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ooodbO O0O0b0O O0ObO0O OO oOoobo o 20%0 Ooo0oo0, ooooo O
0 0000 O000Ob0 ODbhOo oobob Oobo 0 90wldoodoo obo gooo
OO0 0000 OO0 OO000.Hun Kim 2001, 699-704) OO0 OO0OO OO O
000 Norman Dott(NM 1933, 219)0 19930 OO0 O O0OO, 00 OO O O
0 000 OO0 OO0 OO OO0 OO0 Oodoo oO0o.(Suzuki, Yoshimoto, and
Kayama 1984, 17-23) 000 OO0 0OO0OO0O DOOOO O 30-50% O0O0O0O
gooobod oboodood oog booo, Ooob 1041% 000 oboodg oo
O .(Graf, and Nibbelink 1974, 557-601, Hun Kim 2001, 699-704, Shimoda et
al. 1997, 170-5) 000 OO0 O0OOOOOO OOOO ODOOOO COOOO, O
o, 0000 obooo oboo Oobob OO0 Oo,0b000 obooboo oboo oooo
0000 0OO00000O0 0000 O OO0 0000 ooOooO0 O0.himoda et
al. 1997, 170-5) 000 ODOOOODOO OO0O ODOOOO OOO OOOOO OO
0 000 00 0O 0000 bodo Obb oo bOb 0o obooob.ooo ooo
goob ood bodoo bobo Ub booobobb Oo0ob oo boooo b
U0 od0d OO0 OO0 Oo0Ob ObOb obb bbb bbb, bbb boo oo
od 00 000 0OODO o000 bObbo oo.0obob 0o ooobb ooooooo
oo bod oooobb oo0 bbb 00 bbb ooob boo ooobobob
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1. 0000

20050 010 010 -~ 20100 120 310 OO0 OOO DOOOO OO0 OO O
o0 000 0000 bOo0O e8O0L OO O ODOOOOD OD 0O 2700 O
god, obgoobob 0o0b obobob Oo0ob oboo 4100 bobo oo
0O. 000, JObob000 0O ODobOobo00 Ooobo bcooooboeno ooo
goog oood, oo b0 00 410 0 00O OO0 oobo 1400 0O
OO0 2700 OOODODO OODOOO (Table 1).

Table 1. Demographic statistics of ruptured MCA aneurysm with ICH

No. of case(%)
Age
Range 3674
Mean 58.2
Sex
Male 11(26.8%)
Female 30(73.2%)
Aneurysmal size
Small 11(26.8%)
Large 29(70.7%)
Giant 1(2.4%)
Lateralization
Left 23(56.0%)
Right 18(43.9%)
GCS score
Mild 19(46.3%)
Moderate 17(41.5%)
Severe 512.1%)
Location
Frontal 18(43.9%)
Intrasylvian 11(26.8%)
Temporal 12(29.3%)

% MCA: Middle cerebral artery.

® ICH : Intracerebral hemorrhage.



2. 000, 00000 OO

ool ooobob Ooboboo Obod0 0000 U000 U0 oo oooo
g o ogobb oobbb 0ob oo obog bobo. bbb 00 ooo boo bo,
00, 00000 ODO00O(@CS score)d ODOODOODO, OO0 OO0 O0OODOO
0000 (Glasgow Outcome Scale)(Jennett, and Bond 1975, 480-4)0 OO OO
O000. 00000 OO0oO0o 4-50 0 OO0 OO0 (Faborable outcome group)d
0 0DO0O00O, 18300 000 Unfovorable outcome group)d 0 O O0O0OO(Table
2).
gooooododg oo obooooo bbb 0ooo bbb oo oob, bbo,
00000 (Sylvian fissure) 300 OO0 DOODDO.(Fig.l) 000 OO abe/2 O
000 O0O0oOooo, 0 00 000 OO, 00 0O0Midline shifting), 0000
oo bOoood.

Table 2. Glasgow outcome scale

Score Definition Description
1 Dead
2 Vegetative state
3 Severe disability Able to follow commands; unable to live
independently
4 Moderate Able to live independently; unable to
disability return to work or school
5 Good recovery  Able to return to work or school




Fig.1. Type of ICH. Axial CT scans of preoperation. A: Temporal type ICH, B:
Frontal type ICH, C: Sylvian type ICH(CH : Intracerebral hemorrhage).

