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= Abstract=

Cognition and Memory Impairment after Operation
in Ruptured Cerebral Aneurysm Patients

Byung Joo Kim, M.D.,** Chang Hwa Choi, M.D.,** Dae Jin Kim***

Department of Neurosurgery, ** Pusan National University College of Medicine,
Pusan Psychological Evaluation Center, *** Pusan, Korea

of microsurgical technique and improved perioperative management. Also, many survivors of SAH show exce-

llent neurological recoveries. However, we found that a high proportion of the survivors do not fully regain their
premorbid status in cognitive and memory function. Object of this study is to evaluate which factors might influence
on cognitive and memory impairment in ruptured aneurysmal SAH patients.

MethodsU In this prospective study, a series of 66 patients with aneurysmal subarachnoid hemorrhage(SAH) from
1996 to 1998, most of whom had a “good” or “fair’ neurological outcome, were assessed with various tests of cog-
nition and memory function. All patients underwent clipping operation by pterional approach. Right side approach
was performed in 16 case and left 21 cases. K—WAIS(Korean—Wechsler Adult Intelligence Scale) was used as
method of cognition and memory function test. The time interval between SAH and assessment varied between 4
months and 8 months, averaging 6.2 months.

Statistical analyses were carried out for each test score to see whether aneurysm site(A—com( non A—com), route
of approach, age and sex, vasospasm, Hunt—Hess grade and Fisher CT group at admission, Glasgow Outcome
Scale(GOS) at discharge affect cognitive and memory function.

Results[] Aneurysm site was not shown to be associated with performance on any test, and the initial grade
(Hunt—Hess grade, Fisher CT group) of SAH and vasospasm had only minimal predictive values. The grade at disch-
arge(GOS) was proved to be the best predictor of impairment of cognition and memory function within 1 year after
operation.

Conclusion[] The authors conclude that the diffuse effects of SAH are more important than focal neuropathology
in relation to cognitive impairment in this group of patients.

O bjectives(] The mortality rate of subarachnoid hemorrhage(SAH) has been reduced recently due to refinement

KEY WORDS[O Subarachnoid hemorrhage: Memory: Cognitive impairment- Ruptured aneurysm.

N E 000 00 0000% 00 000000 000 000
00 0000 000 000 000 0000 0000 O
0000 000 00 00000000 00 0000 OO0 00000 0000 00 000 000 00.00

‘0 000 000 19980 00000000 000000 O 050 00000000 00000,

842 J Korean Neurosurg Soc/Volume 30/July, 2001



0 00 0OD0O00 D000 D00 0D 0000 000
OO0 00000 000 00,0000 000 0og*e
0000 0D0000 0000 000*™? 000 0oo
00 OO0, 0000 OO0 0000 OO0 OO0 000
000 OOOOg OOg3d99m92.)

0000 00D 000 0000 000 00 000 O
000 0000 0OD0OO00 D000 000 000000
0 000 000D 000 000 ooooo?.

00000 D000 D00 0D 00000000 00
0O 000 D000 00000 000 00 000 OO
0O 000 D00 00000 1996000 0OOOO0 OO
00 000 0000 00D 000 000 000 OO0
00 000 00 000 0000 000000 D00 O
0O 00 40000 800 OO0 OO0 00000 K-
WAIS test?®0 00O, 0 000 0000 0OOOOO O
O 0oood.

R

199600 8000 19980 12000 OOO OOOOO
000 0000 0D0o0o0OoO0DoO0oO0 ooooooo oo
00000000 0000 000 0O ooooooo o
00 23600 OO0 OO0 Glasgow Outcome Scale
(GOS)O good OO fairld OO OO0O0O OOO OO
0 000 000 0000 00000 oooo ooo
000 6600 OO0 ODOOO OO0 OO (prospective
study)D ODOO0O0O.

