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Abstract

Background

Accurate preoperative differentiation between benign and malignant ovarian
tumors remains a major clinical challenge because treatment strategy and
prognosis depend substantially on tumor biology. Although magnetic resonance
imaging (MRI) plays an important role in the characterization of adnexal lesions,
conventional visual assessment may be limited by overlapping imaging features
and observer-dependent interpretation. In addition, contrast-enhanced MRI
protocols are not always feasible because of limited availability or
contraindications to contrast administration. This study aimed to develop and
internally validate a simplified predictive model based exclusively on routinely
assessable non-contrast MRI features for preoperative differentiation of ovarian
tumors.

Methods

This retrospective single-center study included 179 women with ovarian
tumors who underwent preoperative pelvic MRI and subsequent surgical treatment
between 2020 and 2025. Patients were divided into a training cohort (n = 126) for
model development and an internal validation cohort (n = 53). Conventional MRI
features were assessed using a structured checklist and transformed into categorical
variables. Histopathological examination served as the reference standard. A
multivariable logistic regression model was developed using selected non-collinear
predictors, and diagnostic performance was evaluated using receiver operating
characteristic (ROC) analysis.

Results

Multivariable logistic regression identified five independent MRI predictors
of malignancy: lesion shape, wall thickness, papillary projections, regional lymph
node enlargement, and pelvic fluid. In the training cohort, the model demonstrated
excellent diagnostic performance with an area under the ROC curve (AUC) of
0.942 (95% CI: 0.885-0.976), sensitivity of 94.4%, specificity of 81.8%, and
overall diagnostic accuracy of 87.9%. Internal validation demonstrated sensitivity
of 70.6%, specificity of 89.5%, and overall accuracy of 77.4%, indicating
acceptable reproducibility.



Conclusions

The proposed non-contrast MRI-based logistic regression model
demonstrated effective differentiation between benign and malignant ovarian
tumors using routinely assessable imaging features. The model may serve as an
interpretable decision-support tool for preoperative risk stratification, particularly
in settings where contrast-enhanced MRI is unavailable or contraindicated. Further
external multicenter validation is required to confirm its generalizability and
clinical utility.

Keywords: ovarian tumors; ovarian cancer; magnetic resonance imaging;
non-contrast MRI; adnexal masses; logistic regression; predictive model;
diagnostic accuracy; risk stratification; O-RADS MRI.

Introduction

Ovarian cancer is one of the leading causes of cancer-related mortality
among women worldwide because it is frequently diagnosed at advanced stages
due to the absence of specific early symptoms [1].

Similar diagnostic challenges are observed in low- and middle-income
settings, where access to advanced imaging protocols may be limited. The primary
clinical challenge in the evaluation of ovarian masses is differentiation between
benign and malignant lesions, as treatment strategy and prognosis depend largely
on tumor biology. Histopathological examination remains the diagnostic gold
standard; however, preoperative biopsy of ovarian tumors is rarely performed
because of technical limitations and the risk of tumor dissemination. Consequently,
definitive diagnosis is often established only after surgical intervention, potentially
leading to unnecessary invasive procedures.

Magnetic resonance imaging (MRI) is considered one of the most effective
noninvasive imaging modalities for characterization of ovarian tumors because of
its superior soft tissue contrast and high diagnostic performance in the assessment
of adnexal lesions [6—8]. In routine clinical practice, MRI findings are
predominantly interpreted using qualitative visual assessment, which is highly
dependent on radiologist experience. In addition, imaging features of benign and
malignant ovarian tumors frequently overlap, contributing to diagnostic uncertainty
[7,9].

Previous studies comparing MRI findings with histopathological results
have reported diagnostic accuracies ranging from 83% to 93% [8—10]. To improve
diagnostic consistency and standardization of image interpretation, several MRI-
based scoring systems have been developed, including the ADNEX MR scoring
model and the standardized O-RADS MRI classification system [1,2,11,12]. These
approaches have demonstrated high diagnostic performance and reproducibility;
however, they generally require dynamic contrast-enhanced MRI, which may not
be available or feasible in all clinical settings [2,6]. In addition, standardized MRI
reporting terminology and lexicons have been developed to improve consistency
and reproducibility in the description of adnexal lesions across institutions and
readers [16].

Despite improved standardization, MRI interpretation remains partially
dependent on radiologist expertise, and indeterminate lesions continue to represent



a diagnostic challenge even within standardized MRI classification systems such as
O-RADS MRI [3,11-14].

