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Abstract

Early diagnosis of ovarian lesions is crucial for treatment and prognosis, but traditional diagnostic
methods are subject to interpretation variability. This study proposes an ovarian lesion classification
model based on the ResNet50 deep learning network, combined with Grad-CAM technology to gen-
erate heatmaps, enhancing the interpretability of the model. Through five-fold cross-validation on
930 ultrasound images, the model demonstrated high accuracy in distinguishing pathological types
such as normal, malignant, teratoma, borderline benign tumors, and chocolate cysts (average AUC
of 88.16). Heatmap visualization revealed that the model effectively identified lesion areas, partic-
ularly excelling in the classification of malignant tumors and teratomas. The study indicates that
this model has significant application value in the early screening and auxiliary diagnosis of ovarian
lesions, and future work can further optimize the model to address complex cases.
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Table 1. Evaluation indicators of different models
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Model AUC Precision Recall
Foldo 86.57 82.53 82.8
Fold1l 91.04 87.06 87.1
Fold2 85.37 80.21 79.57
Fold3 89.24 86.4 86.02
Fold4 88.6 84.27 84.41
Average 88.16 84.1 83.98
3.1.2. EETITIRBN IR
LR FERS, wlE 1~4.
ROC Curves for Each Class
1.0 va
- [~
,
,I
,/
rd
,/
0.8 g
Pd
/I
'
,I
/,,
)] s
w© 0.6 7%
2 v
= P
an 7
g
o 0.4 I
2 7’
ol 2
e
0.2
— Normal ROC (AUC=0.83)
—— Malignant ROC (AUC=0.99)
— Teratoma ROC (AUC=0.97)
0.0 — Borderline ROC (AUC = 0.91)
T —— Chocolate Cyst ROC (AUC = 0.97

Figure 1. ROC curve
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Mean Precision-Recall Curves for Each Class
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Figure 3. Confusion matrix
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Figure 4. Malignant ovarian tumor (multilocular, papillary)
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Original Image Grad-CAM

Figure 5. Ovarian malignant tumor (cystic and solid echo, low resistance blood flow)
5. PREEMAME(EMERAS, KEAMR)

DOI: 10.12677/acm.2025.1572158 1542 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1572158

Wi 55

3.2.2. REBMEZFIEMIE

7 R H o R S S X I, R AL B AR X e X IR I B 1V LR I S RE, (R R
FEE AR TR IR . 0 AR SRR A LG, R 5 S R ) A a5 30 S A T
ST IRt R R AE KA, i 6

Original Image Grad-CAM

Figure 6. Ovarian junctional tumor (multilocular cystic solid mass with papillary protrusion on the inner wall)
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Figure 7. Ovarian chocolate cyst (thick wall, glassy echo)
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Figure 8. Ovarian teratoma (visible dough sign, bone or tooth)
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Figure 9. Normal ovarian tissue (echo of several follicles)
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