000 000 00O ooooooo 370@oooo
00 210, 0000000 160)00 000000 290
(oO000o0 140,000000 70,00000 60, O
Oooooo 20)000(Table 1), 000 O0O0O0O OO
000 5000 OO0 OO0 OO0OO OO0 320, 340
O OO0 O00. Chi square testd Fisher exact testl]
000 0000000 OO0 ODoOoOoO oooo oo o
00 52.30,51.70 000 0000 ODOOOO OOO

Table 1. Sites of ruptured aneurysm in 66 patients

Sites of Aneurysms No. of cases Total

Lt approach 21

A-com PP 37
Rt approach 16
MCA 14
P-com 7

29
ICA 6
Posterior circulation 2
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Table 2. Comparison of clinical characteristics between ACoA
and Non ACoA group

ACoOA Non-ACoA
(37cases) (29 cases)
Age(years)
> 30 2 -
31-40 4 5
41-50 11 8
51-60 14 11
> 61 6 5
Mean 52.3 51.7
Range 29-71 32-69
Sex(No. Of cases)
Male 17(46%) 15(52%)
Female 20(54%) 14(48%)
Hunt-Hess grade(No. Of cases)
0 3( 8%) 2( 7%)
0 16(43%) 12(41%)
0 15(41%) 13(45%)
0 3( 8%) 2( 7%)
Fisher group(No. Of cases)
0 3( 8%) 2( 7%)
0 15(41%) 11(38%)
0 16(43%) 13(45%)
0 3( 8%) 3(10%)
Clinical vasospasm(No. Of cases)
(+) 14(38%) 12(41%)
) 23(62%) 17(59%)
GOS(No. Of cases)
Good 25(68%) 20(69%)
Fair 12(22%) 2(21%)
Interval between operation and test(Months)
Mean 6.2 6.4
Range 4-8 4-8
p=0.05
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000000 0000 0D000(TIQ), 00000 (VIQ),
00000PIQ), 00000 00 00000 000(QD)
0 00 96.47, 97.23, 96.17, 12.780 00O 0OOOO
00 97.83, 98.43, 96.34, 12.450 00 000000 O
00 000 000 000.00 0000 0000000
0 0000 0D000O0 000 000 00 000 OO0
0.000000 000 000 00 00000 000
000 0000 00 00000 000 000 0000
0 00000 00 0000 0 0000 0000 00
0 000 OO0 (Table 3).
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(PIQ)0 00 000 0O0O0O0O 500 00 OOOO0 OO
0000 000 000 000.000 00000(VIQ),
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Table 3. Analysis of Variance(location and approach of aneurysm)

Location IQD TIQ VIQ PIQ \2 V2 V3 V4 V5 Vé P1 P2 P3 P4
ACOA 1278 96.47 97.23 96.17 837 7.47 8.92 7.66 8.47 8.01 7.58 7.47 7.00 7.94
LA 1284 96.19 97.03 96.41 8.21 7.44 9.01 7.61 8.49 7.43 7.68 7.49 6.97 7.98
RA 1271 9683 97.87 96.01 8.41 7.52 8.88 7.66 8.47 7.53 7.53 7.31 7.02 7.88
o) 787 .589 .668 882  .395 782 .821 997 .998 .687 .524 498 .621 734
NACoA 1245 97.83 9843 9634 8.66 7.59 9.13 7.61 9.37 7.79 7.68 728 692 8.8
o} 772 592 514 798  .302 .992 614 874 314 521 .986 728 .887 621
IQDO IQ difference between premorbid IQ and test IQ TIQO total IQ VIQO verbal IQ

PIQO performance 1Q
NACoA non-anterior communicating artery aneurysm
RAD right approach

844

ACoAD anterior communicating artery aneurysm
LAO left approach
V1-vé0 verbal scale