In routine clinical practice, contrast-enhanced MRI cannot always be
performed because of limited availability, prolonged examination protocols,
economic considerations, or contraindications to gadolinium-based contrast agents.
Therefore, simplified non-contrast MRI approaches that rely on routinely
assessable morphological features may provide a practical alternative for
preoperative risk assessment [4,10,17,18].

Therefore, this study aimed to develop and internally validate an
interpretable logistic regression model based exclusively on routinely assessable
non-contrast MRI features as a decision-support tool for preoperative risk
stratification of ovarian tumors.

Materials and Methods

Study Design and Patients

This retrospective single-center study included 179 female patients aged 20—
72 years with ovarian tumors who underwent preoperative pelvic MRI examination
and subsequent surgical treatment at the Republican Specialized Scientific and
Practical Medical Center of Oncology and Radiology of the Republic of
Uzbekistan between 2020 and 2025.

The study population was divided into two independent cohorts:

(1) a training cohort consisting of 126 patients used for predictive model
development and

(2) an internal hold-out validation cohort consisting of 53 patients used for
validation of model performance.

In the internal hold-out validation cohort, histopathological examination
identified benign ovarian tumors in 19 patients and malignant ovarian tumors in 34
patients.

All patients underwent surgical treatment. Diagnostic laparotomy was
performed in 12 patients. Laparoscopic hysterectomy with bilateral salpingo-
oophorectomy and omentectomy was performed in 15 patients. The remaining 99
patients underwent laparotomy with hysterectomy, bilateral salpingo-
oophorectomy, and omentectomy.

In all cases, tumor tissue samples were obtained for histopathological
examination, which served as the reference standard.

Preoperative serum CA-125 levels were measured in all patients.

According to histopathological findings in the training cohort, 54 patients
(42.8%) had benign ovarian tumors and 72 patients (57.1%) had malignant ovarian
tumors. The histopathological distribution of ovarian tumors in the training cohort
is presented in Table 1.

Table 1. Histopathological distribution of ovarian tumors in the training
cohort (n = 126)

Tumor category Histological type n (%)

Benign ovarian tumors (n = 54, 42.8%) Serous cystadenoma 27 (50.0)

Endometriotic cyst 10 (18.5)




Hemorrhagic cyst 7 (13.0)
Mucinous cystadenoma 4(7.4)
Follicular cyst 5(9.3)
Dermoid cyst 1(1.8)
Malignant ovarian tumors (n =72, Serous adenocarcinoma 45 (62.5)
57.1%)
Mucinous adenocarcinoma 2(2.8)
Dysgerminoma 14 (19.4)
Granulosa cell tumor 7(9.7)
Borderline Brenner tumor 4 (5.6)

Outcome Definition

The reference standard for outcome classification was postoperative
histopathological examination. Ovarian lesions were categorized into benign and
malignant groups according to final histopathological diagnosis. Borderline tumors
were included in the malignant outcome category because they were managed
according to oncologic treatment protocols and their small number precluded
separate subgroup analysis.

Clinical Characteristics

Patient age ranged from 20 to 72 years. Benign ovarian tumors were more
frequently observed in patients aged 20—40 years (51.8%), whereas malignant
tumors predominantly occurred in patients older than 40 years (80.6%).

Tumor grading was available in 38 patients with malignant ovarian tumors.
Well-differentiated tumors (G1l) were identified in 15 patients, moderately
differentiated tumors (G2) in 12 patients, and poorly differentiated tumors (G3) in
11 patients.

Tumor staging was performed according to the International Federation of
Gynecology and Obstetrics (FIGO) classification system (Table 2). Most
malignant ovarian tumors were diagnosed at advanced stages (FIGO III-IV).

Table 2. Distribution of patients according to the FIGO staging system for
ovarian cancer

FIGO stage Number of patients (n) %
I-11A 24 33.3
[IB-ITI-1V 40 55.5

X (unknown / not

assessed) 8 1

Most patients with malignant ovarian tumors were diagnosed at advanced
stages (FIGO III-1V). In eight patients, insufficient data were available for
accurate staging.

MRI Acquisition

Pelvic MRI examinations were performed using a 1.5-T MRI scanner
(Magnetom Sonata; Siemens Healthcare, Erlangen, Germany). Prior to imaging, all




patients underwent standard preparation aimed at reducing bowel peristalsis
artifacts, including adherence to a low-fiber diet for two days before MRI
acquisition.

