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[ Abstract] Objective To analyze risk factors related to acute ischemic stroke after intracranial
aneurysm clipping. Methods From January 2013 to January 2018, 267 cases of intracranial ruptured
aneurysm in our hospital were collected retrospectively. All patients were given intracranial aneurysm
clipping, ventricular drainage and decompression with bone flap vemova. Univariate and multivariate
backward Logistic regression analysis were used to analyze the risk factors for ischemic stroke after
intracranial aneurysm clipping. Results There were 62 patients (23.22%) with acute ischemic stroke after
intracranial aneurysm clipping. Logistic regression analysis showed that hypertension (OR = 1.695, 95%ClI:
1.247-2.631; P =0.006), blood glucose (OR =4.206, 95%CI: 2.771-6.284; P = 0.000), Hunt-Hess grade =
Il (OR=1.443, 95%CI: 1.205-1.872; P =0.017), ventricular hemorrhage (OR =1.947, 95%CI: 1.465-2.973;
P =0.001) and acute hydrocephalus (OR =3.221, 95%CI: 2.218-4.960; P =0.000) were risk factors for acute
ischemic stroke after intracranial aneurysm clipping. Conclusions The hypertension, blood glucose
increased on admission, preoperative Hunt - Hess grade = I, ventricular hemorrhage and acute
hydrocephalus were risk factors for acute ischemic stroke after clipping of intracranial aneurysm rupture.

[Key words] Intracranial aneurysm; Aneurysm, ruptured; Postoperative complications; Stroke;
Brain ischemia; Risk factors; Logistic models
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Table 1. Comparison of clinical data between ischemic
stroke group and control group

Wt QoML IR i
AN 1(%) ] 0.001  0.980
Bk 79(38.54)  24(38.71)
LAk 126(61.46)  38(61.29)
i (R xs, ) 58.14+12.28 57.37+11.92 1206 0.087
Wikt (x£s,h) 532+ 0.15 536+ 0.17 0.103 0.849
HLE (%)) 99(48.29)  39(62.90)  5.872 0.023
A1 (%) ] 97(47.32)  32(51.61) 0352 0.553
BB (%) ] 45(21.95)  38(61.29)  34.388  0.000
Hunt-Hess 74 [ ] (%) | 29.973  0.000
I~T% 23(11.22)  26(41.94)
M~ V4 182(88.78)  36(58.06)
Bk RN (%) ] 1726 0.061
<5mm 61(29.76)  16(25.81)
5~10 mm 91(44.39)  28(45.16)
=11 mm 53(25.85)  18(29.03)
Bk A (%) ] 0.851 0.142
ACA-ACoA 104(50.73)  33(53.23)
MCA 46(22.44)  15(24.19)
ICA-PCoA 45(21.95)  11(17.74)
VBA S HAth 10( 4.88)  3( 4.84)
i ¢844 (9% ) ] 68(33.17)  33(53.23) 8.141  0.004
LMK (%) ] 32(15.61)  27(43.55)  21.585 0.000
PR A AL [ ( %) ] 18( 8.78)  8(12.91) 1.287 0.893

Two-independent-sample ¢ test for comparison of age and duration,
Mann - Whitney U test for comparison of Hunt- Hess grade and
aneurysm size, and X’ test for comparison of others , 4 i 1% T2 1)
G A AT PRI N7 REAS I o K2 56, Hunt-Hess 43 2% A 8 k8 K /N He
AT Mann-Whitney U K 3, H AR & 0 L B AT K3 . ACA,
anterior cerebral artery, K Wi A7 Bh Bk ;5 ACoA, anterior
communicating artery, il 3 i 3 ik ; MCA , middle cerebral artery,
KBk B 3 Bk ;5 ICA, internal carotid artery, 3 N 3l Bk ; PCoA,
posterior communicating artery, &5 3¢ # 3Jj ik ; VBA, vertebrobasilar
artery, *E—%Eﬁ]ﬂﬂ(
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Table 2. Variable assignment of risk factors for acute
ischemic stroke after intracranial aneurysm clipping

A5 Gl

0 1
P I H pgca
= 1L o =
U 7 P
NSRS 7 2
Hunt-Hess 77 %% <M =M%
IS PNGN <11 mm =11 mm
B Ik IR AL ACA-ACoA oAt
Jibi 2 H i & J&
2tk ALK 7 2
51 A I i # b=

