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Tablel. Clinical background of patients according to 90-day modified Rankin Scale *

90-day modified Rankin Scale

Variable 0-2 3-6 Total p value
Number of patients 106 (62.7%) 63 (37.3%) 169
Mean age + SD, years 60.4+12.0 71.0+13.5 64.4+13.6 <0.001
Female sex 73 (68.9%) 46 (73.0%) 119 (70.4%) 0.568
mRS1-2 before onset 2 (1.9%) 11 (17.5%) 13 (7.7%) <0.001
Past history

SAH 4 (3.8%) 3  (4.8%) 7 (4.1%) 0.698
Cerebral infarction 3 (2.8%) 7 (11.1%) 10 (5.9%) 0.041
HTN 46 (43.4%) 31 (49.2%) 77 (45.6%) 0.282
DL 11 (10.4%) 9 (14.3%) 20 (11.8%) 0.370
DM 6 (5.7%) 6 (9.5%) 12 (7.1%) 0.293
Regular use of statin 10  (9.4%) 8 (12.7%) 18 (10.7%) 0.506
Smoking 30 (28.3%) 15 (23.8%) 45 (26.6%) 0.787
Alcohol 24 (22.6%) 14 (22.2%) 38 (22.5%) 0.835
Family history of SAH 11 (10.4%) 4 (6.3%) 15 (8.9%) 0.575
Aneurysm locations

Acom 35 (33.0%) 16 (25.4%) 51 (30.2%) 0.297
ACA 4 (3.8%) 5 (7.9%) 9 (5.3%) 0.296
IC-PC 34 (32.1%) 16 (25.4%) 50 (29.6%) 0.358
ICA 8 (7.5%) 5 (7.9%) 13 (7.7%) 0.927
MCA 17  (16.0%) 17 (27.0%) 34 (20.1%) 0.086
BA 2 (1.9%) 1 (1.6%) 3 (1.8%) 1.000
VA 4 (3.8%) 0 (0.0%) 4 (2.4%) 0.298
Others 2 (1.9%) 3  (4.8%) 5 (3.0%) 0.363
PreoperativeWFNS grade <0.001
I-111 89 (84.0%) 23 (36.5%) 112 (66.3%)

V-V 17  (16.0%) 40 (63.5%) 57 (33.7%)
modified Fisher grade

0 0 (0.0%) 0 (0.0%) 0 (0.0%) -
1 16 (15.1%) 2 (3.2%) 18 (10.7%) 0.019
2 5 (4.7%) 2 (3.2%) 7 (4.1%) 0.627
3 66 (62.3%) 22 (34.9%) 88 (52.1%) <0.001
4 19 (17.9%) 37 (58.7%) 56 (33.1%) <0.001
0-3 87 (82.1%) 26 (41.3%) 113 (66.9%) <0.001
Acute hydrocephalus 23 (21.7%) 34 (54.0%) 57 (33.7%) <0.001

‘mRS, modified Rankin Scale; SAH, subarachnoid hemorrhage; HTN, hypertension;
DL, dyslipidemia; DM, diabetes mellitus; Acom, anterior communicating artery;
ACA, anterior cerebral artery; IC-PC, internal carotid-posterior communicating artery;
ICA, internal carotid artery; MCA, middle cerebral artery; BA, basilar artery;

VA, vertebral artery; WFENS, World Federation of Neurological Surgeons

* Data are presented as the number of patients (%) unless stated otherwise.



Table2. Clinical course of patients after intervention according to 90-day modified Rankin Scale

