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Perioperative risk factors of stent-assisted coiling for acute ruptured intracranial aneurysm

TANG Hai-shuang, HE Xiao-wu, ZUO Qiao, XUE Gai-ci, ZHANG Xiao-xi, XU Yi, HONG Bo, HUANG Qing-hai, LIU Jian-min”
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200433, China

[Abstract] Objective To explore the influencing risk factors of perioperative technical complications and clinical prognosis of
stent-assisted coiling (SAC) for acute (<28 d) ruptured intracranial aneurysm (RIA). Methods Acute RIA patients, who received
SAC treatment in Changhai Hospital of Naval Medical University (Second Military Medical University) between Jan. 2012 and
Jun. 2018, were retrospectively enrolled. The clinical and imaging data were analyzed using univariable analysis and multivariate
logistic regression analysis to identify the potential risk factors of perioperative technical complications and clinical prognosis.
Results A total of 509 acute RIA patients (170 males and 339 females), who underwent SAC treatment and received 30-d follow-
up, were included in this study. Perioperative ischemic complications occurred in 28 cases (5.5%), and multivariate regression
analysis showed that the location of aneurysms at the bifurcation of blood vessels was an independent risk factor of ischemic
complications (odds ratio [OR]=4.108, P=0.001). Perioperative hemorrhagic complications occurred in 25 cases (4.9%), and
multivariate regression analysis showed that age<<60 years was an independent risk factor of hemorrhagic complications (OR=3.574,
P=0.014). The modified Rankin scale (mRS) scores of 81 patients (15.9%) ranged from 3 to 5 at discharge, 27 patients (5.3%) died
with mRS score of 6, and the poor prognosis (mRS score>2) rate was 21.2% (108/509). Multivariate regression analysis showed
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that age=80 years, Hunt-Hess 3-5 class, perioperative ischemic complications, perioperative hemorrhagic complications and

poor Glasgow coma scale (GCS) score were independent risk factors of poor prognosis (all P<<0.01). Conclusion For the acute

RIA patients treated with SAC, the location of aneurysms at the vascular bifurcation is an independent risk factor of perioperative

ischemic complications; age<<60 years is an independent risk factor for hemorrhagic complications; and the patients with poor GCS

score at admission have a poor prognosis at discharge, and perioperative ischemic and hemorrhagic complications are independent

risk factors of poor prognosis.

[Key words] intracranial aneurysm; subarachnoid hemorrhage; stents; neurologic complications
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Tab1 Univariate analysis of perioperative ischemic complications of acute RIA treated with SAC

