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Overall Management Qutcome of Patients with Ruptured Intracranial
Aneurysm During A 2-year Period

Kyu Chang Lee, M.D., Hyeon Seon Park M.D.,
Jin Yang Joo M.D., Byung He Jin M.D.
Department of Neurosurgery, Brain reseach institute, Yonsei University College of Medicine,
: Seoul, Korea

The purpose of this study was to assess the overall management outcome of patients with
ruptured intracranial ancurysm during a 2-year period from 1991 to 1993. Among the 219
consecutive cases with ruptured intracranial aneurysm, 189 patients underwent surgery for rup-
tared aneurysm but 30 patients could not have surgery due to reasons such as being in a mori-
bund state or refusal of surgery. Follow-up evaluation, performed at least 3 months after
discharge, revealed 160 patients(73.0%) of good, 17(7.8%) of fair, 23(10.5%) of poor, and 19(8.
7%) of dead outcome. Initial clinical condition on admission{Hunt and Hess Grade), amount
and distribution of hemorrhage on brain computerized tomography(Fisher Grade), and pres-
ence of delayed ischemic deficits were closely related to the outcome. Patients with middle cere-
bral artery aneurysm showed a worse outcome than those with ancurysms a other locations. Pa-
dents admitted within 24 hours after rupture of the aneurysm or with early surgical treatment
(within 3 days) also showed a worse outcome. The main causes of unfavorable outcome(poor
or dead outcome) were initial hemorrhagic insult, delayed ischemic deficits, and rebleeding. In
this study, favorable surgical outcome enabled a better overall outcome as compared to other
reports. To improve overall management outcome, intensive management should be started
from the very beginning of the patient's arrival. In addition, the elderly and patients with a
poor grade should be managed aggressively and cautiously. '
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Table 1. Age and overall management outcome

No. of cases

Age Good Fair Poor Dead Total
<20 1 1 2
20-29 6 6
30-39 16 1 1 20
40 - 49 49 1 3 56
50-59 57 5 1 ) 69
60-69 30 7 13 4 54
> 69 1 3 4 12
Total 160 i7 23 19 219

Table 2. Clinical grade on admission and overal
management outcome

Hunt & Hess No of cases (%}
Grade Good Fair Poor Dead Total
1 61 1 62
2 25 2 1 28
3 54 7 9 3 73
4 19 5 IR 7 42
5 1 2 2 9 14

Tolal  160(73.0) 17 (7.8) 23 (10.5) 19(8.7) 219
Favorable outcome (Good or Fair outcome) @
177 (80.8%),

Unfaverable cutcome (Poor or Dead outcome)
42 (19:2%)

—

p < 0.005
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Table 3. Clinical grade and surgical outcome

- Hunt & Hess No of cases (%)
Grade Good Fair Poor  Dead Total
1 61 1 62
2 25 1 1 27
3 54 5 2 2 63
4 19 5 5 1 30
5 1 2 2 2 7

Total 160(84.7) 14(74) 10(53) 5(2.6) 189
Favorable outcome(Good or Fair outcome) :
174 (92.1%),

Unfavorable outcome(Poor or Dead outcome) :
15 (7.9%)

p < 0.005

Table 4. CT grade on admission and overall manage-
ment gutcome

Fisher CT No of cases (%)
Grade Good Fair Poor  Dead Total
1 22 22
2 66 3 1 70
3 49 9 HY 8 76
4 23 5 12 11 51

Total  160(73.0) 17 (7.8) 23 (10.5) 19(8.7) 219
p < 0.005
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Table 5. Delayed ichemic defict and overall manage-
raent outcome

No. of cases (%)

D.LD**

Good Fair Poor Dead Total
No 120(82.8) 7{ 4.8) 12(83) 6( 4.1) 145
Yes 40(65.6) 8(13.1) 7(11.5) 6( 9.8) 61
Unknown®** 2(154) 4(30.8) 7(53.8) 13
Total 160(73.0) 17 ( 7.8) 23 (10.5) 19( 8.7) 219

*percent in row.

**delayed ischemic deficit,

***not verified due to early moribund discharge or death.
p < 0.005

Table 6. Location of aneurysm and overall management
outcome

Location of No. of cases (%)

aneurysm  Good Fair Poor Dead Total

ACA 66 3 3 1 73
ICA 53 4 5 3 65
MCA 31 b 5 1 43
V-B 10 1 11
Unknown* 3 10 14 27

Total 160 (73.0) 1717.8) 23 (10.5) 19(8.7) 219
*CT diagnosis only
ACA ; Anterior cerebral artery,
MCA ; Middle cerebral artery,
ICA ; Internal carotid artery,
V - B ; Vertebrobasilar arteries.
p < 0.005
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Table 7. Timing of surgery and surgical outcome

No. of cases (%)

Timing of surgery {days-after rupture)

Good Fair Poor Dead Totat
“Early (0 3) 40 7 4 4 55
Intermediate (4 -7) - 53 53
Delayed > 7) 67 7 6 1 81
Total 160 (84.7) 14(7.4) 10(5.3) 5(2.6) 189

p < 0.005

Table 8. Days elapsed before admission and overall

Table 9. Number of bleeding and overall management

management outcome outcome
Interval No. of cases {%) Number of No. of cases (%)
(Day) Good Fair Poor Dead Total Bleeding  Good Fair Poor Dead Tofal
<1 37 8 9 11 a5 1 128 13 15 14 170
1-3 54 3 8 5 70 2 28 4 6 4 42
>3 69 <] 6 3 84 >2 4 2 i 7
Total 160(73.0) 17(7.8) 23 (10.5) 19 (8.7) 219 Total 160(73.0) 17(7.8) 13(10.5) 19 (8.7 . 219
p < 0.005 p> 0.05
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Table 10. Causes of unfavorable management outcome

No. of cases
Causes Total (%)
Poor  Dead
Initial insult : 12 6 18( 42.9}
Delayed ischemic deficit 4 3 7{16.7)
Rebleeding 2 3 5( 11.9)
Extracranial® 1 3 4( 9.5)
Unknown 4 4 8(19.0)
Total 23 19 42(100.0)

*Myocardial infarction, cancer, other cerebrovascular
disease.
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No. of cases (%*)

Author (vear) . Total
Good Fair Paor Dead

Kassell (1990) 2027 (57.6) 320 (9.1) 257{7.3) 917 (26.0) 3521

Saveland (1992) 183 (56.3) 73 (22.5)%* 69(21.2) 325

Inagawa (1993) 121 (49.2) 22(8.9) 30(12.2) 73(29.7) 246

Lee (1995) 160 {73.0) 17(7.8) 23(10.5) C19(87) 219

*percent in row.
** morbidity (=with a neurologic deficit of any degree except cranial nerve palsies).
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Table 12, Published surgicél outcome

No. of cases (%*)

Author (yea_r) Good Fair Poor Dead Total
Kassell (1990) 1984 (67.9) 304 {104y 216 ( 7.4) 418 (14.3) 2922
Siveland {1992) - 181 (65.6) 66 (23.9)* 29(10.5) 276
tnagawa (1993) 110(64.3) 21(12.3) 28(16.4) 12(7.0) 171
Lee (1995) 160 (84.7) 14(7.4) 10( 5.3) 5( 2.6) 189

*percent in row

**morbidity (=with a neurologic deficit of any degree except cranial nerve palsies).
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