90-day modified Rankin Scale

Variable 0-2 3-6 Total p value
Number of patients 106 (62.7%) 63 (37.3%) 169
CSF drainage 37 (34.9%) 34 (54.0%) 71 (42.0%) 0.015
Ventricular 23 (21.7%) 29 (46.0%) 52 (30.8%) 0.001
Cisternal 14 (13.2%) 13 (20.6%) 27 (16.0%) 0.203
Spinal 15 (14.2%) 4 (6.3%) 19 (11.2%) 0.121
Coil embolization 32 (30.2%) 7 (11.1%) 39 (23.1%) 0.004
Procedure related complications 23 (21.7%) 22 (34.9%) 45 (26.6%) 0.060
Coil 9 (8.5%) 2 (3.2%) 11 (6.5%) 0.176
Cerebral infarction 8 (7.5%) 2 (3.2%) 10 (5.9%) 0.244
Others 1 (0.9%) 0 (0.0%) 1 (0.6%) 0.439
Clip 14 (13.2%) 20 (31.7%) 34 (20.1%) 0.004
Contusion 3 (2.8%) 2 (3.2%) 5 (3.0%) 0.898
Cerebral infarction 10  (9.4%) 14 (22.2%) 24 (14.2%) 0.021
Others 1 (0.9%) 4  (6.3%) 5 (3.0%) 0.045
Prevention of vasospasm
Intravenous fasdil chloride 105 (99.1%) 57 (90.5%) 162 (95.9%) 0.011
Cilostazol 91 (85.8%) 51 (81.0%) 142 (84.0%) 0.401
EPA 53 (50.0%) 33 (52.4%) 86 (50.9%) 0.765
Statin 26 (24.5%) 20 (31.7%) 46 (27.2%) 0.308
Angiographic vasospasm 26 (24.5%) 19 (30.2%) 45 (26.6%) 0.179
Treatment of vasospasm
Intraarterial fasdil chloride 6 (5.7%) 4  (6.3%) 10  (5.9%) 0.854
PTA 0 (0.0%) 0 (0.0%) 0 (0.0%)
Hyperdynamic therapy 4  (3.8%) 4  (6.3%) 8 (4.7%) 0.446
Augmentation of 3H therapy 9 (8.5%) 8 (12.7%) 17 (10.1%) 0.379
DCI 10  (9.4%) 14 (22.2%) 24 (14.2%) 0.021
Delayed cerebral infarction on CT 8 (7.5%) 14 (22.2%) 22 (13.0%) 0.006
CSF shunting 16 (15.1%) 32 (50.8%) 48 (28.4%) <0.001
Systemic complications
Pneumonia 2 (1.9%) 10 (15.9%) 12 (7.1%) 0.001
Heart failure 0 (0.0%) 5 (7.9%) 5 (3.0%) 0.003
Meningitis 5 (4.7%) 1 (1.6%) 6 (3.6%) 0.288

CSF, cerebrospinal fluid; EPA, ecosapentaenoic acid,

PTA, percutaneous transluminal angioplasty; DCI, delayed cerebral ischemia
* Data are presented as the number of patients (%).






Table3. Multivariate logistic regression analyses for poor outcome(modified Rankin Scale 3-6)
90 days after SAH

‘Factors Odds ratio 95% Cl p value
Age 1.031 0.993-1.073 0.111
mRS 1-2 before onset 9.812 1.230-97.549 0.031
History of cerebral infarction 5.323 0.661-48.561 0.116
WEFNS grade 1V-V 8.937 3.098-28.787  <0.001
modified Fisher grade 4 11.623 3.614-43.389 <0.001
Acute hydrocephalus 1.515 0.449-5.008 0.497
CSF shunting 1.997 0.625-6.364 0.240
Coil embolization 0.099 0.017-0.444 0.002
Clipping-related complications 1.968 0.500-7.715 0.328
Intravenous fasudil chrolide 0.079 0.003-0.922 0.043
Dealyed cerebral infarctionon CT ~ 4.600 1.029-22.801 0.046
Pneumonia 8.965 0.698-181.347 0.097
Heart failure 1.893x10° 5.009- 0.003

mRS, modified Rankin Scale; WFNS, World Federation of Neurological Surgeons;
CSF, cerebrospinal fluid



Table4. Clinical background of patients according to treatment modality *

Treatment modality

Variable Call Clip p value
Number of patients 39 (23.1%) 130 (76.9%)
Mean age + SD, years 63.0£13.7 64.8+13.5 0.487
Female sex 30 (76.9%) 89 (68.5%) 0.310
mRS1-2 before onset 3 (7.7%) 10 (7.7%) 1.000
Past history