2. 00 OO 0O OO O OO0

00O OO0 D000 DoOOd Ooo terional approach)d OO0 OOOO OO
0000, 0000 000 00000 O DODOOd(decompressive craniectomy)
0 00ob0obo. 0ooodb 0bo0o 00 obbobodo OO bbobooo ooo
(medial transsylvian approach)d, OO0 O0O0O00OO OOO(ateral transsylvian
approach)d 000 OO OO OO0 OO0 ODOO OOOO OO O0OO OO O
00 OO0 ODoObOoo. 0dd 00 goobbo Oob OO booo oooooo,
00 0O OO0 0000 OO0 0O00D0OO00000CCT Brain Perfusion)d 0000
0000 DO0DOO0O0, 00 00O 000 OO0 000 00000 @O©smotherapy), 00O
0o0® 0o 0000000 Calcium Channel Blocker)D OO OO0OO0O. 0O O



00 3HO O (hypertension, hypervolemia, hemodilution)d OO OOO.

3. 0000 Ood

ggoob ooodg bbb ooobb. bodo bbboo obobobo ooo
O (x2test) O O t—{1 0 (Independent t—test), O 0O O O (correlation analysis), ROC
00, 00O OO (Nonparametric x“test, Mann-Whitney, McNemar)D OO 000
000 000 0000 OO0 OO0 0000 0000 OO0 00034 (@Pearson
correlation)d O0OOO0O. pOO 00500 0O 0OO0OO OOO OOO ODOOOO
O, 00000 PASW statics 18.0 version 0 00000

1. 0O 0

gboog 0ob boOg s820000 e500 OO0 OObOO oobdg o gd

0O OO OO0 OO0 0O OOo0bO0oDb, 00 OD0O0b00 OOD 000 (@(e<0.05). O
goooo boob booob b bo0 obdg oob oo, bo0, 00000 0O
ogod obobo oobo obo goobo 0oboobo oboob bob booo
00 000 OO0 OOO0O0OO OOoObO(rable 3-1). OODOO0O OOODO DODOO
O,3mi000C OO0 000 OO0O0O00 OoOo0 OO0 OO0 ooobobo oooo
O 0O0OC 0ODOQOO@E<0.05), sxmiOOO OO0 OO0 DOOOObO oo oo
000 O0O0OD0O0O DO0O OO0 (Table 3-2).



Table 3—1. Age and clinical outcome according to location

Age
ICH location Outcome Total p—value
<65 >65
Unfavorable 0 1 4
Frontal p<0.05
Favorable 13 1 14
Unfavorable 0 3 3
Intrasylvian p<0.05
Favorable 8 3 11
Unfavorable 3 2 5
Temporal p=0.05
Favorable 6 1 7
Unfavorable 3 6 9
Total p<0.05
Favorable 27 5 32

Table 3—2. Age and clinical outcome according to hematoma volume

Age
ICH volume Outcome Total p—value
<65 >65

Unfavorable 0] 2 2

Below 31ml p<0.05
Favorable 18 4 22
Unfavorable 3 4 7

Below 31ml p=0.05
Favorable 9 1 10
Unfavorable 3 6 9

Total p<0.05
Favorable 27 5 32




2. 00O

00 000 O 00O 110, 000 30000 OOO OO0 O 0OO0O0. 000
000 000 00 00 000, 0000 000 000 00 000 0000 O
000 00000 OO0 OO0O0@=0.05). 0 000 000 000 00000 O
00 00000 000 00 000 000 @=0.05) (Table 4).

Table 4. Sex and clinical outcome

Sex
Outcome Total
Male Female
Unfavorable 1(9%) 8(27%) 9
Favorable 10(91%) 10(91%) 32
Total 11(100%) 30(100%) 41

3. UonO oo

0000 000 00000 OO0 000 230, 000000 000 00O 180
00 00000 0 0000, 000 OO0 00000 000 000000 00 O
0 000 000 (p=0.05)(Table 5).



Table 5. Lateralization and clinical outcome

Location of ICH

Outcome Total
Dominant Non—dominant
Unfavorable 521.7%) 4(22.2%) 9
Favorable 18(78.3%) 14(77.8%) 32
Total 23(100%) 18(100%) a1

% ICH : Intracerebral hemorrhage.