Variable Ischemic N=28 Non-ischemic N=481 Statistic P value
General characteristic 7 (%)
Age (year) Y'=3.184 0.074
<60 19 (67.9) 243 (50.5)
=60 9(32.1) 238 (49.5)
Female 16 (57.1) 323 (67.2) r=1.192 0.275
Hypertension 14 (50.0) 211 (43.9) ¥'=0.404 0.525
Diabetes mellitus 4 (14.3) 39 (8.1) . =0.629 0.428
Smoking 6(21.4) 45(9.4) $.=3.043 0.081
Drinking 2 (7.1) 18 (3.7) *.=0.160 0.689
Hunt-Hess grade 1-2 21 (75.0) 355 (73.8) ¥'=0.020 0.889
Fisher grade 1-2 15 (53.6) 247 (51.4) ¥'=0.052 0.819
GCS score Fisher exact test 1.000
13-15 23 (82.1) 391 (81.3)
9-12 2(7.1) 39 (8.1)
3-8 3 (10.7) 51 (10.6)
Aneurysm feature
Aneurysm neck diameter d/mm, M (Q,, Oy) 3.7(2.5,4.4) 3.6(2.7,4.7) Z=—0.285 0.776
Maximum diameter d/mm, M (Q,, Q) 43(3.1,6.9) 4.6 (3.3,6.3) Z=-—0.392 0.695
<4 n (%) 12 (42.9) 192 (39.9)
4-10 n (%) 13 (46.4) 251 (52.2)
>10n (%) 3(10.7) 38(7.9)
Wide neck n (%) 24 (85.7) 396 (82.3) 1. =0.041 0.839
Classification of aneurysm 7 (%) Fisher exact test 0.551
Saccular aneurysm 23 (82.1) 418 (86.9)
Dissecting aneurysm 3(10.7) 39 (8.1)
Vesicular aneurysm 2(7.1) 24 (5.0)
Anterior circulation aneurysm 7 (%) 21 (75.0) 413 (85.9) r.=1.696 0.193
Bifurcated aneurysm n (%) 10 (35.7) 57 (11.9) Y.=11.178 0.001
Multiple aneurysm 7 (%) 7(25.0) 107 (22.2) ¥'=0.116 0.734
Irregular aneurysm n (%) 9(32.1) 125 (26.0) Y=0.517 0.472
Therapeutic factor n (%)
Treatment time<<3 d 22 (78.6) 369 (76.7) ¥'=0.051 0.821
Intraoperative tirofiban ¥'=0.745 0.388
Yes 15 (53.6) 297 (61.7)
No 13 (46.4) 184 (38.3)
Stent Fisher exact test 0.446
Enterprise 8(28.6) 183 (38.0)
Lvis 17 (60.7) 267 (55.5)
Solitaire/neuroform 3 (10.7) 31(6.4)
Multi-stent 4(14.3) 86 (17.9) $.=0.053 0.818
Multi aneurysm 3(10.7) 44 (9.1) *.=0.000 1.000
Immediate embolization after operation Fisher exact test 0.745
Raymond [ 13 (46.4) 193 (40.1)
Raymond II 3(10.7) 71 (14.8)
Raymond Il 12 (42.9) 217 (45.1)

SAC: Stent-assisted coiling; RIA: Ruptured intracranial aneurysm; GCS: Glasgow coma scale; M (Q, Qu): Median (lower

quartile, upper quartile)
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Tab 2 Multivariate analysis of perioperative ischemic complications of acute RIA treated with SAC

Variable B SE Wald dr OR (95% CI) P value
Age 0.595 0.423 1.982 1 1.814 (0.792, 4.156) 0.159
Smoking 0.970 0.502 3.741 1 2.638 (0.987,7.052) 0.053
Bifurcated aneurysm 1.413 0.426 11.016 1 4.108 (1.783, 9.462) 0.001

SAC: Stent-assisted coiling; RIA: Ruptured intracranial aneurysm; B: Regression coefficient; SE: Standard error; df: Degree of
freedom; OR: Odds ratio; CI: Confidence interval

R3 SACHFFAMH RIA BFARAH DAL ERNRRRSH

Tab 3 Univariate analysis of perioperative hemorrhagic complications of acute RIA treated with SAC