The MRI protocol included high-resolution T2-weighted images acquired in
axial, sagittal, and coronal planes using turbo spin-echo (TSE), fast spin-echo
(FSE), and rapid acquisition with relaxation enhancement (RARE) sequences. T1-
weighted spin-echo images were obtained with and without fat suppression.
Diffusion-weighted imaging (DWI) was performed using echo-planar imaging
sequences with fat suppression.

No intravenous contrast agents were administered.

MRI Feature Assessment

MRI examinations were analyzed using a structured checklist of predefined
imaging features (Table 3).

Table 3. Structured MRI checklist for assessment of ovarian lesions

No. MRI feature Categories
1 Lesion size <6cm/>6 cm
2 Lesion shape Regular / Irregular
3 Laterality Unilateral / Bilateral
4 Lesion margins Well-defined / Ill-defined
. Cystic / Cystic—solid /
> Lesion type Predominantly solid
: : : Normal (<3 mm) /
6 Wall thickness of cystic lesions Thickened (>3 mm)
7 Inner wall surface of cystic lesion Smooth / Irregular
8 Papillary projections of walls or septa Absent / Present
9 Size of papillary projections <3 mm />3 mm
10 | Ascites Absent / Present
11 | Excess pelvic fluid Absent / Present
12 | Peritoneal metastases Absent / Present
: : Normal (<10 mm) /
13 | Regional lymph node size Enlarged (>10 mm)
14 | Menopausal status Premenopausal /
Postmenopausal
15 | CA-125 level <35 U/mL />35 U/mL

The evaluated MRI features included lesion size, shape, laterality, lesion
margins, lesion composition, wall thickness, inner wall irregularity, presence and
size of papillary projections, ascites, pelvic fluid, peritoneal metastases, regional
lymph node enlargement, menopausal status, and serum CA-125 level.

Predictor Selection

Candidate predictors were selected based on clinical relevance and previous
literature. Variables demonstrating multicollinearity were excluded before model
fitting.

Predictive Model Development




A supervised predictive modeling approach based on multivariable logistic
regression analysis was used to differentiate benign and malignant ovarian tumors
using conventional non-contrast MRI features.

The model development process consisted of several sequential steps.
Initially, visually assessed MRI features were converted into categorical variables
using a predefined scoring system. An experienced radiologist performed
categorical assessment of MRI characteristics using standardized imaging criteria.

Prior to predictive model construction, MRI features were categorized using
predefined binary scoring criteria. For example, lesion size <60 mm was assigned a
score of 0, whereas lesion size >60 mm was assigned a score of 1. Smooth lesion
margins were scored as 0, while irregular margins were scored as 1. The absence
of ascites was scored as 0, whereas its presence was scored as 1.

The categorized MRI variables were subsequently entered into a
computerized dataset for predictive model development. Variables associated with
malignancy in univariable analysis were entered into multivariable logistic
regression.

Based on the selected non-collinear predictors, a multivariable logistic
regression model was constructed using training cohort data.

Model discrimination ability was evaluated using receiver operating
characteristic (ROC) curve analysis. The optimal discrimination threshold for
classification of ovarian lesions was determined using the Youden index.

Validation of the Predictive Model

Validation of the predictive model was performed using an independent test
cohort consisting of 53 patients with ovarian tumors.

For each patient in the test cohort, the MRI malignancy index was calculated
using the logistic regression equation developed on the training cohort data.
Classification performance was assessed using the predefined discrimination
threshold (>0.3062).

Sensitivity, specificity, and overall diagnostic accuracy obtained in the test
cohort were compared with those observed in the training cohort to evaluate model
reproducibility and generalizability.

Statistical Analysis

Statistical analysis was performed using MedCalc (MedCalc Software Ltd,
Ostend, Belgium).

Continuous variables were summarized as mean + standard deviation or
median (interquartile range), depending on distribution.

Categorical variables were presented as frequencies and percentages.

Differences between benign and malignant groups were evaluated using the
chi-square test or Fisher exact test for categorical variables and Student’s t-test or
Mann—Whitney U test for continuous variables, as appropriate.

Candidate MRI predictors were assessed for multicollinearity prior to model
construction.

Multivariable logistic regression analysis with backward stepwise selection
was used to develop the predictive model.



