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ABSTRACT

Objectives: To evaluate the diagnostic value of Ovarian-adnexal Reporting and Data System (O-RADS), and to compare it with Assessment of
Different NEoplasias in the adnexa (ADNEX) model, Subjective Assessment (SA), and Risk of Malignancy Index (RMI) in differentiating

benign and malignant adnexal masses (AMs).

Material and methods: Ultrasound characteristics of 445 patients included in the study were retrospectively analyzed and evaluated using
diagnostic models. The diagnostic performances of ultrasound diagnostic models were measured by assessing, receiver-operating characteristic
curves, sensitivities, positive predictive values, positive likelihood ratios, specificities, negative predictive values, and negative likelihood ratios.

Kappa values were used to evaluate inter-reviewer agreement (IRA).

Results: Of the 445 AMs, 265 were benign and 180 were malignant. The area under the curve (AUC) of O-RADS (0.941), ADNEX model
(0.925), and SA (0.931) were higher than RMI (0.815) (all p < 0.05). The sensitivity of O-RADS (93.3%), ADNEX model (94.4%), and SA
(96.1%) were higher than RMI (70.6%) (p > 0.05), and there was no statistical significance among them (p > 0.05). The specificity of O-RADS,
ADNEX model, SA, and RMI was 90.2%, 90.6%, 90.2%, and 92.5%, respectively, with no statistical significance (p > 0.05). All four ultrasound

diagnostic methods showed better IRA.
Conclusions: O-RADS, ADNEX model and SA have better diagnostic value in differentiating benign and malignant AMs than RMI.
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INTRODUCTION

Ovarian cancer is the most aggressive malignant tumor in gynecology, accounting for about 50% of all gynecological cancer deaths. Early
identification of benign and malignant ovarian tumors can help improve patient survival [1]. Most adnexal masses (AMs) are found incidentally
on physical examination. Almost adnexal masses are asymptomatic, and only a small proportion of AMs may present with symptoms of acute or
intermittent pain [1]. Accurate pre-operative diagnosis of the benign and malignant AMs is critical to the prognosis of the patient because the best

diagnostic process helps to choose the best treatment plan [2].

The most common imaging method used to find AMs is ultrasound. Subjective assessment (SA) by an experienced sonographer is
generally known as the best method for pre-operative differentiation of benign and malignant AMs [3]. However, experienced ultrasound experts
are not always available clinically. For less experienced sonographers (less than 5 years of experience in gynecological ultrasound diagnosis), it
is important to use objective methods to diagnose AMs [4]. Ultrasound-based diagnostic models and scoring systems [5—8] can be used to predict
the malignancy of AMs to help inexperienced sonographers in the diagnosis of AMs. A commonly used diagnostic model is the Risk of
Malignancy Index (RMI) [9], which is a risk index calculated based on serum CA 125, menopausal status, and ultrasound characteristics to
identify benign and malignant AMs, and is currently recommended by many national for AMs properties. The International Ovarian Tumor
Analysis Group (IOTA) has developed a multi-tumor prediction model, ADNEX (Assessment of Different NEoplasias in the adneXa) model
[10], which is used to describe in detail the characteristics of AMs. ADNEX model can not only distinguish the probability of benign and

malignant AMs, but also distinguish between borderline ovarian tumors, stage I ovarian cancer, stage II-IV ovarian cancer, and secondary



metastatic ovarian cancers, which includes three clinical features and six ultrasound features [4, 11-13]. Ovarian-adnexal Reporting and Data
System (O-RADS) [14] and management system published by the American College of Radiological is modeled after IOTA and aims to provide
consistent interpretation, reduce or eliminate ambiguity in ultrasound diagnosis, and provide management recommendations for each risk

category.

The purpose of our study was to validate the diagnostic efficacy of O-RADS and will compare it with the ADNEX model, RMI, and SA

to differentiate benign from malignant AMs.

MATERIAL AND METHODS
Study design and setting

This is a retrospective study conducted in our hospital. Between January 2020 and December 2021, there were 445 patients with
pathological findings of AMs diagnosed by ultrasound were included in the study. While data were being collected, the hospital's ethics
committee approved the study (ethics number: QYFY WZLL 26761). Inclusion criteria were as follows: 1) One or more masses in the adnexal
area; 2) ovaries have not undergone surgery, radiotherapy, or chemotherapy; 3) High-quality ultrasound images stored in the database; 4)
surgically managed patients and patients hospitalized. The exclusion criteria included O-RADS 0 and O-RADS 1, missing patient clinical data,
pregnant women, and patients managed to employ expectant management/conservative methods and outpatients. For one or more adnexal

masses, we selected the one with the most suspicious ultrasound features.

