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Construction and validation of a prediction model for rupture of anterior communicating artery aneurysms based on
morphological characteristics of CTA radiomics

CHEN Peng—fei, FAN Wen—hui, LIANG Yi, WANG Jian. Department of Medical Imaging, General Hospital of the Yangtze River
Shipping, Wuhan 430010, China

[Abstract] Objective To explore the clinical value of constructing a model for predicting the rupture of anterior communicating
artery aneurysms based on CT angiography (CTA) radiomics features. Methods The medical records of 116 patients with anterior
communicating artery aneurysms admitted from 2016 to 2023 were retrospectively analyzed and divided into a training set and a test set
at a ratio of 8:2. Head CTA imaging parameters were collected, radiomics features were extracted using 3D Slicer software, and the
radiomics score (Rad score) was calculated. A multivariate logistic regression model was used to analyze the risk factors for aneurysm
rupture and construct a prediction model. The predictive ability of the model was evaluated using the ROC curve, and the clinical
application value was evaluated using the decision curve. Results The multivariate logistic regression analysis showed that age (OR=
0.944; 95% CI 0.897~0.993; P=0.025), the ratio of aneurysm length to parent artery diameter (SR; OR=2.247; 95% CI 1.214~4.15; P=
0.016), and the ratio of aneurysm height to neck width (aspect ratio, AR; OR=7.942; 95% CI 1.47~42.925; P=0.010) were independent
predictors of aneurysm rupture. Four significant radiomics features (Maximum 2D Diameter Column, Maximum 2D Diameter Row,
Surface Volume Ratio, Elongation) were screened out by the Lasso regression model, and the Rad score was obtained through calculation.
The ROC curve analysis showed that the area under the curve (AUC) of the combined model based on age, AR, SR, and Rad score was
0.889 (95% CI 0.821~0.958) in the training set and 0.921 (95% CI 0.803~0.999) in the test set. The calibration plot showed good
predictive accuracy between the actual probability and the predicted probability. The decision curve showed that within the threshold
probability range of 37%~65%, the net benefit of the combined model was higher than that of the traditional imaging prediction model.
Conclusion The combined model constructed by combining CTA radiomics features with traditional imaging features has a good
predictive ability for the rupture of anterior communicating artery aneurysms.
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Figure 1 Radiomics characteristics of an anterior com-
municating artery aneurysm analyzed by 3D Slice soft-
ware

A: CTA VR image shows an anterior communicating artery aneurysm.
B: Radiomics characteristics of the aneurysm are extracted by 3D

Slice software.

If-: Y254 AUC=0.873(95% CI 0802~0.943) , i 42
AUC=0.889(95% CI 0.756~1.000) . "LIE12.352,

2.3 AT RARAFAFIEM Z A FAMAEA Lasso 7] 14
HEE Y 7 1 HH A R S 4 DAL A 24 R AIE - Maximum
2D Diameter Column, Maximum 2D Diameter Row, Sur-
face Volume Ratio, Elongation, 22 28 ¥ ) & 15 3] Rad

10

=
2 . =1 ]
-]
£° P
2 3
. =
H 5
H g
%3 33
3 g
01087 T
2N — SQAIC 0005
g 4 b A g A pry
T T T T T T T T T
At e 04 om G iD B o w0 0 1
; @
1 - Specificity 1 - Spacificity 4

2 ROC i %k 53 #7 = FhiE BY T A1 32 38 3h Bk Al R A 3L
e

A DIERER B MK A AR & R AR FHE &%
K. B F AR

Figure 2 ROC curve analysis of the efficacy of three
models in predicting rupture of anterior communicating
artery aneurysms

A: Training set. B: Test set. Orange line: Combined model. Blue line:

Traditional imaging model. Green line: Radiomics model.
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Table 1 Clinical characteristics and imaging features of patients with anterior communicating artery aneurysms

FELFE YIZRAE (n=93) MR (n=23) SeitH P{E

AR (R) 58.43+11.81 62.39+11.45 1=—1.449 0.150
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Table 2 Efficacy of three models in predicting rupture of anterior communicating artery aneurysms
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Figure 3 Nomogram of the combined model for predicting the rupture risk of anterior communicating artery aneurysms
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Figure 4 Clinical value of three models in predicting the rupture risk of anterior communicating artery aneurysms ana-

lyzed by calibration curve and decision curve

A and C: Training set curves. B and D: Test set curves. A and B: Calibration curves. C and D: Decision curves, the y—axis represents net benefit, the x—

axis represents threshold probability. Orange line: Combined model. Blue line: Traditional imaging model. Green line: Radiomics model.
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