4 00 O0dOdd

00 0000 COO0O0O0O oooo@es score)d OOOO oo, 3800 OO
(severe), 91200 OO0 (moderate), 130000 OO@mild)d OO OO0O0O0ODO.
o000 000 00 4100 0ODOOOOO0 OO0 50021%), C0OoO0O 170
(415%), 000 190@6.3%)OI 000, OO OOUOODO OO OODO ODoOoooo
0000 OO0O0(@E<0.05). 000 OO0 OO OO0 DODOO OO0 OO0 O
o0 odb o0 boobdob 0bob boboo b0 0ob oob oob ooo
0O O00O0O0O UODOOO ODOO0OO(@E<0.05), 000, 00000 OO ooobog o
OO0 000 000 OO0 0ODO0O0O0 0oO0O0 000 (p=0.05)(Table 6).



Table 6. Initial clinical stage and clinical outcome

GCS

ICH location Outcome Total p-value
Severe Moderate  Mild

Unfavorable 0 1 0] 1
Frontal p<0.05
Favorable 0 8 6 14
Unfavorable 1 2 0] 3
Intrasylvian p=0.05
Favorable 1 3 7 11
Unfavorable 2 3 0 5
Temporal p<0.05
Favorable 1 o 6 7
Total 5 17 19 41 p<0.05

% ICH : Intracerebral hemorrhage.

5. 0000 Od

00000 O0bOO 1ommdO0O OO DOO0O@GSmall Group)d O, 10mm-24mO O
OO0O(@arge Group)d O, O OO0 OO DOO@Giant Group)d O ODOOODOO.
O 0O 10mm-=24mm0 0000 70.7%(29/41)0 OO OO OO0 OO0O.0O OO
0 00 000 oodoo oobobo oob oo obobo oo, 0b0 oooo oo
0000 000 OO O0OdO(Table 7). 000 00O ODOOO O0OO OOO O
OO0 0ODO0OO0 OO0 OO00(mall group)d O 18.64mi0 OOOO O OOO (large
group) OO0 387400 O00O0O0O OOOOD DODOO O0OO.



Table 7. Size of aneurysm and clinical outcome

Aneurysmal size

Outcome Total
Small Large Giant
Unfavorable 2(18.2%) 7(4.1%) 0(0%) 9
Favorable 9(81.8%) 22(75.9%)  1(100%) 32
Total 11(100%) 29(100%)  1(100%) 41
6. Udod OO

0000 43.9%(18/41), 000000 26.8%(11/41), 0000 29.3%@12/41)0 O
00 000 000000, 000 000 000 0000 000 000 000 12
00 50@2.6%)00 000(@©3.3%), 00000((86%)00 0000 00 000
00 000 OO0 OO0 (Table 8).

Table 8. Location of intracerebral hemorrhage and clinical outcome

Outcome
Total
Favorable Unfavorable
Frontal 1(6.7%) 14(93.3%) 15(100%)
Location of .
Intrasylvian 3(21.4%) 11(78.6%
ICH (100%)
Temporal 5(42.6%) 7(58.3%) 12(100%)

% ICH : Intracerebral hemorrhage.
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7. 0000

ool Obbb0d0dU0 U0 000 4100 240000 DOOOOOd 3mmO
O 15mmO 00 OO0 OO0 OOO0OO OO0 O 75mmd0O OOOOO OO
0. 000 000 000 oooboog b 83mmd OO0 OO0 OD0OO 3.3mm
OO0 0O 506mm 00 DO0O0O0O OO0 OO0 0O00O0O0O@P<0.05)(Fig.2), ROC O
od ood OO, 45mm OOOOOO0OO OOO 89% OO0 69%0 O000
0.(Fig.3) 45mmd 0000 OO ODO0O,0 OO ODODOODO OO O OOO O
OO0 000 95.5%R21/22)0 00O OO OOOO0O. 00 OO0 000,00 0000
O 0 00,000 DOO 00O 421%@/19)0 000 OO ODOOOO(Table 9).
ROC 00O O0OO OOODO AUC(@area under the ROC curve) 0.8060 0 OO0
0 oogg oggd.