Variable Hemorrhage N=25 Non-hemorrhage N=484 Statistic P value
General characteristic 7 (%)
Age (year) ¥ =8.565 0.003
<60 20 (80.0) 242 (50.0)
=60 5(20.0) 242 (50.0)
Female 14 (56.0) 325 (67.1) Y=1.328 0.249
Hypertension 11 (44.0) 214 (44.2) ¥ =0.000 0.983
Diabetes mellitus 2 (8.0) 41 (8.5) ¥.=0.000 1.000
Smoking 3(12.0) 48 (9.9) ¥.=0.000 1.000
Drinking 3(12.0) 17 (3.5) Fisher exact test ~ 0.069
Hunt-Hess grade 1-2 17 (68.0) 359 (74.2) *=0.469 0.493
Fisher grade 1-2 12 (48.0) 250 (51.7) ¥=0.127 0.722
GCS score Fisher exact test ~ 0.295
13-15 19 (76.0) 395 (81.6)
9-12 1 (4.0) 40 (8.3)
3-8 5(20.0) 49 (10.1)
Aneurysm feature
Aneurysm neck diameter d/mm, M (Q,, Q) 3.6(2.2,4.4) 3.6(2.7,4.7) 7Z=—0.918 0.358
Maximum diameter d/mm, M (Q,, Q) 4.1(2.9,5.5) 4.5(3.3,6.5) Z=—1.170 0.242
Wide neck 7 (%) 22 (88.0) 398 (82.2) Y.=0.221 0.638
Classification of aneurysm 7 (%) Fisher exact test ~ 0.893
Saccular aneurysm 23(92.0) 418 (86.4)
Dissecting aneurysm 1(4.0) 41 (8.5)
Vesicular aneurysm 1 (4.0) 25(5.2)
Anterior circulation aneurysm 7 (%) 23 (92.0) 411 (84.9) 1. =0.469 0.493
Location of aneurysm 7 (%) ¥'=4.103 0.043
Internal and anterior communicating arteries 14 (56.0) 174 (36.0)
Other location 11 (44.0) 310 (64.0)
Bifurcated aneurysm 7 (%) 3 (12.0) 64 (13.2) ¥.=0.000 1.000
Multiple aneurysm 7 (%) 5(20.0) 109 (22.5) ¥'=0.087 0.768
Trregular aneurysm 7 (%) 7 (28.0) 127 (26.2) ¥'=0.038 0.845
Therapeutic factor n (%)
Treatment time<<3 d 23 (92.0) 368 (76.0) ¥ =3.400 0.065
Intraoperative tirofiban ¥'=0.958 0.328
Yes 13 (52.0) 299 (61.8)
No 12 (48.0) 185 (38.2)
Stent Fisher exact test ~ 0.712
Enterprise 8(32.0) 183 (37.8)
Lvis 15 (60.0) 269 (55.6)
Solitaire/Neuroform 2 (8.0) 32 (6.6)
Multi-stent 4 (16.0) 86 (17.8) $.=0.000 1.000
Multi aneurysm 2 (8.0) 45(9.3) *.=0.000 1.000
Immediate embolization after operation Fisher exact test ~ 0.961
Raymond 1 11 (44.0) 195 (40.3)
Raymond I 3(12.0) 71 (14.7)
Raymond Il 11 (44.0) 218 (45.0)

SAC: Stent-assisted coiling; RIA: Ruptured intracranial aneurysm; GCS: Glasgow coma scale; M (Q, Qu): Median (lower

quartile, upper quartile)
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Tab4 Multivariate analysis of perioperative hemorrhagic complications of acute RIA treated with SAC

Variable B SE Wald dr OR (95% CI) P value
Age<<60 years 1.274 0.519 6.022 1 3.574 (1.292, 9.884) 0.014
Drinking 1.216 0.690 3.102 1 3.373 (0.872, 13.048) 0.078
Treatment time<<3 d —1.342 0.750 3.204 1 0.261 (0.060, 1.136) 0.073
Internal and anterior communicating arteries 0.664 0.429 2.395 1 1.942 (0.838,4.502 ) 0.122

SAC: Stent-assisted coiling; RIA: Ruptured intracranial aneurysm; B: Regression coefficient; SE: Standard error; df: Degree of
freedom; OR: Odds ratio; CI: Confidence interval

RS SACHTTAME RIA BURHAEERS
Tab 5 Univariate analysis of prognosis of acute RIA treated with SAC