P1-P40 performance scale
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Table 4. Analysis of Variance(Age)
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Age IQD TIQ VIQ PIQ Vi V2 V3 V4 V5 Vé P1 P2 P3 P4
<50 10.54 9912 96.48 102.59 8.79 7.76 8.62 7.93 8.79 8.17 8.59 8.55 8.10 8.52
>50 1444 9501 9621 89.61 7.68 7.16 8.71 7.19 8.81 7.39 7.16 6.55 7.00 6.55
p 246 .389 793 042* 076 .378 792 .322 917 .205 018 015  .049* .013*
IQDO 1Q difference between premorbid IQ and test IQ TIQO total IQ VIQO verbal IQ
PIQO performance 1Q V1-vé0 verbal scale P1-P40 performance scale
*0 p<0.05
Table 5. Analysis of Variance (Hunt-Hess grade)
H-H grade 1QD TIQ VIQ PIQ \2 V2 V3 V4 V5 Vé P1 P2 P3 P4
A(O+0) 1063 99.62 100.66 99.12 8.43 7.72 8.92 8.03 9.08 8.16 8.06 7.73 7.72 7.48
B(O+0O) 1441 9441 9542 93.16 7.94 7.23 8.53 7.10 8.57 7.42 7.67 7.33 7.36 7.41
p 236 .205 248 321 234 321 .621 182 418 121 254 .328 747 .872
IQDO IQ difference between premorbid IQ and test IQ TIQO total IQ VIQO verbal IQ
PIQO performance 1Q V1-vé0 verbal scale P1-P40 performance scale
Table 6. Analysis of Variance(Fisher CT group)
Fisher group IQD TIQ VIQ PIQ Vi V2 V3 V4 V5 Vé P1 P2 P3 P4
A +0) 10.84 99.68 100.05 99.25 8.75 7.75 9.21 7.98 9.18 8.36 8.07 7.75 7.61 7.82
B(O+0O) 1429 9431 96.19 9313 7.75 7.19 8.19 7.01 8.47 7.22 7.66 7.31 7.47 7.22
p 227 175 .331 194 266 346 163 164 417 .081 .254 239 .636 .254
QDO 1Q difference between premorbid IQ and test IQ TIQO total IQ VIQO verbal IQ
PIQO performance 1Q V1-vé0 verbal scale P1-P40 performance scale
Table 7. Analysis of Variance(Clinical vasospasm)
IQD TIQ VIQ PIQ Vi V2 V3 V4 V5 Vé P1 P2 P3 P4
) 11.68 9822 9832 97.10 8.57 7.59 8.97 7.76 9.11 8.30 8.03 8.05 7.57 8.60
+) 13.48 9589 96.62 9572  7.65 7.32 8.47 7.32 8.80 7.89 7.32 7.02 6.95 7.33
p 421 .489 494 458 359 748 .636 .550 .576 .651 .528 A71 .508 .342
IQDO 1Q difference between premorbid IQ and test IQ TIQO total IQ VIQO verbal IQ
PIQO performance 1Q V1-vé0 verbal scale P1-P40 performance scale
000 OO0 DO0O0O0 0O00. 000 00 0000 BO 5. BUYARFY LR BE 2N
0 AO0O OO0 00 OO0 bOooObO 00 ooo oo g Jodddd ddddd 00 0 0000 oooao o

0000 0000 00 000 000 0000 000 O
000 00000 000000 O 000 0000 OO0
0 000.(Table5).
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00 00Oooo o AD0D 310, BOO 35000. 0 O
000 0DO0O00O0O0O DoOO0O0O O Oooo oooo o
00 OO0 000 000 0000 0000 oooo o
0 00000 0000 OO 0000 BOO AOO OO
00 000 000 00 000 OO0 00ooo ooo
(D)0 OO OO0 OO0 DoooDOoooo ooo
00 000 000 OO0 000 000 0oooo oo
0 00000 000000 0 000 oooo ooo o
00O (Table 6).
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Hunt—Hess graded Fisher groupd OO O00O0O0O O
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6. Glasgow outcome scale(G0OS)°l M2

Faird0 GooddD OO OO OOOO OO 000 O
000 0 000 000 00 00000 000 00 O
000000(PIQ and P1-P4)0 00000 00 O OO
0 000.00 00000 00 00000 000(QD),
000 000 00000(Vv2), 0000(v4), 00000
(P1)DD0O 000000 000 000 00 000 gra-
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Table 8. Analysis of Variance (GOS)

IQD TIQ VIQ PIQ Vi V2 V4 V5 Vé P1 P2 P3 P4
Good 8.06 102.83 103.34 102.03 9.42 9.41 9.34 8.33 9.12 8.13 9.37 8.27 8.53 7.90
Fair 16.42 91.34 9268 90.97 6.78 5.98 8.67 5.87 8.20 6.75 5.84 6.37 5.57 6.20
o) .043* 062 .102 072 .063 047% 547 .038* 578 .183 028* 164 .056 128
IQDO 1Q difference between premorbid IQ and test IQ TIQO total IQ VIQO verbal IQ

PIQO performance 1Q
*0 p<0.05
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V1-vé0 verbal scale

P1-P40 performance scale
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