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Risk factors and clinical features of intra-procedural rupture in endovascular treatment of unruptured

intracranial aneurysm

LI Li, ZHANG Xiao-xi, ZHAO Rui, HUANG Qing-hai, HONG Bo, LIU Jian-min, XU Yi*
Department of Neurosurgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To explore the risk factors and clinical features of intra-procedural rupture (IPR) in the
interventional treatment of unruptured intracranial aneurysm (UIA), so as to reduce the incidence of IPR. Methods We
retrospectively analyzed the clinical and imaging features of patients with UIA who received interventional treatment in
Changhai Hospital, Second Military Medical University from Jan. 2010 to Feb. 2017. Univariate and multivariate
analysis were performed to analyze the risk factors of IPR. Results A total of 1 232 patients with UIA were included in
this study. IPR occurred in 11 patients (0. 89%). Univariate analysis showed that cardiac comorbidities (P=0. 025),
anterior communicating artery aneurysm (P=0. 009), irregular morphology (P=0. 001), and the use of stents (P=
0. 016) were associated with IPR. Multivariate analysis showed that cardiac comorbidities (OR=6. 919, P=0. 008),
irregular morphology (OR=9. 758, P<C0. 001) and anterior communicating artery aneurysm (OR=4. 648, P=0. 024)
were independent risk factors of IPR, while stents placement was a protective factor of IPR (OR=0. 238, P=0. 026).
Conclusion Cardiac comorbidities, irregular morphology and anterior communicating artery aneurysm are independent
risk factors of IPR in the interventional treatment of UIA. Stents and flow diverters are safe and feasible in treating
UIAs, with low risk of IPR.
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Fig 1 Typical images of endovascular treatment of IPR in patients with unruptured intracranial aneurysm

A 53-year female patient. A: Anterior communicating artery aneurysm (arrow) showed by angiography; B: Microcatheater in placement, arrow

shows the tip of microcatheter; C: Intra-procedural rupture, and the contrast break out from the aneurysm body (arrow); D: Final outcome of

rescued coiling (arrow) ; E: Immediate Dyna CT shows subarachnoid hemorrhage. IPR: Intra-procedural rupture
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Tab 1 Characteristics of patients with unruptured intracranial aneurysm and univariate analysis of IPR

Characteristic Non-IPR group N=1 221 IPR group N=11 y°/t value P value
Patient related
Age (year), T+t 57.42411. 05 55.09414. 15 0. 698 0. 200
Gender n(%) 0. 444 0. 505
Male 393(32.2) 2(18.2)
Female 828(67.8) 9(81.8)
Previous of SAH n(%) 56(4.7) 109. D 0.501 0. 407
Pre-operative mRS score n( %) 0. 296 1. 000
0-2 1189(97. 4) 11(100. 0)
=>2 32(2.6) 0€0.0)
Hypertension n( %) 576(47.2) 5(45.5) 0.013 0. 909
Diabetes mellitus n( %) 105(8. 6) 2(18.2) 1. 262 0. 247
Smoking (%) 92(7.5) 0€0. 0 0. 896 1. 000
Drinking n(%) 33(2.6) 0¢0. 0 0. 305 1. 000
Previous of TIA or CI n(%) 163(13. 4) 2(18.2) 0.211 0. 987
Cardiac comorbidities 7( %) 72(5.9) 3(27.3) 8.713 0. 025
Cerebral vascular stenosis 7( %) 2.027 0. 154
No 1 118(91. 6) 9(81.8)
Proximal 27(2.2) 0€0.0)
Distal 76(6. 2) 2(18.2)
Aneurysm related
Maximum diameter d/mm, z=ts 7.4048.12 4, 6741. 87 1.113 0. 097
Maximum diameter 2( %) 6. 866 0.076
<3 mm 237(19. 40 0€0.0)
>3 mm and <10 mm 748(61. 3) 10(90. 9)
>>10 mm and <25 mm 182(14.9) 1¢9. D
=25 mm 54(4.4) 0€0.0)
Maximum diameter (divided into two categories) n( %)
<5 mm 634(51. 9) 7(63.3) 0. 599 0. 439
<7 mm 841(68. 9) 10(90. 9) 2.477 0.188
Neck //mm, x=+s 4.64+3.25 3.21+1.34 1. 460 0. 142
Wide neck n(%) 1 053(86. 2) 10(90. 9) 0. 224 0. 636
Location n( %) 13.115 0.011
ACA 25(2.0) 0€0.0)
Acom 110€9. 0) 4(36.4)
MCA 117(9. 6) 2(18.2)
Others 969(79. 4) 5(45.5)
Located in Acom (%) 110€9. 0) 4(36.4) 6. 730 0. 009
Located in MCA n(%) 117(9. 6) 2(18.2) 0. 201 0. 654
Perforator-rich vessel area n( %) 113(9. 3) 109. D 0. 000 1. 000
Multiplicity n( %) 319(26. 1) 109. D) 0. 879 0. 349
Irregular shape or have a daughter sac n( %) 149(12. 2) 6(54.5) 14. 130 0. 001
Treatment related n( %)
Modality of treatment 7.651 0. 105
Coiling only 159(13.0) 5(45.5)
Stent-assisted coiling 990(81. 1) 6(54.5)
Stent only 51(4.2) 0€0.0)
Balloon-assisted coiling 14(1. D 0€0.0)
Others 7(0.6) 0€0.0)
Stent placement 5. 831 0.016
No 180(14.7) 5(45.5)
Yes 1 041(85. 3) 6(54.5)
Flow divert device 82(6.7) 0€0. 0) 0. 791 1. 000
Overlapping stents 131¢10.7) 1(9. D 0. 000 1. 000
Treat two or more aneurysms in one procedure 83(6. 8) 0(0.0) 0. 802 1. 000

IPR: Intra-procedural rupture; SAH: Subarachnoid hemorrhage; mRS: Modified Rankin Scale; TIA: Transient ischemic attack; CI: Cerebral

infarction; ACA: Anterior cerebral artery; Acom: Anterior communicating artery; MCA: Middle cerebral artery; ICA: Internal carotid artery
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Tab 2 Multivariate analysis of IPR in patients with unruptured intracranial aneurysms

Variable § SE Wald df OR(95%CD P value
Cardiac comorbidities 1. 934 0.729 7.031 1 6.919(1. 656, 28.904) 0. 008
Irregular shape or have a daughter sac 2.278 0. 636 12. 822 1 9.758(2. 804, 33.953) <C0.001
Location (Acom vs others) 1. 536 0. 679 5. 123 1 4. 648(1. 229, 17.580) 0. 024
Stent placement —1.437 0. 647 4. 936 1 0. 238(0. 067, 0. 844) 0. 026

IPR: Intra-procedural rupture; SE: Standard error; OR: Odds ratio; CI: Confidence interval; Acom: Anterior communicating artery
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