Table 9. Midline shifting and cinical outcome

Outcome

Total
Favorable Unfavorable

Below 4.5mm 1(4.5%) 21(95.5%) 22(100%)
Midline
shifting

Above 4.5mm  8(42.1%)  11(57.9%) 19(100%)

_11_



Midline Shifting{mm)
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B pdidline shifting 8.36 3.3

Fig. 2. Midline shifting and clinical outcome. Favorable group have less

midline shifting than unfavorable group about 5.06mm(p<0.05).

0.6

0.6

Sensitivity

0.47

0.2

0.0 T T T T T T
0.0 0.2 04 0.6 0.8 10

1 -Specificity

Fig. 3. Receiver operation characteristic(ROC) curve of midline shifting and
clinical outcome. High sensitivity and specificity was attained if cut off value
is 4.5mm of midline shifting(area under the ROC curve : 0.806).
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8 000 OO 0 00 O Oodoo od

000 OO0 OO0 0000 000 000000 @E<0.05), ROCOOO OO0 O
00,0000 31m OO0 00O OO0 78%, OO0 69%0 OO OO ODOOO
000 O O000.(ig.4) 3lcc OOOO OOODO OOO, 00 ODOO, O 31lccO
00 D00 D00 00 000 2400 22001.7%)00 OO0 OO O0O OO
00,00 000, 0 3lcciO0d OO0 OO0 OO ODOO 1700 70 (41.2%)0
O 000 00O OO0 000 @Ee<0.05)(Table 10). O ROC OOO OO0 DOOO
AUC(rea under the ROC curve) 0.74000 OO0O0O OOOO OOO. OO0OO
od 000 2400 OO0 0OOOO OO OO0 Oobbbo Ooob ooogog 220
0 000 O0OO0O0O0O 000 O000@E<0.05). 31ml OO0 OO0 OOO OO 17
0 600 000 1100 OO0 20m OO0 OD0ODOOO, OOOO0OO OO OO
000 00 000 000 Do0oogdo, 0opogoog oo 20m 000 0OO0O O
000 000 OO OO OO0 0000 000 ODO0000@(e<0.05).

Table 10. Hematoma volume and clinical outcome

Outcome
Total
Favorable Unfavorable
Below 31ml 2(8.3%) 22(91.7%) 24(100%)

Volume

Above 31ml  7(41.2%)  10(58.8%) 17(100%)
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ROC Curve

1.0

I

0o T T T T T T
00 02 04 06 08 10

1 -Specificity

Fig.4. Receiver operation characteristic(ROC) curve of Hematoma volume and
clinical outcome. High sensitivity and specificity was attained if cut off value
is 31ml of volume(area under the ROC curve : 0.740).

0.4 d

00O 0000 0000000 OO0 ODoO0O0 0000 000 oooo oooo
000 000 0000000 00 000 00 0 000 0000 ooo ooo
0000 OO0 (Niikawa et al. 1998, 844-8; discussion 849-50, Plum, and
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Posner 1972, 1-286, Tapaninaho, Hernesniemi, and Vapalahti 1988, 21-4) O[O
0 000O0DOO00 000 0000 DO0DOO00 OO0 oO0o0d gooo OO0.Hun
Kim 2001, 699—-704) 0000 OO0 OO OODOOODOO OO0O DOOO OO0
gogoooo oo ooodg oo b oo boobo boo, b0 bbb booo o
ooob ooobb obbb, ooobb obobb Oobob O oo bbb ooo
O00.Hun Kim 2001, 699-704) 00O 0O0O0O0O0O OOO OOO DOOOOOO
0000 OO0 Niikawa(Niikawa et al. 1998, 844-8; discussion 849-50)0 [
36%000 000000, OO0 00000 Lee(Lee K 1995, 1030-1036)00
51.2%0 0O0O OO OOOO0O0O. 000 OO0 OO0 OO0 boooooo oo
0O 000 O0O0OD0O Nowak(Nowak et al. 1998, 5-9)00 36%0 OO0O0OO0O, O
g oobb Dboog 23-83%1 00 OdoOoobboboo oo oooo o
O.(Won Chang Lee 2001, 591-598) 0 O0O0O0O0O OO0 ODOOOO OO0 O
ugd, obb oooob bbb 000 bbb o000 bbb o0 obobob oooobobo
goobo ood oobob b 0 oob. bbb oooo bobbo oog boobo
o0 OboOood OO ObOd0 OO0 booo Oobooo, boggoo oo ooo o
0,0 00 OO0 OO OO0 O0O0O0O0 Oo0OOoO0OO0 000 0O0.(bavies 1959,
9-13, Plum, and Posner 1972, 1-286)