Variable Poor prognosis N=108 Good prognosis N=401 Statistic P value
General characteristic 7 (%)
Age (year) r.=8.716 0.003
<80 99 (91.7) 393 (98.0)
=80 9(8.3) 8(2.0)
Female 68 (63.0) 271 (67.6) ¥'=0.816 0.366
Hypertension 62 (57.4) 163 (40.6) £'=9.689 0.002
Diabetes mellitus 12 (11.1) 31(7.7) rY=1257 0.262
Smoking 13 (12.0) 38 (9.5) ¥=0.619 0.431
Drinking 6 (5.6) 14 (3.5) $.=0.491 0.483
Hunt-Hess grade 3-5 75 (69.4) 58 (14.5) Y¥=133249 <0.01
Fisher grade 3-4 86 (79.6) 161 (40.1) ¥’ =53.094 <0.01
GCS score Fisher exact test  <<0.01
13-15 42 (38.9) 372 (92.8)
9-12 24 (22.2) 17 (4.2)
3-8 42 (38.9) 12 (3.0)
Aneurysm feature
Aneurysm neck diameter d/mm, M (Q,, Q) 4.0 (2.8,5.0) 3.5(2.6,4.6) Z=-—1.288 0.358
Maximum diameter d/mm, M (Q,, Q) 5.034,74) 4.5(3.2,6.3) Z=—1.920 0.055
Wide neck n (%) 90 (83.3) 330 (82.3) ¥ =0.064 0.801
Classification of aneurysm 7 (%) Fisher exact test ~ 0.227
Saccular aneurysm 90 (83.3) 351 (87.5)
Dissecting aneurysm 9(8.3) 33(8.2)
Vesicular aneurysm 9(8.3) 17 (4.2)
Posterior circulation aneurysm 7 (%) 21(19.4) 54 (13.5) ¥'=2.420 0.120
Bifurcated aneurysm 7 (%) 17 (15.7) 50 (12.5) ¥=0.797 0.372
Multiple aneurysm 7 (%) 25(23.1) 89 (22.2) £'=0.045 0.833
Irregular aneurysm 7 (%) 32 (29.6) 102 (25.4) ¥=0.771 0.380
Therapeutic factor n (%)
Treatment time<3 d 84 (77.8) 307 (76.6) ¥'=0.071 0.790
Intraoperative tirofiban 58 (53.7) 254 (63.3) ¥=3.331 0.068
Stent Fisher exact test ~ 0.365
Enterprise 45 (41.7) 146 (36.4)
Lvis 54 (50.0) 230 (57.4)
Solitaire/Neuroform 9(8.3) 25(6.2)
Multi-stent 21 (19.4) 69 (17.2) *=0.293 0.589
Multi aneurysm 11 (10.2) 36 (9.0) ¥'=0.148 0.700
Immediate embolization after operation Fisher exact test ~ 0.367
Raymond [ 50 (46.3) 156 (38.9)
Raymond II 15 (13.9) 59 (14.7)
Raymond Il 43 (39.8) 186 (46.4)
Ischemic complication 7 (%) 16 (14.8) 12 (3.0) ¥'=22.876 <<0.01
Hemorrhagic complication 7 (%) 20 (18.5) 5(1.2) ' =154.346 <<0.01

SAC: Stent-assisted coiling; RIA: Ruptured intracranial aneurysm; GCS: Glasgow coma scale; M (Q., Qu): Median (lower
quartile, upper quartile)
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Tab 6 Multivariate analysis of poor prognosis of acute RIA treated with SAC

Variable B SE Wald dr OR (95% CI) P value
Age=80 years 2.040 0.657 9.647 1 7.687 (2.122,27.841) 0.002
Hunt-Hess grade 3-5 1.590 0.494 10.375 1 4.905 (1.864, 12.908) 0.001
GCS grade 13-15 22.097 2
GCS grade 9-12 1.795 0.538 11.134 1 6.019 (2.097, 17.276) 0.001
GCS grade 3-8 2.549 0.546 21.831 1 12.800 (4.393, 37.294) <0.01
Ischemic complication 2.055 0.557 13.602 1 7.804 (2.619, 23.256) <<0.01
Hemorrhage complication 3.672 0.604 37.314 1 39.317 (12.104, 127.705) <<0.01

SAC: Stent-assisted coiling; RIA: Ruptured intracranial aneurysm; GCS: Glasgow coma scale; B: Regression coefficient;
SE: Standard error; df: Degree of freedom; OR: Odds ratio; CI: Confidence interval
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