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Summary

This prospective study was undertaken to objectively assess the feasibility of prevention of vasospasm by removal
of subarachnoid blood in early operations by means of pre- and postoperative CT scans.

During the past 3 years, 181 patients with ruptured aneurysms were operated on. Among these, 64 cases with a
single rupture and without intracerebral hematoma (except one case of temporal lobe hematoma) underwent direct
operations within 4 days after hemorrhage. CT scans were performed on the day and the day following the ope-
ration. Localization and grading systemn of CT-visualized subarachnoid blood followed Fisher's classification.
The clinical condition of the patients was graded according to Hunt and Hess’s classification. All aneurysms
were approached through a frontobasal lateral route and the side of approach was determined basedon CT
findings to remove the subarachnoid clot as much as possible when high density (HD) (which indicates a collection
of blood) in the subarachnoid space was visualized on preoperative CT. Postoperative angiography was performed
between day 6 and day 15 (the day of hemorrhage was day 0) because the symptomatic vasospasm usually occur
between day 6 and day 15 afier hemorrhage. Bilateral carotid system was studied. Only motor weakness
associated with angiographic vasospasm was considered as ischemic symptoms due to vasospasm. It was possible
to remove the subarachnoid clot in 90%, of cisterns as follows: basal frontal interhemispheric fissure, bilateral
Sylvian stems, Sylvian cisterns and the anterior part of insular cisterns, but it was impossible in frontal inter-
hemispheric fissures and the posterior part of insular cisterns. Angiography revealed no spasm or mild spasm in
the site where the clot was successfully removed and no ischemic symptoms or transient ischemic symptoms
developed. Permanent symptoms due to vasospasm occurred in 8 patients in whom the subarachnoid clot
remained on postoperative CT scans, mostly in the frontal inter hemispheric fissure, contralateral insular
cistern and ipsilateral posterior part of the insular cistern where clots could not be romoved. Only one patient in
Grade IV died due to vasospasm and excellent results(which indicates those who were able to return to their usual
social life) were obtained in 100%, in Grade I, 849 in Grade II, 85% in Grade III, and 15.5% in Grade IV.

Our experience discloses that early surgery affords an opportunity to remove much of the blood from the
subarachnoid space and that it perhaps minimizes the development of vasospasm.

Key words: timing of surgery, vasospasm, ruptured cerecbral aneurysm, subarachnoid hemorrhage

o i AT R T S R AT S e AR R
Gifise : T372  FEMRTIORERTI66, %M BRI SRR SRR R, K EaR]
19814F 4 H6 H Zf5

—1069—



I 1L sHIc

SR, BRAEONMEARER L - T, HEBMERG
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23z, FEIE4 P LLP @ computerized tomog-
raphy (CT) ¢, 2 ®E Tz high density (HD, i
B) 226h 883, 2 OBk B IR
AT T 5 T L, BN EEE O R4z 3
CT FHD !t LTz h2BEOy TETREOMED
ENEETCHEI LEHELE™.

7z Cl9774ELI3E, CT L7 =l TRic HD iabh
LEFTIE, REFHz IV 7= ETHELY TEX5/50
BEL, iE#O CT cxoWEoFEFREE L T
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AiFEo B, Rl e ETEABRETLZ L
LY BEMESEOREETHL Y 20F0EH O
TRIEZBHD.

1 HWEBLUHFE

M S HFFE T £ R SIRBE Iz 5T, 1977421 At
19804E12 A sk & TRz, 18151 oREZMENRER io %t
UEZEFHMTbh . IBIEHRAOENEY 2 £ifE
B % Table 1 joRm+.
FHFTOMBRL 72 7EFIE, 7oi | BoRETAR
L. Day B3I (7 = THMmIBEELE S Day 0 & L
72) & CT #Kf7L, CT LRENICKERMEE @ 7 )
76l CR B, i, 1 EOTEENLED EAT
EHREOMBICE T, F41321~76F (EH52F)
T, MEBITIBMEI2, KM32Th 3. BB

Table 1 Operated cases with ruptured aneurysms

Timing of -
opcration
Day

Grade 0~3 4~9 10~13 14~
I 7 11 5 18 41
II 21 22 6 2 51
111 23 12 4 10 49
v 23 8 0 38
\% 2 0 0 0 2

76 33 15 37 181

(1977 ~ 1980)

EA0iE Table 2 2t & 5 i, RTARBIARSLE, AIRE
BRISH, sAREMRIMA, HERRESRIFTHS F
Hems D EWHTAERRE (Hunt and Hess)'® 43, GradeI 7
5], Grade M 244, Grade M20#Y, Grade IV 13 % T &
5.

