillary projections. In
all, CPH-I had a better discrimination ability than CA12-5, and CA12-5 was better than HE4. For young patients who have small
(=<5 cm) ovarian masses with papillary projections and fertility needs, follow-up opportunities are enabled by monitoring tumor
markers and B-mode ultrasound.
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Tab.1 The characteristics of the patients

Item Benign ovarian tumors

Borderline ovarian tumors

Epithelial ovarian cancer Total

Age/year (median, range) 37.5 (28.8-55.0)
Menopausal status #

Premenopausal 41

Postmenopausal 17
Papillary projections n

Single 36

Multiple 22

Tumor diameter D/cm

<5 26
5-10 28
>10 4

Serum biomarkers (median, range)
CAI125 zy/(U-mL™") 13.965 (10.76-23.68)
HE4 cy/(pmol-L™") 45.400 (41.25-51.80)

CPH-1/% 0.915 (0.51-1.41)

31.0 (28.0-43.0) 51.0 (44.0-59.0)

62 31 134
9 32 58
40 32 108
31 31 84
27 9 62
34 22 84
10 32 46

33.050 (19.60-82.60) 60.390 (31.96-360.70)

50.500 (43.90-62.90) 87.500 (52.30-221.00)

2.130 (1.24-4.28) 8.160 (2.60-61.66)
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Tab. 2 Pathological types of benignovarian tumors, borderline

ovarian tumors and epithelial ovarian cancer
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Borderline ovarian tumor (N=71)
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Mucinous 10
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Epithelial ovarian cancer (N=63) %g %IJ He jj & i & ﬁ:‘ ﬂ: HE4. ’ﬁ\: EP » CA12-5
High-grade serous 18 ( AUC=0.638 ) Xﬁ%‘@?ﬁ*ﬂﬁﬁ?ﬂ E‘J%%Uﬁg
Low-aade serons X DICHE4 ( AUC=0.633 ) sk 3¢ 41 KL 1 401 19
Clear cell ” CPH-1 ( AUC=0.773 ) }&HE4 ( AUC=0.758)
Endometrioid 13 ﬁﬁﬁﬁ?ﬁ‘]%@%”ﬁﬁﬁ, W‘j%‘jﬂ tt%ﬁ‘%%i+

Other 3 PR, NTRAHAESREHN S, CPH-I

* 3 BWHRAHCA12-5, HE4TICPH-IBIAUCEEE:
Tab.3 Comparison of AUC of CA12-5, HE4 and CPH-I in different groups
ROC-AUC (95% CI) Comparison of ROC-AUC P value
Item
CAI12-5 HE4 CPH-I CPH-1vs CA12-5 CPH-1vs HE4 HE4 vs CA12-5

All
EOC vs benign 0.869 (0.795-0.923)  0.838 (0.760-0.899) 0.915 (0.850-0.958) 0.083 7 0.007 8 0.490 2
EOC vs BOT 0.638 (0.551-0.719)  0.758 (0.676-0.827) 0.773 (0.693-0.841) 0.000 1 0.6128 0.014 6
BOT vs benign 0.796 (0.716-0.862)  0.633 (0.544-0.716) 0.757 (0.674-0.828) 0.2470 0.003 0 0.004 9
Benign vs EOC+BOT  0.830 (0.770-0.881)  0.730 (0.661-0.791)  0.831 (0.771-0.881) 0.9710 0.000 4 0.0195

Diameter<5 cm
EOC vs benign 0.892 (0.760-0.966) 0.814 (0.666-0.916) 0.924 (0.801-0.983) 0.464 7 0.0305 0.2759
EOC vs BOT 0.654 (0.501-0.787)  0.792 (0.649-0.896)  0.802 (0.660-0.904) 0.0103 0.8358 0.153 6
BOT vs benign 0.784 (0.664-0.877)  0.540 (0.411-0.666) 0.757 (0.634-0.856) 0.606 8 0.002 3 0.0112
Benign vs EOC+BOT  0.814 (0.709-0.894)  0.616 (0.498-0.725)  0.804 (0.697-0.885) 0.805 5 0.000 8 0.0112
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