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Clinical study on the differentiation of fourth ventricle ependymoma and
medulloblastoma based on enhanced MRI whole—tumor radiomics
LIAO Jian—yong', ZHANG Jie!, GAO Pei-yi*
(1. Department of Radiology, Daxing Teaching Hospital of Capital Medical University, Beijing 102600, China;
2. Department of Radiology, Beijing Tiantan Hospital, Capital Medical University, Beijing 100160, China)

Abstract: Objective: To investigate the application value of radiomics based on enhanced MRI in differentiating fourth
ventricle ependymomas (EP) from medulloblastomas (MB), and to compare it with the manual film reading. Methods: A retro-
spective analysis was conducted on clinical and imaging data from surgically confirmed cases of EP and MB in the fourth
ventricle, with 80 EP cases and 135 MB cases respectively. They were randomly divided into a training set (n=150) and a
testing set (n=65) in a 7:3 ratio. Based on 18 radiomics features selected from T;WI enhanced images and statistically signifi-
cant clinical and imaging features, models were constructed using Logistic regression classifiers, including a radiomics model, a
clinical imaging features model, and a combined model. The model performance was assessed by the area under the curve
(AUC), and decision curve analysis. Results: The combined model exhibited the best diagnostic performance with an AUC of
0.981, and sensitivity, specificity, accuracy, and F1 score of 92.68%, 91.67%, 92.31%, and 0.938 respectively. The diagnostic
performance of the combined model was superior to that of the clinical-imaging features model (P<0.05). The combined model
also showed the highest net benefit. All three models demonstrated improvements in sensitivity, specificity, accuracy, and F1
score compared to manual film reading to varying degrees. Conclusion: Radiomics based on enhanced MRI is highly valuable
for differentiating EP from MB, particularly the combined model, which can help to improve preoperative diagnostic accuracy.
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Figure 1. The diagram of the region of interest.
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Figure 2. Screening of radiomic features. Figure 2a: Pearson
correlation for redundancy removal. Figure 2b: Employing 5 —fold
cross—validation in the LASSO method to find the optimal parameter
(N). Figure 2c: LASSO profile of selected features. Figure 2d:

Weight map of selected features.
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Figure 3. Radscore equation.
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Figure 4. ROC curve analysis results of the three models in the training set (Figure 4a) and test set (Figure 4b).
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Figure 5.

curve analysis results of the three models in the training set(Figure 5a) and test set(Figure Sb).
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Figure 6. Typical cases. Figure 6a, 6b: Female, 8 years old, MB, Radscore of 0.931, combined model prediction probability of 96.09%.
Figure 6¢, 6d: Male, 28 years old, EP, Radscore of —-5.156, combined model prediction probability of 99.99%.

Points
age -

0

0
hydrocephalus —

1

1

derag —

0

1

horizont tal_location —

0
radscor

o 8 7 5 5 4 3 2 4 0o 1 2 3 4

1
PTBE &)

2

1
vertical_location ——

2 0
Total Points

0 10 2 3 40 5 6 70 8 9 100 10 120 130
Linear Predictor

46 4 2 0 & 6 4 2 0 2 4 6 & 10
Posibilty ————

005 02 05 08 095

B7 MR RRSILIA

Figure 7. Nomogram of the combined model.
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