goodb 0ood 0o ObOb ooobbboo 0Ob ooo bog obooo
00 000 00000 0O 000 000 OO0 OO0 000 O 000 (Tapaninaho,
Hernesniemi, and Vapalahti 1988, 214), 000 OO OO0 OO OO OO0
o000 OO0 0o Obboo oo 0O 0 oo 0,0 boooo oo, booo
gd, oo oo ooo oo b oooboobob 0 O0ob OO0 oooo, oo oo
g ob,bdod Oo0b bdo U0 boooo bbb OO0 bboo ooobo
odno gooooo.

gogoo oog boboo obbo 0 boodoo boo bbb oobobob ob od
O0. 000 ODO00OD0000 Kazumata O (Kazumata et al. 2010, 884-92) , Kim
O (Hun Kim 2001, 699—-704) 0 OO 0O OO0 OO0 OO OO0 ODOO OO0
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g oob oodb 0oobdo oo booo. oo b ooobb boo oooo
oo ood oo boodoo. bbo bbb Ubb oo oo bogog, oo
ogoo, ooobbo ooobo 0o obboboo oo oo ood oo, oga, o
goobo booog obb boo oob bobodg, ogobbbo oog bbb
goobob oood. oo bbb 000 0ob boo oob bbb oo oobo
o0 000 000 O0ObOb 0oo0o Oobb oo ooobob booo ooo. o
o0 oogdb0 o400 oo0b o400 0o bbb, 000 UObD Cooobo
o0 o0 o0 o0, 000 U000 U0 U000 U000 UUOU ooobo ooo
o0 dogoobob Oobbob Ob0b 000 ooobo o boo. obb oooo
g oodg booogdo oog bo,00b ooobb oob,bo0 bog bo
0 dgooobob, 00 OO0 Oo0b0 OO0 OO0 ooobb bbb b0 Oob oboo
O .(Horiuchi et al. 2004, 384-8, Morgan et al. 2010, 755-61; discussion 761)
g oooddo boo Oobb o0 boo bbobodo bobo obbh cooobobo
0 ool ooobb. 0 000 ooobb bbb OO Oobb obobo obooo o
od 00 oooobb ooooo boo oooo, oo oobo o oogogo o
g oboob oog 0o b0 00 ooobb boo oo bbb 0 oo bbb
(Garcia—Ruiz, Garrido Martinez, and Guerrero Sola 1988, 356-9, Manno, and
Meyer 2008, 1170-1) 00O OO0 OO0 DOO0OO DODOOO DOO ODOO.0O O
000 OO0 000 D000 ODOO0oO00 OO00Od, Leed Won Chang Lee 2001,
591-598)0 OO0OO OO0 O OO OO0 ODOO0O OOO O OO0, Kimd
(Hun Kim 2001, 699—704)0 O O00O0O0O0O OOO O OO OOO OOOO OO0
god. 0 booddg oob oodoob boo 0 b0bbo oob bbooooog bo
oo oob Oobob obb. 00 0o 0o b0 boouodoo oob oooboo
000 OO0 OO0 OO0 oobdg, O DoOOooOO0o O00(eut off value)d
45mm0 000 O OO0O OO DOOOO OO OO 955%00 OO0 DOOO
U 0 0o0ob b0 00O 00 oobob bbb bboog 421%0 OO0 ooo o
0 dodo oooboobo oo oob bobo Oobo booo o o ooo.ooo
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OO0 ODOO0O00O 0ob0oo0 3amid OO0 © OO0OO0O OOO00 OO0 boooboo o
o0 00 0obg ob 0o oo 917D OO0 OO0 DOO.0obO0 goo
o0 0odb 00 000D 412%00 00000 00 ODoob bobo boo o
go.d oob 00 00 boobdo bg 0o bob OobobO boob obog o
gooo, oob oo 0ob 0oboob 0obob Oo0Ob Dobo bo boboo o
oooo, b0 oob oboboo obobo 0 b0 booo.