Model discrimination was assessed using ROC analysis and area under the
curve (AUC).

Diagnostic performance was evaluated using sensitivity, specificity, overall
accuracy, positive predictive value, and negative predictive value.

Statistical significance was defined as p <0.05.

Ethics Approval and Consent to Participate

The study was conducted in accordance with the principles of the
Declaration of Helsinki. The study protocol was approved by the local Ethics
Committee of the Republican Specialized Scientific and Practical Medical Center
of Oncology and Radiology (Uzbekistan).

Written informed consent was obtained from all patients prior to inclusion in
the study.

Results

Based on the visual assessment of conventional MRI images, three types of
ovarian tumor MRI patterns were identified:

. Type 1: unilocular or multilocular cystic lesions with thin (<3 mm)
and smooth walls;

. Type 2: cystic lesions with large papillary projections (>3 mm) and a
solid component;

. Type 3: predominantly solid lesions.

The distribution of lesions according to MRI pattern types is presented in
Table 4.

Table 4. Histological types of ovarian tumors and their frequency according

to MRI pattern types.
MRI pattern type Histological type of | Number of\
ovarian tumor patients

Unilocular and multilocular cystic
lesions without or with single small Follicular cyst 5 10.2
papillary projections (<3 mm) (n =49)

Serous cystadenoma 18 36.7
Mucinous 4 g7
cystadenoma

Endometriotic cyst 10 20.4
Hemorrhagic cyst 7 14.3
Serous . 5 10.2
adenocarcinoma

Cystic lesions with large papillary
projections (>3 mm) and solid Serous cystadenoma 9 17.6
component (n = 51)

Serous 40 784
adenocarcinoma
Mucinous 5 40

adenocarcinoma




MRI pattern type Histological type of Numb.er of %
ovarian tumor patients
Predominantly solid lesions (n = 26) Dermoid cyst 1 3.8
Dysgerminoma 14 53.8
Granulosa cell tumor 7 26.9
Brenner tumor 4 154

Benign ovarian tumors predominantly demonstrated unilocular or
multilocular thin-walled cystic morphology with smooth margins and
homogeneous high T2-weighted signal intensity (Figure 1). Mucinous
cystadenomas frequently demonstrated heterogeneous internal signal intensity
(“stained glass™” appearance) (Figure 2), whereas endometriotic cysts showed
characteristic T1 hyperintensity with T2 shading (Figure 3).

Malignant ovarian tumors more frequently demonstrated cystic-solid or
predominantly solid morphology, irregular margins, thickened septa, papillary
projections, ascites, and regional lymph node enlargement (Table 3).
Representative examples of malignant ovarian tumors are shown in Figures 4—7.

Table 5. Frequency of MRI features suggestive of malignancy in benign and

malignant ovarian tumors (n, %)

Benign tumors | Malignant tumors

MRI feature

(n = 54)

(n="72)

[rregular lesion shape

18 (33.3%)

52 (72.2%)

Cystic—solid or predominantly solid lesion

11 (20.4%)

65 (90.3%)

[11-defined lesion margins 0 (0%) 44 (61.1%)
Thickened walls/septa (>3 mm) 6 (11.1%) 44 (61.1%)
Irregular inner wall surface 25 (46.3%) 58 (80.6%)
Presence of papillary projections 9 (16.7%) 40 (55.6%)
Large papillary projections (>3 mm) 2 (3.7%) 34 (47.2%)

Signal intensity ratio of solid component to
myometrium (<1.5)

12 (22.7%)

46 (63.9%)

Enlarged regional lymph nodes (>10 mm

short axis) 5(9.2%) 36 (50.0%)
Peritoneal metastases 0 (0%) 40 (55.6%)
Ascites 3 (5.6%) 42 (58.4%)
Excessive fluid in the Douglas pouch 3 (5.6%) 28 (38.9%)

Diffusion restriction on DWI

4 (7.4%)

26 (36.1%)




Figure 1. Serous cystadenoma of the left ovary. Axial and sagittal T2-
weighted images demonstrate a multilocular cystic lesion with smooth walls and a
small papillary projection (arrows).

Figure 2. Mucinous cystadenoma of the ovary demonstrating heterogeneous
internal signal intensity (“stained glass” appearance).

Figure 3. Endometriotic cyst demonstrating T1 hyperintensity with
characteristic T2 shading.