ACA, anterior cerebral artery, X fii H 8 Ik ; ACoA, anterior
communicating artery, i 3¢ 8k . The same for Table 3 below
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Table 3. Univariate Logistic regression analysis of acute
ischemic stroke after intracranial aneurysm clipping

ey b SE Waldx’ P ORfH OR95%CI
Ltk 0.074 0.106 0.490 0.980 1.077 0.562~1.805
L3 -0.080 0.283 0.080 0.784 0.923 0.519~1.640
e -0.027 0.174 0.025 0.932 0.973 0.526~1.801
i I -0.596 0.409 2.124 0.023 0.551 0.307~0.987
W A -0.172 0.452 0.145 0.553 0.842 0.477~1.487
UNCARNk S -1.726 0.735 5.514 0.000 0.178 0.097 ~0.326
Hunt-Hess 704 = M4 0378 0.246 2.358 0.000 1.459 1.036~2.017
KR = 11 mm -0.297 0.195 2.321 0.061 0.743 0.429 ~1.007

RO TAEACAM  -0.830 0.652 1.621 0.142 0.436 0.102 ~0.844
ACoA

i = tH 1 -0.830 0.741 1.255 0.004 0.436 0.245~0.777
SRR -1.427 0.952 2.247 0.000 0.240 0.128 ~0.449
50 P4 fip -0.431 0.268 2.584 0.893 0.650 0.268 ~1.576

R4 AN IRORT e R R I R 2 Bl i Pk 2 PR G fE
56 R 2 119 22 R 28 )5 AR ¥ Logistic [m1 5 4347

Table 4. Multivariate backward Logistic regression
analysis of ischemic stroke after intracranial aneurysm
clipping

A5 b SE Waldy* P ORfL OR95%Cl
15 ML 0.528 0.414 6.013 0.006 1.695 1.247~2.631
PNk 1.437 0.792 21.617 0.000 4.206 2.771~6.284
Hunt-Hess 704 = 4L 0.367 0342 4.271 0.017 1.443 1.205~1.872
Jigi 2t 1 0.666 0.505 7.943 0.001 1.947 1.465~2.973
Sk AR K 1170 0.647 15.434 0.000 3.221 2.218 ~4.960
O -2.206 0.975 5.119 0.002
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4.960; P = 0.000) o 2P ik BLUK AT /iy 2 ] 4
B, SR 0 20, van Asch 2 R R, LN B ik
Jeq J& PR AR S I & 1 S i AR AT i i s L
TR B K T I 2D I SE 4K P 3 58 b ]
(MTT) F 3k W B 8] (CTTP) o PRk, R 047 g =
Ah 51 I Bk AR 25 0036 97 LAY BRIk IR e L, A
Bl 23 1 B Sk iR R TS T A 9 i == Y i
) = 1 A A e o 8 (A e E
KA AR E M E BT AL R AR RE I
i VU] 8 Sy it P ik 24 2 ke e PR IS I & 2k i
PEAE ) E R

AW 5T 45 AR o, i A A A 5 i
A B B i A e b TR s TR B i — 2P
Logistic [P 43 #7 , & Jf & 1L & (OR = 1.695,95%CI:
1.247 ~ 2.631; P = 0.006) Fl A B B} 1fil #% 7+ &5 (OR =
4.206,95%C1:2.771 ~ 6.284; P = 0.000) ¥ /& /i [N 5
Jik 988 J& A1 AR I I Kt il i M A i R B
R AR FI ML B T e A i B #E0 AT R 5 LU R
A (1) f IR AR G ot 3 A 8h 15 (AC) BE ) 5K
AR RE 1A R o (2) (& Il 5B & K 2 #7478l ik
oK A S A A 7, X e I T 7 AR R A 2% L (3) A
Wit bsF ot AR T o 1 S G SRR A T TR R K CE
K FL R HE RIS 300 FLER v B ATl AR A R A N
VGV T A XU 3G o DRk, T P B0 Ik R A A B
Do PR 5 45 IS BG S A AT, AR e R R BURHE 7
Ko e BRI T B R EE , TR IR AR J5 0T & &



R A A 2 R 24 5 202049 H 25205559 Chin T Contemp Neurol Neurosurg, September 2020, Vol. 20, No. 9 . 831
PR e 0l e 2 ) e A AU [9] Li H, Huang ZJ, Wen H, Qi LJ, Liu GJ, Chai WN, Xu D, Yang

