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Risk factors of neurological complication after endovascular treatment of unruptured intracranial aneurysm

LI Li, DUAN Guo-li, ZHAO Rui, HUANG Qing-hai, HONG Bo, LIU Jian-min, XU Yi'
Department of Neurosurgery, Changhai Hospital, Navy Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To explore the risk factors of neurological complication (NC) after the endovascular treatment
of unruptured intracranial aneurysm (UIA), so as to provide strategies for reducing the incidence of NC. Methods We
retrospectively analyzed the clinical and imaging features of patients with UIA, who underwent endovascular treatment in
Changhai Hospital, Navy Medical University (Second Military Medical University) from Jan. 2010 to Jan. 2017. Univariate
analysis and multivariate logistic analysis were performed to analyze the risk factors of NC. Results NC occurred in 60
(5.02%) of 1 196 patients with UIA in this study. Univariate analysis showed that hypertension (P=0.026), smoking
(P=0.038), previous transient ischemic attack or cerebral infarction (P<<0.001), cardiovascular comorbidities (P=0.002),
aneurysm maximum diameter (P<<0.001), irregular shape or having a daughter sac (P=0.008) and stent types (P=0.001 )
were associated with NC. Multivariate analysis showed that previous transient ischemic attack or cerebral infarction (OR=
3.407, P<<0.001), cardiovascular comorbidities (OR=3.175, P=0.003), aneurysm maximum diameter>>10 mm (OR=
3.139, P<<0.001) and irregular shape or having a daughter sac (OR=2.096, P=0.026) were independent risk factors of NC.
Conclusion Previous transient ischemic attack or cerebral infarction, cardiovascular comorbidities, aneurysm maximum
diameter>>10 mm and irregular shape or having a daughter sac are independent risk factors of NC after endovascular
treatment of UIA.
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Tab 1 Characteristics of patients with UIA and univariate analysis of NC

Characteristic Non-NC group N=1 136 NC group N=60 ¥/t value P value
Patient related
Age (year), x s 57.39+11.04 57.74+12.52 —0.549 0.403
Age n (%) 0.457 0.499
<60 years 612 (53.9) 35(58.3)
>60 years 524 (46.1) 25 (41.7)
Female n (%) 778 (68.5) 41 (68.3) 0.001 0.980
Hypertension 7 (%) 533 (46.9) 37 (61.7) 4.969 0.026
Diabetes mellitus 7 (%) 95 (8.4) 7 (11.7) 0.797 0.372
Smoking n (%) 79 (7.0) 9(15.0) 4.296 0.038
Alcohol use 7 (%) 30 (2.6) 2(3.3) 0.098 0.754
Previous SAH n (%) 46 (4.0) 2(3.3) 0.000 1.000
Previous TIA or CI n (%) 145 (12.8) 18 (30.0) 14.383 <0.001
Cardiovascular comorbidities 7 (%) 66 (5.8) 10 (16.7) 9.538 0.002
Cerebral vascular stenosis 7 (%) 0.433 0.805
No 1037 (91.3) 55 (91.7)
Proximal 26 (2.3) 2(3.3)
Distal 73 (6.4) 3(5.0)
Aneurysm specific
Maximum diameter d/mm, x +s 7.22+8.01 12.77£9.21 —4.683 0.001
Maximum diameter 7 (%) 21.319 <0.001
<10 mm 922 (81.2) 34 (56.7)
>10 mm 214 (18.8) 26 (43.3)
Neck //mm, x+s 4.59+3.24 5.83+3.05 —3.138 0.503
Wide neck 7 (%) 1033 (86.2) 30(88.2) 0.101 0.732
Anterior/posterior circulation 7 (%) 0.272 0.602
Anterior circulation 1070 (94.2) 58 (96.7)
Posterior circulation 66 (5.8) 2(3.3)
Location n (%) 1.773 0.621
ACA, AcomA 119 (10.5) 9 (15.0)
MCA 109 (9.6) 7 (11.7)
ICA 855(74.3) 42 (70.0)
Others 53 (4.7) 2(3.3)
Perforator-rich vessel area n (%) 115 (10.1) 4 (6.7) 0.760 0.383
Multiplicity 7 (%) 296 (26.1) 10 (16.7) 2.639 0.104
Irregular shape or having a daughter sac n (%) 133 (11.7) 14 (23.3) 7.145 0.008
Treatment specific 7 (%)
Modality of treatment 1.993 0.574
Coiling only 151 (13.3) 8 (13.3)
Stent-assisted coiling 968 (85.2) 51 (85.0)
Balloon-assisted coiling 11 (1.0) 0(0.0)
Occlusion of parent artery 6 (0.5) 1(1.7)
Variety of coil 0.041 0.980
Not used 71(6.3) 4(6.7)
Bare coil 866 (76.2) 46 (76.7)

Modified coil 199 (17.5) 10 (16.7)
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Characteristic Non-NC group N=1 136 NC group N=60 /t value P value
Types of stent 13.231 0.001
Not used 168 (14.8) 9 (15.0)
Routine stent 902 (79.4) 39 (65.0)
Flow divert device 66 (5.8) 12 (20.0)
Number of stents 0.373 0.830
Not used 168 (14.8) 9 (15.0)
Single 845 (74.4) 46 (76.7)
Overlapping 123 (10.8) 5(8.3)
Raymond scale 0.063 0.969
Class 1 236 (20.8) 12 (20.0)
Class I 275 (24.2) 14 (23.3)
Class Il 625 (55.0) 34 (56.7)
Treat multiplicity UIA in one procedure 76 (6.7) 4 (6.7) 0.000 1.000

UIA: Unruptured intracranial aneurysm; NC: Neurological complication; SAH: Subarachnoid hemorrhage; TIA: Transient

ischemic attack; CI: Cerebral infarction; ACA: Anterior cerebral artery; AcomA: Anterior communicating artery; MCA: Middle

cerebral artery; ICA: Internal carotid artery
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Tab 2 Multivariate analysis of NC in patients with UIA

Variable B SE Wald dr OR (95% CI) P value
Hypertension 0.686 0.403 2.900 1 1.401 (0.788, 2.490) 0.251
Smoking 0.686 0.403 2.900 1 1.986 (0.902, 4.373) 0.089
Previous TIA or cerebral infarction 1.226 0.325 14.203 1 3.407 (1.801, 6.445)  <<0.001
Cardiovascular comorbidities 1.155 0.392 8.668 1 3.175 (1.471, 6.852) 0.003
Irregular shape or having a daughter sac 0.740 0.333 4.928 1 2.096 (1.090, 4.028) 0.026
Maximum diameter>10 mm 1.144 0.328 12.202 1 3.139 (1.652,5.965)  <<0.001
Types of stent 2 0.051

Not used
Routine stent —0.249 0.393 0.402 0.779 (0.361, 1.684) 0.526
Flow divert device 0.753 0.535 1.982 2.124 (0.744, 6.061) 0.159

UIA: Unruptured intracranial aneurysm; NC: Neurological complication; TIA: Transient ischemic attack; SE: Standard error;

OR: Odds ratio; CI: Confidence interval
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Tab 3 Evaluation of discrimination and calibration

abilities of the predictive model

Item Value

Discrimination

AUC of ROC curve (95% CI) 0.760 (0.697, 0.823)

P value <<0.001
Calibration, goodness of fit

—2 log likelihood 422.287

Cox-Snell R 0.044

Nagelkerke R’ 0.134

Hosmer-Lemeshow test

P value () value) 0.296 (6.105)

AUC: Area under curve; ROC: Receiver operating

characteristic
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