. 8.
Figure 4. Hemorrhagic ovarian cyst demonstrating heterogeneous internal

signal intensity.
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Figure 5. Serous cystadenocarcinoma demonstrating multilocular cystic-
solid morphology with papillary projections.
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Figure 6. Bilateral serous cystadenocarcinoma with thickened walls and
papillary projections.




Figure 7. Granulosa cell tumor demonstrating predominantly solid

morphology.

Relevant MRI features associated with tumor malignancy were identified

using the Kruskal-Wallis test (Table 6).

Table 6. Statistical significance of MRI features for predicting ovarian tumor

malignancy (Kruskal-Wallis test)

No. MRI feature VaIiIue Vall)ue

1 |Lesion size >60 mm 3.548 | 0.06*

2 |Bilateral involvement 2.634 | 0.105*
3 |Irregular lesion shape 18.2 |<0.001
4 |MRI pattern types [II-IV 68.5 |<0.001
5 |Ill-defined lesion margins 50.3 |<0.001
6 |Wall/septal thickness >3 mm 28.2 [<0.001
7 |Irregular inner wall surface 15.9 [<0.001
8 |Presence of papillary projections 18.2 |<0.001
9 |Papillary projection size >3 mm 25.1 |<0.001
10 Signal intensity ratio (solid component / myometrium) on 231 | <0001

T2WI

11 |Regional lymph nodes >10 mm 15.2 |<0.001
12 |Peritoneal metastases 43.6 |<0.001
13 |Ascites 37.1 |<0.001
14 |Excessive fluid in the Douglas pouch 18.3 [<0.001
15 |Diffusion restriction on DWI 10.0 0.002

Significant differences were observed for 13 of the 15 evaluated MRI

features, indicating their relevance for malignancy prediction.

Multivariable logistic regression analysis identified five independent non-

collinear MRI predictors of malignancy:
1. Lesion shape;




2. Wall thickness;

3. Presence of papillary projections;

4. Size of regional lymph nodes;

5. Presence of pelvic fluid.

The adequacy of the selected predictors was confirmed by Wald statistics
(Table 7).

Table 7. Wald test results for independent predictors in the MRI-based logistic
regression model

Predictor variable Wald statistic p value
Wall thickness 16.944 0.0001
Regional lymph node size 8.1339 0.0043
Lesion shape 10.0472 0.0015
Papillary projections 11.7423 0.0006
Fluid in the Douglas pouch 8.6134 0.0033
Constant 21.4306 <0.0001

Using these variables, a logistic regression model for predicting the
histological nature of ovarian tumors was developed:
Y=1/]1+ exp — (—4.46856 + 3.09234x: + 2.00053x> + 2.37226x; +
1.27840x4 + 2.53123x5)], where Y represents the malignancy index;
x: wall thickness;
x2 lymph node size;
xs lesion shape;
x4 papillary projections;
xs presence of pelvic fluid.
Model performance was evaluated using ROC analysis (Figure 8).
Figure 8. Receiver operating characteristic (ROC) curve of the MRI-based
logistic regression model for predicting the nature of ovarian lesions.
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The selected discrimination threshold was chosen to optimize overall
diagnostic performance and was subsequently used for validation analysis.

The area under the ROC curve was 0.942 + 0.022 (p < 0.001), with a 95%
confidence interval of 0.885-0.976. Sensitivity was 94.4%, specificity 81.1%,
overall accuracy 87.9%, positive predictive value 94.7%, and negative predictive
value 75.0%, with an optimal discrimination threshold of >0.3062.

Validation of the Predictive Model

The predictive performance of the MRI-based logistic regression model was
additionally evaluated using an internal hold-out validation cohort consisting of 53
patients with ovarian tumors. For each patient, the malignancy index was
calculated using the regression equation derived from the training cohort data (n =
126). Lesions were classified as benign or malignant according to the predefined
discrimination threshold of >0.3062.

In the validation cohort, histopathological examination identified benign
ovarian tumors in 19 patients and malignant ovarian tumors in 34 patients. The
MRI-based predictive model demonstrated a sensitivity of 70.6%, specificity of
89.5%, and overall diagnostic accuracy of 77.4%. In comparison, the
corresponding diagnostic performance values in the training cohort were 94.4%,
81.8%, and 87.9%, respectively (Table 8).

Table 8. Comparison of diagnostic performance of the MRI-based
malignancy index between the training and validation cohorts.

