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Prediction model for intracranial aneurysm rupture and prognosis based on morphological and

imaging features on CT angiography

LU Chenyang, ZHANG Zhou
Medical Imaging Center, Taihe Hospital of Shiyan City, Shiyan 442000, China

Abstract: Objective To explore the prediction model for intracranial aneurysm rupture and prognosis based on the
morphological and imaging features derived from CT angiography. Methods A retrospective study was performed on 100
patients with intracranial aneurysms treated between January 2021 and August 2024. Of these, 31 had intracranial aneurysm
ruptures, and 25 died within 28 days of follow-up. The general data and imaging data of patients were analyzed. Logistics
regression was adopted to identify the risk factors for intracranial aneurysm rupture and mortality, and ROC curve was used
to evaluate the predictive performance of the model. Results Statistically significant differences were observed between the
ruptured and non-ruptured groups, as well as between the survivor and non-survivor groups, in the following factors: age,
body mass index, number of aneurysms, longest diameter of aneurysms, body-neck ratio of aneurysms, aneurysm width, ratio
of aneurysm body width to mneck width, aneurysm vertical height, SurfaceArea, SurfaceVolumeRatio,
Maxium2DDiameterSlice, Maximum2DDiameterColumn, Maximun2DDiameterRow, drinking history, smoking history, and
hypertension history (all P<0.05). These factors were identified as risk factors for intracranial aneurysm rupture and
mortality. Conclusion The morphological and imaging features on CT angiography demonstrate favorable predictive
performance for intracranial aneurysm rupture and prognosis, and can serve as an important reference for the early prediction
of poor prognosis.
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Figure 1 CT images of intracranial aneurysm
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Table 1 Univariate analysis for intracranial aneurysm rupture

% W (n=31)  AEERH(n=69) x7/efli  PMH
PER (], 53 /140) 10/21 35/34 2.947 0.086
RIS % 71.29+1.18 66.55+1.35 19.548  <0.01
RIS U/kg - m? 25.72+1.33 24.73+1.40 338 0.001
i s 2/45) 25/6 19/50 24485  <0.01
WA o (e 47) 19/12 12/57 19271  <0.01
eI S G/ A5) 19/12 15/54 14911  <0.01
IR B 2.38+0.21 1.62+0.36 10.930  <0.01
Bh ke e K A% /mm 6.52+1.31 4.25+1.29 8.100  <0.01
Sk AL 1.74+0.28 1.28+0.21 9.105  <0.01
ShKIEE B /mm 5.75+1.16 4.26+0.40 9529  <0.01
SRR TR K T E 5 96 S T B LUAH 1.64+0.33 1.45+0.35 2.554 0.012
JeA PRI 1 1R ¥ /mm 10.78+1.29 9.88+1.30 3.209 0.002
JAPR B4R /mm 9.94+1.14 9.97+1.21 0.117 0.907
Jed 2915 B /mm 3.56+0.29 3.51£0.33 0.727 0.469
Comactnessl 0.03+0.02 0.03%0.01 0.001 0.999
Compactness2 0.51+0.16 0.55+0.27 0.765 0.446
SurfaceArea 164.13+10.22 84.23+10.23  36.133  <0.01
SurfaceVolumeRatio 2.12+0.29 1.54+0.24 9.731 <0.01
BREF 0.81+0.19 0.83+0.25 0.397 0.693
SphericalDisproportion 1.24+0.38 1.25+0.37 0.124 0.902
Maxium2DDiameterSlice 7.60+1.29 5.08+1.23 9.334 <0.01
Maximum2DDiameterColumn 7.76+1.14 6.38+1.38 4.868 <0.01
Maximun2DDiameterRow 7.36+0.86 5.42+1.41 7.080 <0.01
Elogation 0.74+0.21 0.76+0.27 0.365 0.716
Flatness 0.60+0.14 0.61£0.27 0.194 0.846
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Table 2 Univariate analysis for intracranial aneurysm-related mortality

5k W2l (n=25) Effd(n=6) X/ Pl
PERI (1, 55 /1%) 7/18 3/3 0301  0.583
AL A 73.11x1.21 63.70£1.04  17.506  <0.01

MRS B/kg - m? 25.99+1.31 24.59+1.39 2326 0.027
G B /) 22/3 2/4 5.440  0.020
WA L (/45 19/6 1/5 5075 0.024
o I 5 /A5 19/6 /5 5075  0.024
IR KA 2.49+0.23 1.92+0.12 5.829  <0.01

BN kJe e K A2 /mm 7.21+1.38 3.64+1.03 5921  <0.01

Sy Ik 1A 251 L 1.99+0.30 0.69+0.21 9.981  <0.01

B kR 56 1 /mm 5.99+1.17 4.75£1.10 2355 0.026
SRR R AR 8 5 9 0 LA 1.990.40 0.18£0.02  10.939  <0.01

JeE VR TE 5 B /mm 11.21£1.33 8.98+1.10 3793 0.001
R B A/ mm 9.95+1.13 9.89+1.17 0.174  0.863
I8 S5 [ /mm 3.55+0.25 3.60+£0.44 0.377  0.709
Comactnessl 0.03+0.01 0.03+0.02 0.001 0.999
Compactness2 0.51+0.18 0.49+0.10 0.260 0.790
SurfaceArea 166.13£10.28  155.81£9.97 2220 0.034
SurfaceVolumeRatio 2.284+0.27 1.45+0.38 6.254  <0.01

Bk 0.82+0.21 0.76+0.10 0.675  0.505
SphericalDisproportion 1.25+0.40 1.19+0.30 0.343 0.734
Maxium2DDiameterSlice 7.90+1.38 6.37+0.91 2.567 0.016
Maximum2DDiameterColumn 7.98+1.21 6.84+0.84 2.172 0.038
Maximun2DDiameterRow 7.91+0.91 5.07+0.67 7.153  <0.01

Elogation 0.73+0.22 0.77+0.36 0352 0.727
Flatness 0.59+0.13 0.63+0.19 0.619  0.541
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2.3 ROC &5 #r

i3 ROC M5B, LA A0 X6F 1 i N 3 fok Jg

WL AT I TN S e A e, IR 3.

#3 ROC %534
Table 3 ROC curve analysis

) PR BRI s
gh)e FLPATEAG] BBAME A BBA B R % REUE% FERE% . FRfER  AUC AUC(95% CI)
TRIE /%  TRIAE/ %
T2 28 37 32 3 60.00 90.32 46.38 43.07 9143 11231 0.771  0.762~0.864
et 22 35 40 3 62.00 88.00 53.33 38.60 93.02 4342 0852 0.810~0.977
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