The GE Voluson E10, Mindray Reasona 8T were used for ultrasound examinations, respectively. Ultrasound images of adnexal masses



were evaluated in all patients using O-RADS, ADNEX model, and RMI by two sonographers with more than five years of experience in
gynecological ultrasonography. Ultrasound images of adnexal masses in all patients were subjectively assessed by two sonographers with more
than 15 years of experience in gynecological ultrasonography. Focus on the following morphological characteristics for each examined AMs:
maximum diameters, papillary projections, external contour, lesion category, wall thickness, the pattern and the score of color Doppler, and the
presence of ascites or peritoneal implant. Collect general materials such as the patient's age, serum tumor markers, and menopausal status.

Postmenopausal refers to patients who have been amenorrhea for more than 1 year.
Prediction models

The O-RADS model arises from the International Ovarian Tumor Analysis (IOTA) score, which is based on a retrospective review of the
evidence expected to be obtained from prospective Phase IOTA studies and other supporting studies [14]. O-RADS [14] were divided into six
categories (O-RADS 0 to 5), covering a range from normal to highly malignant risk. O-RADS: 0) an incomplete evaluation; O-RADS 1) the
physiologic category (normal premenopausal ovary); O-RADS 2) the almost certainly benign category ( < 1% risk of malignancy); O-RADS 3)
lesions with low risk of malignancy (1% to < 10%); O-RADS 4) lesions with intermediate risk of malignancy (10% to < 50%); and O-RADS 5)

lesions with a high risk of malignancy (> 50%).

The ADNEX model [10] includes nine variables: age (years), serum carbohydrate antigen 125 (CA125) level (U/mL), type of center
(oncology center/other hospital), maximum diameter of the lesion (mm), maximal diameter of the largest solid part (mm), more than 10 locules
(yes/no), number of papillary projections (0/1/2/3/> 3), acoustic shadow (yes/no), and ascites (yes/no), which allows counting the calculation of

the malignant risk for AMs on the website (www.iotagroup.org/adnexmodel). AMs were considered malignant when the overall risk of



malignancy was > 10% [10, 15].

The RMI model determines the probability of malignancy risk by ultrasound characteristics (U), menopausal status (M), and serum
CA125 level (U/mL). The ultrasound features include solid areas, multilocularity, bilaterality, intra-abdominal metastases, and ascites. When U =
0, ultrasound features are not included, when including ultrasound features, U = 1, and when there are two or more ultrasound features, U = 3. M
= 1 for premenopausal women and M = 3 for postmenopausal women. RMI = U x M x CA125 (U/mL) a total score of > 200 was used as a cut-

off for malignancy.
Statistical analysis

We used SPSS version 26.0 or MedCalc version 19.0 for statistical analysis. We compared continuous variables using the independent
samples t-test or the U-test. We compared categorical variables using the chi-square test. Calculate sensitivity (SE), positive predictive value
(PPV), positive likelihood ratio (LR+), specificity (SP), negative predictive value (NPV), and negative likelihood ratio (LR—). We use the kappa
index to evaluate the consistency between reviewers for the study. We used the applied receiver operating characteristic (ROC) curve to
determine the optimal cutoff value, calculated the area under the curve (AUC), and compared the analysis validity. four diagnosis methods; p <

0.005 was considered significant.

RESULTS

Clinical and sonographic characteristics



A total of 445 patients were included in the study, including 265 benign tumors, 31 borderline tumors, and 149 malignant tumors. A
summary of the patient enrollment process is shown in Figure 1. Teratomas are most common in benign tumors, and serous and clear cell
carcinomas are most common in malignant tumors (Tab. 1). The clinical and sonographic characteristics of different diagnostic models are shown
in Table 2. The age, serum CA125 and Human epididymal protein 4 (HE4) levels in AMs malignant tumor group were higher than those in the
benign tumor group (p < 0.001). Irregular external walls, solid tissue, and ascites mainly existed in the malignant group, while acoustic shadow
mainly existed in the benign group. In addition, there were significant differences in lesion diameter, lesion type, blood flow score, and the

number of papillary locules between benign and malignant masses (p < 0.05).
Reliability analysis
The Kappa index of O-RADS, ADENX model, SA, and RMI was 0.865 (95% CI: 0.834-0.896), 0.851 (95% CI: 0.802-0.899), 0.877
(95% CI: 0.833 0.922), 0.847 (95% CI: 0.797-0.896).
Diagnostic performance of O-RADS, ADNEX model, SA, and RMI

Figure 2 and table 3 show ROC curves of O-RADS, ADNEX model, SA, and RMI for the diagnosis of AMs in all study populations and
premenopausal and postmenopausal women. The diagnostic performance of O-RADS, ADNEX model, and SA were all higher than RMI (p <

0.05), but there was no significant difference among them in pairwise comparison (p > 0.05).