25 B, & O s A B IR T R i

Hunt-Hess 73 %% = W 9% & 6 % i #0201 ik #2
JK R D S TR R e PRI JE W B O R Ak
il i A, R XTI LA TR o i T AR S —
T [5JB50 A e R 3K 6, T SR 2 1 s DR 28048 M L 3k B[]
J eS8 B A, I 2 X0 Bt A R 58, S B R
FEAE— € i faf . A RR OF SR BOTH B & B RE A O

B R I B AL B

it R 58 T L3 A

Mmoo

[1]

Z % x Wt

Li MH, Chen SW, Li YD, Chen YC, Cheng YS, Hu DJ, Tan
HQ, Wu Q, Wang W, Sun ZK, Wei XE, Zhang JY, Qiao RH,
Zong WH, Zhang Y, Lou W, Chen ZY, Zhu Y, Peng DR, Ding
SX, Xu XF, Hou XH, Jia WP. Prevalence of unruptured
cerebral aneurysms in Chinese adults aged 35 to 75 years: a
cross-sectional study. Ann Intern Med, 2013, 159:514-521.

Ding YB, Yu RT, Liu HQ, Gu J, Li X. Diagnostic value of three-
dimensional computed tomographic angiography in intracranial
aneurysm[_ll Lin Chuang Shen Jing Wai Ke Za Zhi, 2017, 14:
378-381.0 1 Ao, Tanlal, XIJsam, 445, 8. =4k T
BUAG X 50 P 2l TR 8 I R 297 I LT L. I R Ak 8 S B 2% s,
2017, 14:378-381.]

Xu F. Strategies and techniques of intracranial aneurysm clipping
[J]. Lin Chuang Shen Jing Wai Ke Za Zhi, 2017, 14:161-162.[ %
B, N sh kR TR JE A SR A 5 L ] i R 22 SRR AR,
2017, 14:161-162.]

Li H, He YK, Bai WX, Xu B, Li TX, Li L. Safety and mid-term
outcome of Pipeline embolization device in the treatment of
complex intracranial aneurysms [J]. Zhonghua Shen Jing Wai
Ke Za Zhi, 2018, 34:442-446.[ M, BB, (1 TA, VPR, %
KIGE, 4537, Pipeline MLV 8] % BV6 J7 5 2% /90 4 2l ik 1) 4
Stk R T ALY ] AR 24 R AR, 2018, 34:442-446.]
Dumont AS, Crowley RW, Monteith SJ, Hlodigwe D, Kassell NF,
Mayer S, Ruefenacht D, Weidauer S, Pasqualin A, Macdonald
neurosurgical clipping  of

RL. Endovascular treatment or

intracranial effect on angiographic
vasospasm, delayed neurological deficit,
infarction, and clinical outcome[ J]. Stroke, 2010, 41:2519-2524.
Liu ZY, Li J, Ma L, Li H, Liu Y, He M, Xu JG. Diagnosis and
treatment of ruptured intracranial aneurysm in infants (report of
6 cases)[J]. Zhonghua Shen Jing Wai Ke Za Zhi, 2018, 34:437-
441 (XD, ARk, i, B, X, BR, fRdi e, 2L
PN 24 3l IR (4912 W RUR ST (B S i) (). sh AR b 2 418}
Zeik, 2018, 34:437-441.]

Chen XH, Xu GF, Bai XB, Xie WF. Correlation between
atherosclerosis and rupture of intracranial aneurysms[J]. Shen Jing
Sun Shang Yu Gong Neng Chong Jian, 2018, 13:120-121.[ FR5G 1,
TR, e, W AR, Sl DkoR AR RE AL 5 P Sl K 1l 2L AR
KMEBIFE[)]. Mg it 5 S REE#, 2018, 13:120-121.]