goo oo 0o 0o 0o oo b0 obo,0bo0,b00b o0 oob oodg
godog ooobo oobobo 0 0ob 0obg b0 0 bo boo oooboo, g o
oodo0o 0ob 0O oboob 0o OO0 obbob obobbo bo oobo o o
oo oooo bgoboob boob boob 00O bobobo oob booobo. g
g odo oo 0obo oboboboo, 10 0o bo Oobo 0ob 0o obg oo
gboo 0O 00 boboo oboo.
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v. QO O

U obooob ooboobdo 0obo obbob bo0o booboo boo O
OO0 OO0 O OO0 00O eSO OO0 O0O,000 OO OOOO, 31m OO0
o0 o oob o,45qmm 000 OO O ODOOO0ODOO DOoOOO. bOo0 goo
ood 0ob 0o obo 0obo 0ob 0 O boob, 0 ObOo Ooboo boo o
o0 goo bod bododo, obo 000 oobdg bo0g oob obdg bobooo
g ogo.obo boob 0obg b0 ooboo Ooob boobo boo g
0 boboob 0obo 0boo boob, Oob Oo0ob OO0 Ooo bo, bbobobo oo
U ob,bd00 0obo gooboobo.
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ABSTRACT

The Prognostic Factor of Ruptured Middle Cerebral Artery
Aneurysm with Intracerebral Hemorrhage

Oh, Ji Woong
Dept of Medicine
The Graduate School

Yonsei University

The incidence of Middle cerebral artery(MCA) aneurysm occupies about
20% of all intracranial aneurysm And the MCA aneurysm patient was
discovered mostly to the symptoms from an aneurysm rupture. If MCA
aneurysm rupture was developed, it accompanies the intracerebral
hemorrhage(ICH) about 30-50%. The mortality of these ruptured MCA
aneurysm with ICH patient is reported about 10 to 41%. But in our clinical
institution, we experienced the ruptured MCA aneurysm with intracerebral
hemorrhage patients who have unexpected prognosis and variable clinical
outcome. So in this study, we analyze the correlation of clinical factor and
prognosis in ruptured MCA aneurysm with ICH patient for predicting the
prognosis.

We analyze total 41 ruptured MCA aneurysm with ICH patients who were
treated with neck clipping. Clinical and radiologic assessment carried
retrospectively. The average of patient's age was 58.2years, and younger
patients have better prognosis than old age group. According to hematoma
location, relationship of age and prognosis is statistical significance in frontal

and Sylvian ICH group, except temporal ICH group. According to hematoma
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volume, relationship of age and prognosis is statistical significance in below
31ml group but it is not statistical significance in above 31ml group. There
are no statistical significance in relationship sex, lateralization of lesion, size
of aneurysm and prognosis. There are statistical significance in relationship
initial mental state and prognosis. According to ICH location, patients who
have initial good mental state, have better prognosis in temporal ICH group.
But there are no statistical significance initial mental state and prognosis in
frontal and Sylvian ICH group. The midline shifting was 8.36mm in unfavorable
clinical outcome group. But favorable clinical outcome group's midline shifting
was 3.3mm, 5.06mm less than unfavorable clinical outcome group. If midline
shifting was less than 4.5mm, the proportion of favorable clinical outcome was
very high about 95.5%(21/22). But if midline shifting was more than 4.5mm,
the proportion of unfavorable clinical outcome was relatively low about
42.1%(8/19). There are also statistical significance in relationship of
preoperative ICH volume and prognosis. If the ICH volume was less than
31ml, the proportion of favorable clinical outcome was relatively high about
91.7%(22/24). But if ICH volume was more than 31ml, the proportion of
unfavorable clinical outcome was relatively low about 41.2%(7/17).

This study suggests that if the ruptured MCA aneurysm with ICH patients
have initial catastrophic neurologic findings, we have take a consideration of
active surgery according to radiologic findings like ICH volume and location,

and clinical factors.

Key words: Ruptured Middle Cerebral Artery Aneurysm, Intracerebral

Hemorrhage,
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