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[Abstract] Objective To establish a prediction model used for anterior communicating aneurysm
rupture by using decision tree, random forest and gradient enhancement machine learning methods. Methods A
total of 381 patients with anterior communicating aneurysm, who were admitted to the Affiliated Hospital of
Qingdao University during the period from December 2012 to April 2020 and were compliance with
inclusion criteria, were enrolled in this study. Of the 381 patients, subarachnoid hemorrhage caused by
aneurysm was detected in 244 (ruptured group) and unruptured anterior communicating aneurysm was seen in
137 (unruptured group). The patients’ clinical information, including age, gender, smoking history, hypertension
history and subarachnoid hemorrhage history, and imaging characteristics, including the height of anterior
communication aneurysm, aneurysmal neck width, whether there was a dominant A1, whether the aneurysm
was regular, and the orientation of aneurysm, were collected. With the help of machine learning technique,
the above data were input to the computer to build the prediction model, and the prediction model was
evaluated by the receiver operating curve (ROC). Results There were statistically significant differences in
age, aneurysm height, aneurysmal neck width, irregularity of aneurysm and Al dominant signs between the
ruptured group and the unruptured group. The area under ROC curve of the decision tree prediction model
was 0.737(95%C1:0.637-0.837) with an accuracy rate of 73.15%. In the ROC of the random forest prediction
model, the area under ROC curve was 0.675(95%Cl1:0.569-0.7806) with an accuracy rate of 68.52%. In the
ROC of the gradient promotion model, the area under ROC curve was 0.758(95%CI:0.6569-0.8587) with an
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accuracy rate of 77.78%. Conclusion The prediction model established by machine learning method can

well predict the rupture of anterior communicating aneurysm. (J Intervent Radiol, 2021, 30. 412-417)
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