Zhang C, Liu XY, Wang CB. Risk assessment of chronic
subdural
aneurysms ([ J]. Zhongguo Nao Xue Guan Bing Za Zhi, 2018, 15:
63-67.[5k A, R/NED, T4, F AR Je ] fi o9 Sl ko AR U5 & A
15 P BE R i b A XURS: A (. v Al i A 0 2% 7, 2018,
15:63-67. ]

ruptured aneurysms:

ischemic cerebral

hematoma after surgical clipping of intracranial

[11]

[12]

[18]

[19]

[20]

XM, Sun XC. Clinical value of intracranial pressure wave
parameters in patients after intracranial aneurysm clipping [J].
Di San Jun Yi Da Xue Xue Bao, 2018, 40:631-635.[ 25 #%, Bk
U, SR, BB, XV, SO, BRST, /M, ShBENIL
P Sl kR e PR R 0N T I8 2 B I R[] ). 2 =2 R
RF2A, 2018, 40:631-635.]

Zhao L, Yang M, Dong PF, Li LF, Wang LQ. Embolization of
intracranial aneurysms with "equal coils technique"[J]. Nao Yu
Shen Jing Ji Bing Za Zhi, 2018, 26:216-220.[ #X #k, 4% B, Y
K, BMTF, E R S R ZE A SO [T ). Rl
P2, 2018, 26:216-220. ]

Hu LS, Wang WH, Lin H, Yu YG, Li J, Huang W, Lin JM, Luo
F. Secondary massive cerebral infarction after removal of acute
epidural hematoma: multivariate Logistic regression analysis of
risk factors[J]. Zhonghua Shen Jing Wai Ke Ji Bing Yan Jiu Za
Zhi, 2014, 13:31-35.[ B K, £ 30, ARk, AR AL 48, B
B, MR B, 2R 2 B S I e R R A K O T BRI A
FEH) 22 IR Logistic R 23 M7 [J]. op Al 22 S0 B 5 F 52 A%
i, 2014, 13:31-35.]

Gao YF, Chang T, Yang YL, Li LH. Effect of decompressive
surgery for the treatment of massive cerebral infarction and
analysis of the relative factors[J]. Zhonghua Shen Jing Wai Ke
Ji Bing Yan Jiu Za Zhi, 2015, 14:338-341.[ {0 &, W%, HE
J, 2550 % OB TR AR R TR A 2 1) 2 A 5% R
ROHLI]. A SRR AT ST A AR, 2015, 14:338-341.]
Gong ZY, Jiang SL, Li BJ, Ren CL, Wang MY, Wang Y, Chen
TT, Zhang T, Gao CG. Early results of left atrial appendage
closure in cerebral ischemic stroke reduction in patients with
mitral valve replacement[ﬂ, Zhonghua Wai Ke Za Zhi, 2014,
52:934-938.[ I =, LMEA, FAH, [T54H, TWA, T,
Bt b, sk, w7 R 220 B G TR — 2R B R SR
I P A A R A SR )L A AR AR AR, 2014, 52:934-
938.]

Krueger EM, Trombly R, Guglielmi G, Farhat H. Delayed
rupture of a cortical traumatic intracranial aneurysm [J].
Cureus, 2018, 10:e3643.

Howard BM, Frerich JM, Madaelil TP, Dion JE, Tong FC,
Cawley CM, Grossberg JA. “Plug
treatment  of  ruptured intracranial
Neurointervsurg, 2019, 11:43-48.

Munakomi S. Letter to the editor: temporary occlusion during

and pipe” strategy for

aneurysms  [J]. ]

clipping of ruptured intracranial aneurysms [J]. J Neurosurg,
2018, 129:1662.

Beydoun HN, Beydoun MA, Zonderman AB, Eid SM. Racial
and ethnic disparities in treatment outcomes of patients with
ruptured or unruptured intracranial aneurysms [J]. J Racial
Ethnic Health Disparities, 2019, 6:345-355.

Yokoya S, Hino A, Goto Y, Oka H. Pros and cons of tentative
clipping in intracranial aneurysm surgery: review of 867 direct
clippings in single institution[J]. World Neurosurg, 2018, 118:
el85-187.

Frch R, Pasqualin A, Pnana G, Chioffi F, Bricolo A. Temporary
artery occlusion in the repair of ruptured intracranial
aneurysms: analysis of risk factors for stroke[J]. J Neurosurg,
2002, 97:836-842.

van Asch CJ, van der

hydrocephalus  and

Schaaf 1C, Acute

cerebral

Rinkel GJ.

perfusion  after aneurismal

subarachnoid hemorrhage[]]. AJNR Am J Neuroradiol, 2010,
31:67-70.
(e H 19 :2020-09-02)

(AR SCH A 32— W)