The diagnostic performance of O-RADS, ADNEX model, SA, and RMI for all study populations was shown in Table 4. When targeting
the entire study population, the O-RADS, ADENX model, SA, and RMI had a sensitivity of distinguishing malignant tumors and benign was

93.3% (95% CI: 88.6-96.5), 94, 4% (95% CI: 90.7-97.3), 96.1% (95 %CI: 92.2-98.4), 70.56% (95%CI: 66.3—77.1), respectively, and the



specificities of 90.2% (95%CI: 86.0-93.5), 90.6% (95%CI: 86.4-93.8), 90.2% (95% CI: 86.0-93.5), and 92.4% (95% CI: 88.6-95.3),
respectively. The sensitivity of the O-RADS, ADNEX model, and SA were all higher than RMI (p < 0.05), while the difference in sensitivity
between O-RADS, ADNEX, and SA was not significant (p > 0.05). There was no significant difference in specificity between O-RADS, ADNEX

model, SA, and RMI (p > 0.05).

Pre- and postmenopausal subgroups

The incidence of postmenopausal malignant mass was higher than that of premenopausal women (p < 0.05). In the premenopausal
subgroup, SA had the highest diagnostic value in distinguishing between benign and malignant AMs, and in the postmenopausal subgroup, the
ADNEX model had the highest diagnostic value. In premenopausal women, the difference between the AUC for SA and that for the O-RADS
and ADNEX model was not significant (p = 0.271, p = 0.085, and p = 0.241, respectively). In the postmenopausal subgroup, the difference

between the AUC for SA and O-RADS was significant (p = 0.011).

DISCUSSION

In this study, we compared O-RADS, ADNEX model SA, and RMI to identify benign and malignant AM. Verifying the diagnostic
performance of O-RADS, ADNEX model, RMI, and SA in diagnosing benign and malignant adnexal masses can help improve the diagnostic
accuracy of inexperienced sonographers in diagnosing benign and malignant adnexal masses, select appropriate treatment options for patients,

and improve patient prognosis.



Our study has shown that the O-RADS, ADNEX model and SA has excellent diagnostic performance in distinguishing between a benign
tumor and malignant tumor in AMs, with an AUC of 0.941 (95% CI: 0.915-0.961), 0.925 (95% CI: 0.897—0.948) and 0.931 (95% CI: 0.904—
0.953), which was consistent with previous studies [16, 17]. In Basha et al. [18], the O-RADS of AUC was 0.98 (95% CI: 0.96-0.99), which was
higher than in this study. However, in the study of Basha et al. [18], the study population was composed of hospital databases from three research
institutions and ultrasound characteristics were evaluated by five experienced radiologists, while in this study, the study population was from
only one research institution and evaluated by only two sonographers. We think that this is the reason why the AUC of this study is lower than
that of Basha et al. [18]. Studies [17, 18] show that when the optimal cut-off is > O-RADS 3, O-RADS has the best diagnostic performance. Such
as in the research of Cao L [17] et al., the sensitivity, and specificity of O-RADS were 98.7% (95% CI: 0.947—-0.971) and 83.2% (95% CI: 0.802—
0.858), respectively. In our study, the sensitivity and specificity of O-RADS were 93.3% (95% CI: 88.6-96.5) and 90.2% (95% CI: 86.6-93.5),
respectively. The high sensitivity of O-RADS is because O-RADS uses standardized dictionaries to provide related descriptions and definitions
for all normal ovaries and AMs. Using standardized terminology reduces the ambiguity of ultrasound reports and provides appropriate

management policies for each lesion in O-RADS.

