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Optimization of CT image analysis of pulmonary hypertension due to pulmonary tuberculosis secondary to
fibrous mediastinitis based on gradient technique

NA Jianrong, YAN Mei, CHU Jiaojiao, WANG Yifan (Respiratory and Critical Care Department and

Radiology Department of Ningxia Medical University General Hospital ,Yinchuan 750004 ,China)

Objective The aim of this study was to develop and evaluate a deep learning model based on convolutional
neural networks ( CNNs) for the automatic identification of pulmonary hypertension due to pulmonary tuberculosis
secondary to fibrosing mediastinitis from optimized CT images. Methods CT images are processed by using a gradient
optimization algorithm, combined with model training using gradient descent to improve diagnostic accuracy and
efficiency. During the development process, the data is first normalized and data enhancement techniques are applied to
improve the generalization ability of the model. The U-Net network architecture was used as the base framework.and the
model was trained by the Adam optimizer,with the initial learning rate set to 0. 001 and an early stopping mechanism to
prevent overfitting. Key metrics such as precision, recall, F1 score and area under the receiver operating characteristic
curve (ROC) (AUC) are used for evaluation. The model demonstrates excellent performance on an independent test set.

Results The model demonstrated excellent performance on the independent test set. The mean values of the Dace
coefficient,recall, and precision were 0. 789, 0. 794, and 0. 820, respectively. These results indicate that the model is
effective in recognizing CT image features of pulmonary hypertension. The model performed consistently in patients with
different degrees of tuberculosis,with mean Dess coefficients. recalls,and precision rates reaching above 0. 80 in patients
with severe and very severe tuberculosis, while these metrics were slightly lower in patients with mild disease. The model
had a sensitivity of 85% ,a specificity of 88% ,an F1 score of 86% .and an area under the receiver operating characteristic
curve (AUC) of 96% , demonstrating excellent diagnostic capabilities. ~ Conclusion The model constructed from the
optimized images can effectively identify the CT image features of pulmonary arterial hypertension, which is an important
reference value for clinical diagnosis and treatment planning.
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Table 1 Baseline information on patients
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Fig. 1 Gradient optimization-based deep learning model construction
for pulmonary hypertension due to pulmonary tuberculosis secondary

to fibrosing mediastinitis
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Fig.2 Model performance in diagnosing the presence or absence of

pulmonary hypertension after optimization of CT image data
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Table 2 performance of different degree groups
in 50% discount cross validation
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Table 3 Diagnostic performance comparison of models before and
after image optimization
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