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Surgical Outcome Analysis of Intracranial Aneurysm

Young Min Ahn, Kyung Gi Cho, Ki Hong Cho
Soo Han Yoon and Young Hwan Ahn

Department of Neurosurgery, Ajou University School of Medicine, Suwon, Korea

This study was conducted to evaluate the overall outcome after intracranial aneurysm surgery operated at
the Ajou University Hospital in 17-month period from June 1994 to October 1995. We operated 110 intracranial
aneurysms from 96 patients. Two to fourteen months follow-up revealed 63 cases(57.3%) of good outcome,
14 cases(12.7%) of fair outcome, 14 cases(12.7%) of poor outcome, and 19 cases(17.3%) of dead outcome
or discharge against advise. There was close relationship between the preoperative Hunt and Hess grade and
outcome. The rate of good outcome in patients with Grade I, II, and IIl was 80.0%, 68.6%, and 65.0%
respectively, while it was 24.4% in patients with Grade IV. There was no statistical difference of the rate of
good outcome between patients operated at O to 3 days, 4 to 10 days, and 11 days or more after subarachnoid
hemorrhage. The cause of poor outcome in order of frequency were initial hemorrhagic insult, hydrocephalus,
intraoperative vascular occlusion, delayed ischemic deficits, and subdural hygroma.
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Table 1. Method of treatment

Table 3. Sex and location of aneurysm

Method No. of cases
Clipping 108
Wrapping only 2
Total 110
Table 2. Classification of outcome
4
Category Description

Good  recovered completely and could work

Fair midly disabled but independent to daily activities
Poor moderately to severely disabled

Dead included remote death
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Location of Sex
ancurysm Total
Male(%) Female(%)

ACA 15 (39.5) 23 (60.5) 38 (100)
ICA 6 (19.4) 25 (80.6) 31 (100)
MCA 14 (40.0) 21 (60.0) 35 (100)
V-B 1 (16.7) 5 (83.3) 6 (100)
Total 36 (32.7) 73 (66.3) 110 (100)

* multiple aneurysm: 13 cases(including 3 aneurysm 1 case)

* patient number: 96

* ACA: anterior cerebral artery, ICA: internal carotid artery
MCA: middle cerebral artery, V-B: vertebrao-basilar artery
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Table 4. Outcome by age

Q- HENF FERIAY Y 20

Outcome(%)
Age Total
Good Fair Poor Dead
20~29 3 (100) 0 0 0 3
30~39 4 (57.1) 1 (14.3) 0 2 (28.6) 7
40~49 24 (77.4) 2 (6.5) 2 (65) 3(96) 31
50~59 19 (73.2) 3 (11.9) 3 (11.5) 1(38 26
60~ 69 13 (39.4) 5 (15.2) 4 (12.1) 11 (33.3) 33
>70 0 3 (30.0) 5 (50.0) 2 (20.0) 10
Total 63 (57.3) 14 (12.7) 14 (12.7) 19 (17.3) 110 (100)
* Relationship between age of patients and overall outcome : p=0.001 by chi square.
Table 5. Outcome by location of aneurysm
‘ Outcome(%)
Location of aneurysm Total
Good Fair Poor Dead
ACA 20 (52.6) 379 8 (21.1) 7 (18.4) 38
ICA 15 (48.4) 5 (16.1) 5 (16.1) 6 (19.4) 31
MCA 24 (68.6) 6 (17.1) 1 (2.9) 4 (11.4) 35
V-B 4 (66.7) 0 0 2 (33.3) 6
Total 63 (57.3) 14 (12.7) 14 (12.7) 19 (17.3) 110

* Relationship between location of aneurysms and overall outcome :
* ACA : anterior cerebral artery,

ICA : internal carotid artery,

p=0.262 by chi square.
MCA : middle cerebral artery,

Table 6. Qutcome by preoperative clinicai grade

V-B : vertebrao-basilar artery

Outcome(%)
Hunt and Hess Grade Total
Good Fair Poor Dead

Unruptured 3 (42.9) 3 (42.9) 1 (14.2) 0 7
1 8 (80.0) 1 (10.0) 1 (10.0) 0 10

2 24 (68.6) 2 (69 2 (69 1(34) 29

3 26 (65.0) 6 (15.0) 2 (50 6 (15.0) 40

4 2 (11.1) 2 (11.D) 7 (38.9) 7 (38.9) 18

5 0 0 1 (16.7) 5 (83.3) 6
Total 63 (57.3) 14 (12.7) 14 (12.7) 19 (17.3) 110

* Relationship between preoperative clinical grade and overall outcome

: p<0.001 by chi square.
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Table 7. Outcome by CT grade

Outcome(%)
Fissure Grade Total
Good Fair Poor Dead
1 9 (69.2) 4 (30.8) 0 0 13
2 16 (80.0) 0 3 (15.0) 1(50 20
3 27 (84.4) 3(94) 1(31 1(3.1) 32
4 11 (244) 7 (15.6) 10 (22.2) 17 (37.8) 45
Total 63 14 14 19 110
* Relationship between preoperative Fissure grade and overall outcome : p<0.001 by chi square.
Table 8. Outcome by timing of surgery
Outcome(%)
Time after operation(day) Total
Good Fair Poor Dead
0~3 27 (50.0) 5(93) 9 (16.7) 13 (24.0) 54
4~10 15 (88.2) 0 0 2 (11.8) 17
>10 18 (56.3) 6 (18.7) 4 (12.5) 4 (12.5) 32
Total 60 (58.3) 11 (10.7) 13 (12.6) 19 (18.4) 103

* Relationship between timing of surgery and overall outcome :

p=0.063 by chi square.



Table 9. Published morbidity and mortality of aneurysm surgery

Author No. of cases Poor(%) Dead(%)
Krayenbuhl et al(1972) 231 12.0 50
Saito et al(1977) 388 6.7 5.4
Sundt, Whisnant(1978) 280 14.0 5.0
Yoshimoto et al(1979) 1,000 93 6.1
Sundt et al(1982) 644 9.8 4.4
Yasagil(1984) 1,012 3.1 5.7
Kassell et al(1990) 2,922 7.4 14.3
Yonsei University(1992) 1,000 2.8 37
Ajou University(1995) 110 12.7 17.3
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