Cohort Number of Sensitivity Specificity Accuracy
patients (%) (%) (%)
Training cohort 126 94.4 81.8 879
Validation 53 70.6 89.5 77.4
cohort

Comparative analysis demonstrated no statistically significant differences in
specificity and overall diagnostic accuracy between the training and validation
cohorts (p > 0.05), indicating acceptable reproducibility of the proposed predictive
model. However, sensitivity was lower in the validation cohort. In the validation
cohort, sensitivity was lower than in the training cohort, whereas specificity and
overall diagnostic accuracy remained relatively stable. This observation may
reflect differences in case distribution between cohorts and emphasizes the need
for further external validation in larger patient populations.

Discussion

Conventional MRI remains an important imaging modality for preoperative
characterization of ovarian tumors because of its high soft tissue contrast and
ability to depict morphologic features associated with malignancy. However,
differentiation between benign and malignant ovarian lesions continues to be
challenging due to overlapping imaging appearances and variability in image
interpretation.

In the present study, we developed and internally validated an interpretable
logistic regression model based exclusively on routinely assessable non-contrast




MRI features for differentiation of benign and malignant ovarian tumors. The
proposed model demonstrated high discrimination ability in the training cohort and
maintained reasonable diagnostic performance in the validation cohort, supporting
its potential role as a decision-support tool for preoperative risk stratification.

Previous studies have shown that MRI-based scoring systems may improve
standardization and diagnostic reproducibility in the assessment of adnexal lesions.
Established approaches such as the O-RADS MRI classification system have
demonstrated high diagnostic performance and contributed to more structured
interpretation of ovarian lesions. However, these approaches frequently rely on
contrast-enhanced imaging protocols and structured interpretation workflows.
Recent multicenter investigations have further confirmed the high diagnostic
performance of the O-RADS MRI scoring system for characterization of adnexal
masses, supporting its role in standardized MRI assessment of ovarian lesions [5].

The present model was not designed to replace established MRI
classification systems but rather to provide an alternative decision-support
approach in situations where contrast-enhanced MRI is unavailable, impractical, or
contraindicated. In this context, simplified non-contrast MRI assessment may
represent a clinically applicable strategy for preoperative risk stratification.

An important strength of the proposed model is that all predictors were
derived from routinely assessable conventional MRI features without
administration of contrast agents. The final model included lesion shape, wall
thickness, papillary projections, regional lymph node enlargement, and pelvic
fluid, all of which demonstrated independent association with malignancy.
Selection of a limited number of predictors allowed development of an
interpretable model while reducing complexity and maintaining diagnostic
performance.

The diagnostic performance observed in the training cohort demonstrated
high sensitivity and acceptable specificity. During validation, sensitivity decreased
whereas specificity and overall diagnostic performance remained relatively stable.
This finding may reflect differences in case distribution between cohorts and
emphasizes the importance of future external wvalidation in larger patient
populations.

Compared with visual MRI assessment alone, the proposed model may
contribute to more standardized risk estimation and support radiologists in
situations characterized by diagnostic uncertainty. Nevertheless, interpretation of
ovarian MRI findings remains dependent on imaging quality, reader experience,
and clinical context.

This study has several limitations. First, the study had a retrospective single-
center design, which may limit generalizability of the findings. Second, the
validation cohort was relatively small and included heterogeneous histological
subtypes of ovarian tumors. Third, MRI feature assessment was based on manually
categorized imaging characteristics, which may introduce observer-dependent
variability. Finally, model performance was evaluated using internal hold-out
validation rather than external multicenter validation.



Therefore, the proposed model should be considered as a decision-support
tool rather than a replacement for established MRI classification systems. Future
studies should focus on external validation and assessment of clinical utility across
different patient populations.

Conclusions

The proposed MRI-based logistic regression model, when used in addition to
conventional visual MRI assessment, demonstrated effective differentiation
between benign and malignant ovarian lesions, achieving an overall diagnostic
accuracy of 87.9% in the training cohort.

Based exclusively on routinely assessable non-contrast MRI features, the
model may serve as a decision-support tool for preoperative risk stratification of
ovarian tumors, particularly in settings where contrast-enhanced MRI is
unavailable or contraindicated.

Further external multicenter validation studies with larger patient
populations are required to confirm the reproducibility, generalizability, and
potential clinical utility of the proposed model.
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