When compared with other diagnostic models, ROC showed that the AUC of ADNEX model and SA were 0.925 and 0.931 respectively,
in this study, the sensitivity of ADNEX model and SA were 96.1% and 94.4%, respectively, which did not represent a significant difference of O-
RADS, ADNEX model, and SA (p > 0.05). The results show that O-RADS and ADNEX models have similar diagnostic performance, we think
that they may be derived from IOTA and have similar ultrasound terminology. SA by experienced ultrasound experts is considered the most
sensitive method for evaluating AMs [3, 8]. However, experienced ultrasound experts are not always available clinically. In this study, the

diagnostic performance of the O-RADS and ADNEX model was consistent with the SA (p > 0.05), suggesting that the O-RADS and ADNEX



model have excellent diagnostic performance in distinguishing benign tumors from malignant tumors in AMs, and can help less experienced

sonographers quickly and accurately determine the nature of AMs.

Although many countries advocate the use of RMI, the poorest performance was seen for RMI in our study. The sensitivity of RMI was
70.56% (95% CI: 66.3-77.1), lower than previous research [19-21]. Reduced sensitivity will result in the omission of some malignant tumors,
which will greatly affect the prognosis of patients. We believe that the low sensitivity of RMI is due to the following reasons: firstly, the
pathological types of ovarian tumors are complex and varied, and the serum CA125 specificity is not high. Some malignant tumors such as clear
cell carcinoma, yolk sac tumor, mucinous carcinoma, etc. have no significant increase in serum CA125; on the contrary, some benign tumors
such as endometrioma have a different increase. Secondly, the ultrasound features of RMI only include two-dimensional ultrasound, and do not
include Color Doppler ultrasonography, and the ultrasound features of multilocular, solid components, and bilateral are also present in benign
ovarian tumors. In our study, the incidence of clear cell carcinoma was second only to plasmacytoma. This may be caused by the different
content and pathological types of samples collected. In addition, studies have shown that the incidence of clear cell carcinoma has significant
ethnic and geographic differences, with a higher incidence in Asians than in Blacks and Whites, and Asia is also a region with a high incidence of

clear cell carcinoma [22, 23].

There was no significant difference in the sensitivity of O-RADS, ADNEX model, and SA between premenopausal and postmenopausal
women (all p > 0.05), while the specificity of O-RADS, ADNEX model, and SA in postmenopausal women was lower than that in
premenopausal women (p < 0.05). Reduced specificity means an increase in false-positive cases, leading to overdiagnosis of adnexal masses. In

this study, false-positive cases were mainly composed of cystadenomas and fibromas in postmenopausal women. Cystadenomas usually show



malignant features of more than 10 cysts, and there are multiple papillary projections. Fibroids are solid tumors with abundant blood flow and are
misjudged as malignant tumors. For the above-mentioned tumors, we believe that they can be further analyzed in combination with tumor

markers [24] or contrast-enhanced ultrasound [25] to reduce the false-positive rate.

Consistency and reproducibility of ultrasound diagnostic models are important for differentiating benign and malignant AMs. The results
indicated that the Kappa index values of O-RADS, ADNEX model, SA, and RMI were 0.865, 0.851, 0.877, and 0.847, respectively, indicating
better consistency and reproducibility. The previous research [17, 26] conducted a consistency test on O-RADS and ADNEX model, which is

consistent with this research.

The advantage of this study lies in the application of different ultrasound diagnostic models to consenting patients, making the evaluation

results feasible and comparable.

However, there are limitations to our study: First, since this study only selected patients who underwent surgery, we may have overlooked
patients treated conservatively will affect the accuracy of diagnosis; Secondly, this study analyzes static images. If the mass is too large to display

all the features, it may cause information bias; Moreover, many malignant cases were included, which resulted in selection bias.

CONCLUSIONS

The sensitivity of O-RADS, ADNEX model, and SA in the diagnosis of adnexal malignant masses was similar and both are superior to
RMI. O-RADS and ADENX models have good diagnostic performance and can be used as a substitute for SA to identify benign and malignant

AMs. Sonographers with limited experience, have a good effect in differentiating benign and malignant AMs.
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Tablel. O-RADS and histopathological findings of 445 adnexal masses

Histological type O-RADS Total %
2 3 4 5

Serous cystadenoma 10 34 2 0 46 10.34
Mucinous cystadenoma 9 46 0 0 55 12.36
Parovarian cyst 5 1 0 0 6 1.35
Endometrioma 23 19 4 3 49 11.01
Simple cyst 8 5 0 0 13 2.92
Mature teratoma 25 38 0 0 63 14.16
Fibroma 1 12 2 1 16 3.60
Hemorrhagic cyst 1 0 5 0 6 1.35
Theca cell tumors 0 5 2 1 8 1.80
Ovarian goiter 0 2 1 0 3 0.67
Brenner tumor 2 0 0 0 2 0.45
Borderline serous cystadenoma 0 1 13 3 17 3.82
Borderline mucinous cystadenoma 1 3 8 1 13 2.92
Borderline clear cell carcinoma 0 0 1 0 1 0.22
Serous carcinoma 0 2 17 75 94 21.12
Mucinous carcinoma 0 0 6 3 9 2.02



