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Background: The use of artificial intelligence algorithms to help with accurate
diagnosis in medical images is one of the most important applications of this
technology in the field of medical imaging. In this research, the possibility of replacing
simple chest radiography instead of CT scan using machine learning models to detect
pneumothorax was investigated in cases where CT is usually requested.

Methods: This study is analytical and was conducted from November 2022 to May
2023 at Kermanshah University of Medical Sciences. The data used in this research was
extracted from the files of 350 patients suspected of pneumothorax. The collected
images were pre-processed in MATLAB software. Then, three machine learning
algorithms, including Logistic elastic net regression (LENR), Logistic lasso regression
(LLR) and Adaptive Boosting (AdaBoost) were used. To evaluate the performance of
these models, the criteria of precision, accuracy, sensitivity, specificity, area under the
receiver operating characteristic curve (AUC), F1 score, and misclassification were
used.

Results: In the AdaBoost model, the accuracy value in radiographic and CT images was
calculated as 98.89% and 98.63%, respectively, and the precision value was calculated
as 99.17% and 98.27%, respectively. In radiographic images, the AUC value for
AdaBoost model was calculated as 100% and in CT scan images as 96.96%. The F1
score for the same model in radiographic was 99% and in CT images was 98.68%. The
specificity value for the AdaBoost model was calculated as 99.45% in radiographic
images and 94.67% in CT scan images. In the LLR model, the AUC value for
radiographic and CT scan images was 99.87% and 99.02%, respectively.

Conclusion: According to the criteria evaluated in the present study, two LLR and
AdaBoost models have similar performance in radiographic and CT images in terms of
pneumothorax detection ability, so that this complication can also be diagnosed with
high precision level using machine learning techniques on the radiographic images and
thus receiving higher levels of radiation doses due to CT scan can be avoided in these
patients.

Keywords: artificial intelligence, machine learning, pneumothorax.
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