SAH 3 (7.7%) 4  (3.1%) 0.205
Cerebral infarction 3 (7.7%) 7 (5.4%) 0.592
HTN 20 (51.3%) 57 (43.8%) 0.414
DL 5 (12.8%) 15 (11.5%) 0.828
DM 4 (10.3%) 8 (6.2%) 0.382
Regular use of statin 7 (17.9%) 11 (8.5%) 0.092
Smoking 9 (23.1%) 36 (27.7%) 0.384
Alcohol 8 (20.5%) 30 (23.1%) 0.459
Family history of SAH 5 (12.8%) 10 (7.7%) 0.251
Aneurysm locations

Acom 13 (33.3%) 38 (29.2%) 0.625
ACA 1 (2.6%) 8 (6.2%) 0.381
IC-PC 10 (25.6%) 40 (30.8%) 0.538
ICA 5 (12.8%) 8 (6.2%) 0.171
MCA 5 (12.8%) 29 (22.3%) 0.195
BA 2 (5.1%) 1 (0.8%) 0.071
VA 2 (5.1%) 2 (1.5%) 0.196
Others 1 (2.6%) 4  (3.1%) 0.868
PreoperativeWFNS grade 0.594
I-111 27 (69.2%) 84 (64.6%)

V-V 12 (30.8%) 46 (35.4%)
modified Fisher grade 0.421
0-3 24 (61.5%) 89 (68.5%)

4 15 (38.5%) 41 (31.5%)
Acute hydrocephalus 11 (28.2%) 46 (35.4%) 0.406

‘mRS, modified Rankin Scale; SAH, subarachnoid hemorrhage; HTN, hypertension;
DL, dyslipidemia; DM, diabetes mellitus; Acom, anterior communicating artery;
ACA, anterior cerebral artery; IC-PC, internal carotid-posterior communicating artery;
ICA, internal carotid artery; MCA, middle cerebral artery; BA, basilar artery;

VA, vertebral artery; WFENS, World Federation of Neurological Surgeons

* Data are presented as the number of patients (%) unless stated otherwise.



Table 5. Clinical course of patients after intervention according to treatment modality *
Treatment modality

Variable Coail Clip p value
Number of patients 39 (23.1%) 130 (76.9%)

CSF drainage 14 (35.9%) 57 (43.8%) 0.378
Ventricular 8 (20.5%) 44 (33.8%) 0.114
Cisternal 27 (20.8%)

Spinal 9 (23.1%) 10 (7.7%) 0.008
Procedure related complications 11 (28.2%) 34 (26.2%) 0.799
Contusion 5 (3.8%)

Cerebral infarction 10 (25.6%) 24 (18.5%) 0.327
Others 1 (2.6%) 5 (3.8%) 0.704
Prevention of vasospasm

Intravenous Fasdil chloride 38 (97.4%) 124 (95.4%) 0.573
Cilostazol 34 (87.2%) 108 (83.1%) 0.540
EPA 7 (17.9%) 79 (60.8%)  <0.001
Statin 4 (10.3%) 42 (32.3%) 0.007
Angiographic vasospasm 5 (12.8%) 40 (30.8%) 0.021
Treatment of vasospasm

Intraarterial fasdil chloride 1 (2.6%) 9 (6.9%) 0.312
PTA 0 (0.0%) 0 (0.0%)
Hyperdynamic therapy 1 (2.6%) 7 (5.4%) 0.467
Augmentation of 3H therapy 1 (2.6%) 16 (12.3%) 0.076
DCI 2 (5.1%) 22 (16.9%) 0.064
Delayed cerebral infarction on CT 1 (2.6%) 21 (16.2%) 0.027
CSF shunting 8 (20.5%) 40 (30.8%) 0.204
Systemic complications

Pneumonia 2 (5.1%) 10 (7.7%) 0.585
Heart failure 1 (2.6%) 4 (3.1%) 0.868
Meningitis 1 (2.6%) 5 (3.8%) 0.704
90 day mRS 3-6 7 (17.9%) 56 (43.1%) 0.004

CSF, cerebrospinal fluid; EPA, ecosapentaenoic acid; PTA, percutaneous transluminal angioplasty
DCI, delayed cerebral ischemia; mRS, modified Rankin Scale
* Data are presented as the number of patients (%).
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