Clear cell carcinoma 0 1 12 5 18 4.04
Immature teratoma 0 0 1 1 2 0.45
Endometrioid carcinoma 0 0 5 1 6 1.35
Metastatic tumor 0 0 2 2 4 0.90
Granular cell tumor 0 1 5 0 6 1.35
Yolk Sac Tumor 0 0 0 2 2 0.45
Undifferentiated carcinoma 0 0 1 0 1 0.22
Carcinosarcoma 0 0 0 1 1 0.22
Small neuroendocrine carcinoma 0 0 1 0 1 0.22
Squamous cell carcinoma 0 0 0 1 1 0.22
Dysgerminoma 0 0 0 2 2 0.45
Total 85 170 88 102 445 100.00

O-RADS — Ovarian-adnexal Reporting and Data System



Table 2. The clinical and sonographic characteristics for 445 adnexal masses

Pathological results p
Benign Malignant
(n =265) (n =180)
Age, years (mean * SD) 40.19 + 15.96 52.34 £ 13.15 <0.001
Menopausal status Premenopausal 202 80 <0.001
Postmenopausal | 63 100
CA125 (U/mL) 19.36 (12.13, 163.85 (34.83, <0.001
35.15) 615.22)
HE4 (pmol/L) 43.2 (37.25, 129.4 (55.56, <0.001
51.57) 398.0)
Laterality of tumor Bilateral 247 145
Unilateral 18 35
Lesion diameters (mm) <30 10 2 <0.001
30<D <50 54 14
50 <D <100 111 68
D> 100 90 96




Lesion category Unilocular with 184 21 <0.001
no solid
component
Unilocular with | 18 83
solid component
Multilocular cyst | 35 8
with no solid
Multilocular 6 14
cyst with solid
Solid 22 54
Solid tissue No 219 29 <0.001
Yes 46 151
Maximum diameter of the lesion 95 + 285 605 + 492 <0.001
(mm)
Number of locules 0 22 55 <0.001
1 204 103
2010 34 19
>10 5 3




Number of papillary projections® 0 199 94 <0.001
1 25 23
2 16 19
3 11 8
>4 14 36

Irregular cyst wall No 249 29 <0.001
Yes 16 151

Color score® 1 221 24 <0.001
2 33 21
3 7 38
4 4 97

Acoustic shadow No 204 176 <0.001
Yes 61 4

Ascites No 259 108 <0.001
Yes 6 72

Metastases No 264 117 <0.001
Yes 1 63

@ — papillary projection: height equal to or greater than 3 mm; ® — color Doppler score: Score 1: no flow; Score 2: minimal flow; Score 3:

moderate flow; Score 4: very strong flow; CA125 — carbohydrate antigen 125; HE4 — human epididymis protein 4; Data are given as the



median (interquartile range) or n (%)



Table3. The receiver-operating characteristics (ROC) curve comparisons expressed as differences in area under the curve (AUC) and p-values for

the whole study population

d-AUC(P) ADNEX SA RMI

O-RADS 0.015 (0.022-0.066)  0.009 (0.006-0.02)  0.126 (0.089-0.162)*
p = 0.09 p = 0.262 p < 0.001

ADNEX / 0.006 (0.005-0.028)  0.110 (0.069-0.150)*
p = 0.569 p < 0.001

SA / / 0.116 (0.076-0.157)*
p < 0.001

The method in the left column is used as a reference standard for comparison: *The model in the left row outperforms the corresponding model
in the column above; d-AUC, differences in area under the curve. Prediction models: O-RADS — Ovarian-adnexal Reporting and Data System;
ADNEX model — Assessment of Different NEoplasias in the adneXa; SA — subjective assessment; RMI — Risk of Malignancy Index; Values

in parentheses are 95% CI



Table 4. Diagnostic performance indices for O-RADS, ADNEX model, SA, and RMI to differentiate benign from malignant adnexal masses in

whole study population (n = 445) and in premenopausal (n = 282) and postmenopausal (n = 163) subgroups

