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Risk factors and clinical features of ischemic complication in endovascular treatment of unruptured intracranial
aneurysm
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[Abstract] Objective To analyzed the risk factors and clinical features of ischemic complication (IC) in the
endovascular treatment (EVT) of unruptured intracranial aneurysm (UIA), so as to reduce the incidence of IC.
Methods We retrospectively analyzed the clinical and imaging features of 1 232 patients with UIA, who received EVT in
Changhai Hospital, Second Military Medical University from Jan. 2010 to Feb. 2017. Univariate and multivariate analyses
were performed to analyze the risk factors of IC. Results IC occurred in 34 (2.8%) of 1 232 patients with UIA in this
study, including 16 cases of acute stent thrombus formation, 3 cases of transient ischemic attack, and 15 cases of post-
operative cerebral infarction. Univariate analysis showed that hypertension (P=0.002), smoking (P=0.050), and aneurysm
maximum diameter>10 mm (P=0.005) were associated with IC. Multivariate analysis showed that hypertension (OR=
3.192, P=0.003), smoking (OR=2.956, P=0.022) and aneurysm maximum diameter>10 mm (OR=2.915, P=0.004)
were independent risk factors of IC. The permanent disability rate and mortality rate of IC were 8.8% (3/34) and 2.9% (1/34),
respectively. Conclusion Hypertension, smoking and aneurysm maximum diameter =10 mm are independent risk factors of
IC in the EVT of UIA.
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Tab 1 Characteristics of patients with UIA and univariate analysis of IC
Characteristic N(])\r/l_:l(l: gf;(;up vair(;:p 1/t value P value
Patient related

Age (year), xts 57.394+11.04 57.74+12.52 —0.518 0.289
Age n (%) 0.410 0.522

<60 years 700 (58.4) 18 (52.9)

>60 years 498 (41.6) 16 (47.1)
Female n (%) 818 (68.3) 19 (55.9) 2.333 0.127
Hypertension n (%) 557 (46.5) 25(73.5) 9.696 0.002
Diabetes mellitus 7 (%) 104 (8.7) 3(8.8) 0.000 0.977
Smoking 7 (%) 86 (7.2) 6(17.6) 3.838 0.050
Alcohol use n (%) 31(2.6) 2(5.9) 1.377 0.230
Previous SAH 7 (%) 57 (4.8) 0(0.0) 0.789 0.374
Previous TIA or CI n (%) 160 (13.4) 6(17.6) 0.219 0.699
Heart comorbidities 7 (%) 71(5.9) 4(11.8) 1.082 0.147
Cerebral vascular stenosis 7 (%) 0.897 0.639

No 1095 (91.4) 32 (94.1)

Proximal 26 (2.2) 1(2.9)

Distal 77 (6.4) 1(2.9)

Aneurysm specific

Maximum diameter d/mm, x+s 7.22+8.01 12.77£9.21 —3.660 0.004
Maximum diameter 7 (%) 7.841 0.005

<10 mm 972 (81.1) 21 (61.8)

>10 mm 227 (18.9) 13 (38.2)
Neck //mm, x+s 4.59+3.24 5.83+3.05 —2.150 0.562
Wide neck 7 (%) 1033 (86.2) 30(88.2) 0.007 0.732
Anterior circulation 7 (%) 1128 (94.2) 32 (94.1) 0.000 0.992
Location 7 (%) 1.137 0.768

ACA, AcomA 135 (11.3) 4(11.8)

MCA 114 (9.5) 5(14.7)

ICA 894 (74.6) 23 (67.6)