SE (95%CI) SP (95%CI) PPV (95%CI) | NPV (95%CI) | +LR (95%CI) |-LR (95%CI) AUC (95%CI)
All patients
O-RADS 93.3 90.2 86.6 95.2 9.51 0.074 0.941
(88.6-96.5) (86.0-93.5) (81.7-90.3) (92.0-97.2) (6.6-13.7) (0.04-0.1) (0.915-0.961)
ADNEX 94.4 90.6 87.2 96.0 10.0 0.061 0.925
(90.0-97.3) (86.4-93.8) (82.4-90.8) (92.9-97.8) (6.9-14.6) (0.03-0.1) (0.897-0.948)
SA 96.1 90.2 86.9 97.2 9.8 0.043 0.931
(92.2-98.4) (86.0-93.5) (82.2-90.6) (82.2-90.6) (6.8-14.1) (0.02-0.09) (0.904-0.953)
RMI 70.6 92.5 86.4 82.2 9.35 0.32 0.815
(66.3-77.1) (88.6-95.3) (80.5-90.7) (78.6-85.3) (6.1-14.4) (0.3-0.4) (0.776-0.850)

Premenopausal




O-RADS 91.3 92.1 82.0 96.4 11.52 0.095 0.937
(82.8-96.4) (87.5-95.4) (73.9-88.0) (92.9-98.2) (7.2-18.5) (0.05-0.2) (0.902-0.962)
ADNEX 92.5 92.1 82.2 96.9 11.68 0.081 0.923
(84.4-97.2) (87.5-95.4) (74.2-88.1) (93.5-98.5) (7.3-18.8) (0.04-0.2) (0.885-0.951)
SA 97.5 92.6 83.9 98.9 13.13 0.027 0.950
(91.3-99.7) (88.0-95.8) (76.1-89.4) (96.0-99.7) (8.1-21.4) (0.007-0.1) (0.918-0.973)
RMI 57.5 91.58 73.0 84.5 6.83 0.46 0.745
(45.9-68.5) (86.9-95.0) (62.3-81.6) (80.8-87.6) (4.2-11.2) (0.4-0.6) (0.690-0.795)
Postmenop
ausal
O-RADS 95.0 84.1 90.5 91.4 5.99 0.059 0.930
(88.7-98.4) (72.7-92.1) (84.3-94.4) (81.8-96.2) (3.4-10.6) (0.03-0.1) (0.880-0.964)
SA 95.0 82.5 89.6 91.2 5.44 0.061 0.888
(88.7-98.4) (70.9-90.9) (83.4-93.7) (81.5-96.1) (3.2-9.3) (0.03-0.1) (0.829-0.932)
ADNEX 96.0 85.7 914 93.1 6.72 0.047 0.909
(90.1-98.9) (74.6-93.3) (85.3-95.1) (83.7-97.3) (3.7-12.3) (0.02-0.1) (0.853-0.948)




RMI

81.0

(71.9-88.2)

95.2

(86.7-99.0)

96.4

(89.9-98.8)

75.9

(67.7-82.6)

17.01

(5.6-51.5)

0.2

(0.1-0.3)

0.881

(0.821-0.927)

Values in parentheses are 95% CI. Prediction models: Ovarian-adnexal Reporting and Data System (O-RADS); (ADNEX) model — Assessment

of Different NEoplasias in the adneXa; SA — subjective assessment; RMI — Risk of Malignancy Index; For O-RADS, cut-off value of > O-

RADS 3 was used, for ADNEX models, cut-off value of 10% was used and for the RMI, cut-off value of 200 was used; SE — sensitivity; SP —

specificity; PPV — positive predictive value; NPV — negative predictive value; LR+ — positive likelihood ratio; LR — negative likelihood

ratio; AUC — area under receiver-operating characteristic curve




Eligble patients
(n=637)

Exclusion criteria(n=192)

(1) incomplete evaluation and normal ovary
(O-RADS 0 and O-RADS 1)(n=109)
——®| (2)patients without complete clinical
data(n=39)

(3)pregnant women(n=44)

A |

Patients included
(n=445)

l l

Benign tumors Malignant tumors
(n=265) (n=180)

Figurel. Flow diagram showing the process of inclusion of patients with adnexal masses in the study
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Figure 2. Receiver-operating characteristics curves for detection of malignant disease (including borderline ovarian tumors) for the Ovarian-
adnexal Reporting and Data System (O-RADS); ADNEX model — Assessment of Different NEoplasias in the adneXa; SA — subjective

assessment; RMI — Risk of Malignancy Index in the whole population (n = 445); (A) and in premenopausal (n = 282); (B) and postmenopausal



(n = 163); (C) subgroups