Others 55 (4.6) 2(5.9)
Perforator-rich vessels area n (%) 118 (9.8) 3(8.8) 0.227 0.139
Multiplicity 7 (%) 313 (26.1) 7(20.6) 0.527 0.468
Irregular shape or have a daughter sac 7 (%) 149 (12.4) 6 (17.6) 0.411 0.521
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(54)
Characteristic N(])\I]li(l: ic;up I]Cvir(;:p ¥/t value P value
Treatment specific
Modality of treatment n (%) 7.681 0.104
Coiling only 162 (13.5) 2(5.9)
Ballon-assisted coiling 14 (1.2) 0(0.0)
Stent-assisted coiling 965 (80.6) 31 (91.2)
Stent only 51(4.3) 0(0.0)
Occlusion of parent artery 6 (0.5) 1(2.9)
Variety of coils n (%) 1.972 0.373
Not used 78 (6.5) 1(2.9)
Bare coils 907 (75.7) 29 (85.3)
Modified coils 213 (17.8) 4 (11.8)
Stent placement 7 (%) 1.051 0.305
No 182 (15.2) 3(8.8)
Yes 1016 (84.8) 31 (91.2)
Flow divert device n (%) 77 (6.4) 5(14.7) 2.436 0.119
Overlapping stents 7 (%) 131 (10.9) 1(2.9) 4.579 0.205
Raymond scale n (%) 0.641 0.726
Class | 248 (20.7) 6(17.6)
Class I 293 (24.5) 7(20.6)
Class Il 657 (54.8) 21(61.8)
Treat multiplicity UIA in one procedure n (%) 81 (6.8) 2(5.9) 0.000 0.837

UIA: Unruptured intracranial aneurysm: IC: Ischemic 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

22 UIABFZAICHSHAZH KRNES  P=0.003) . WM (OR=2.956, P=0.022) . 3
MrRFASE 3 3 P<<0.10 AYfGRE R 2 (I | [k e kA% >10 mm ( OR=2.915, P=0.004) J&
WA . BRI e KR >10 mm ) WAZHERS  UIA BE LA IC ek R =

Br, 4558 (£ 2) W, ®ILER (OR=3.192,

F2 UIABRBREICHESERNN
Tab 2 Multivariate analysis of IC in patients with UIA

Variable B SE Wald dr OR (95% CI) P value
Hypertension 1.161 0.395 8.624 1 3.192 (1.471, 6.926) 0.003
Smoking 1.084 0.474 5.225 1 2.956 (1.167, 7.488) 0.022
MD>10 mm 1.070 0.367 8.499 1 2.915 (1.420, 5.984) 0.004

UIA: Unruptured intracranial aneurysm; MD: Aneurysm maximum diameter; IC: Ischemic complication; SE: Standard error;
OR: Odds ratio; CI: Confidence interval
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KET IC, Hrp 16 ] (47.1% ) REAVEZZ2 1 (26.5% ) 2k SCH Il T2 B 3 AR 52
Helt i (LGl LI 1) L 15 B (44.1%) N TEhKERIGIT, R TMATRes . 14 {4



e 54 o

BOFEERFFR 20184E 1 AL H39 %

(41.2% ) BERJGZEBE ML DIRE L,
11 ] (32.4% ) KRAKAPERZDREHUS . 25 4
(73.5% ) ARATILAFRITENEA, 9 6] (26.5% )
7 MR 5y I 3 3 B (8.8% ) Ifi/IMIR
HAEIEH . 6 B (17.6% ) X Fnf =] DT Ak ul S A B
AR, 19§ (55.9% ) i T &Z AR,

=

Horp 18 ] (52.9% ) B, 16 (2.9%) MR
fitt, KA IC JafTa BEMZAR R kRS . KRG
WRMEIBIT s 3 B (8.8% ) FREA K ANEINAERLAT,

1] (2.9%) FET-, HAx 30 FlHUEH8Ar, SR
Rankin f5% (mRS) ¥43r<<2 43
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Fig1 Typical images of patients with acute stent thrombus formation in EVT of UIA

A 60-year female patient. A: Angiography shows the patient harbored the posterior communicating artery segment aneurysm (arrow); B:

Stent-assisted coiling is used to coil the aneurysm; C: Immediate angiography after embolization shows the parent artery and branch

patency, no stent thrombosis; D: Acute stent thrombosis, arrow shows thrombus; E: Non-subtraction image shows stent morphology; F:

Secondly angiography shows complete occlusion of the right middle cerebral artery, the arrow shows the distal of thrombus; G: Flow

of right middle cerebral artery blood is slow, and anterior cerebral artery compensates for the middle cerebral artery blood supply area;

H: After using tirofiban+mechanical thrombectomy +stenting, the flow of right middle cerebral artery blood recovers, and the arrow

shows residual stenosis. UIA: Unruptured intracranial aneurysm; EVT: Endovascular treatment
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