2z, FRENL LTI FMESIC CT 2MfTL
CT Lo HD oHZELZ TR E QN LB B & BE
Liz. R LEBIRESr CT-H 250 (Matrix 256 x
256) =, WiIBT I orbitomeatal line = # LEEM LY 5
~0°opEE T, AFERXD ESL, 3,5, TomoE
ELL, tEIAFY (8MEHE) &fTok

CTERHE s N2 /7 EE T Fisher & o 4y | iz
72 & - 7273, insular cistern OFEEER L, BiET B L 5
Fiirm R SRR 22D, ThE §EE
part) L33 (posterior part) riZ4ritiz. Fig 1 (&
IRHO 7 EETREAL L, T2 2ETT 2 HEREMR
L OREYHIMERFBER L 0 ThHS. FEETMR
EoRYERTHE®IL, Zhb Fishe 50 EHF®
72 & vy, — :no subarachnoid blood visualized, + :
diffuse or thin sheet, H : clot or thick layer ¢ 3 B4y
Hi7z

M E RO EoRE L, MnEREOb- L b
BL2TWE S ~ 1495 A O IET & A 7o mRSHEIRE
B X - TiT= 7z,

FH#iH58: 1t 4 i frontobasal lateral approach & L,
CT CREERPEDLNABHEICE, ETHER VT
— S EFT, BIRBEEREAIC & L &, insular cis-
tern @ HD o0& WD bEIRAEICER L /=. Sphenoid
ridge # MIRBRICESL ST, TE2LETREL %,
£ % ¥ Sylvian fissure % A & { B ¥, insular cisterno
BiEES, Sylvian stem,
fissure DMERELIT - 7%, BDREE 7 Vo7 Lk

(anterior

basal frontal interhemispheric

Table 2 Cases operated within 4 days after SAH

Location Grade*
of No. of

aneurysm cases I I1 I 1v
ACA 31 3 11 11 6
ICA 18 2

MCA 14 2 6 3 3
BA 1 1

Total 64 7 24 20 13

(Sept. 1980)

*Preoperative grade according to Hunt and Hess
P g g
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Fig. 1

Cisterns
Fl : frontal
interhemispheric
fissure
BF) : basal frontal -
interhemispheric
fissure
Sylvian stem
Sylvian cistern -

§5:
sC:

A

_ anterior part
of insular cistern
[}

. posterior part -
of insular cistern

Arteries
A2

BN Y e}

oMy

MCA
trifurcation

----anterior

group of Mz M3

‘postenior

group of M2 M3

Relation of cisterns to main branches of internal carotid artery.

Table 3 Results of removal of subarachnoid blood on CT in 64 cases operated in acute stage (Day 0~ 3)

\\ Sylvian cistern and Posterior part
AN anterior part of of insular
. Cisterns Sylvian stem insular cistern cistern
N Frontal  Basal frontal
\ - . ;
interhemi- interhemi- non- non- non-
~ spheric spheric opcrated operatcd  operated operated operated  operated
HD on CT\ fissure fissure side side side side side side
Preop Postop Nom (%) n (%) n (%) n (%) n (%) n (%) n (% n (%
— 38 22 22 31 23 36 30 42
A= 1(12) 13(87) 17(89) 13(83) 13(93) 12(80) 5(38) 6(43)
—;—\ 8 ‘ 15{ 19[ 18[ 14 { 15{ 13[ 14{
+ 7(88) 2(13) 2(11) 3(17) 1(7) L 3(20) 8(62) 8(57)
A 0( 0) 16(59) 13(54) 11(79) 13(46) 4(33) 209 0( 0)
Hot 18{ 7(39) 27{[0(37) 24{11 (46) l4—k 2(14) 28 114(50) 12{ 5(42) 22[16(73) 7[ 4(57)
\‘-H- 11(61) 1{ 4) 0{ 0) 1(7) 1{ 4) 3(25) 4(18) 3(43)
Total 64 64 65 63 65 63 65 63

HD —: Nosubarachnoid blood visualized, HD + : Diffuse or thin shcet, HD 4} : Clot or thick layer

sHAlo A BMEIIREUR I b MBS EET 2 BE Tk E
s L CeHlleo Sylvian fissure @7 £ % # lem
BIBE L, Sylvian stem, Sylvian cistern O fIfEx T & %
EidBELM:. > T Liliequist BE% NEEARO A ©
YL, PNSHEIRE 8 L RALCESE L > > prepontine
cistern OMEXEE LK. 7 EETE % Ringer T
+ it Uik, 7 BT IESSEH 72 - IE sl i
cisternal drainage # BEEWMEXT Lz, HEED D
TG awEAN LN T, FHICHEZ R U /OEFEE
THole.

I #

1. S EETEOMERE
#iaio CT ¢, gikowiFhnro s 2l TEICHL
%t HD ok o72b0lE, HD ook bo ik 53

g

Bl ThHotc. HD OF L bTNCE ORES 7 E T
DERAL AN HTRIATER TR L R & Table 3 1R
< Frontal interhemispheric fissure>

64fE o fissure 5 b, A1 HD O 4dao72% 01338
BT #Him HD+ 2R 8Eb 7E (83%) 1
o CT ¢4 HD HEHRICH b, HD— 2 Josie
Lo i@ (12%) Thok, £k, #iaf HDHTh-
7-18{@% HD+ 2@/ L= b Dz 71 (39%), HDH®
FERECH-T-LOIE (61%) Thojr.

L EofER 45, frontobasal lateral approach T, Z
OEPLOMERE & A ERETERNZ 2 CTTEM
T b
< Basal frontal interhemispheric fissure>

640Fh, #igto CT © HD—TCh - 7= b 022{8, HD
+Th-bOOEHT, ThEISEPIME 87%) B
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#o CT ¢ HD milik% »e. #FsiCTE HDH T
-7 2B 16{H (59%) %, #ECTLE HD—-L72b,
1048 (37%) X HD+: Zo@&B3E D Ui,

3 Aebb, ZOWLEFHRCL D LERENTESZ
EAEABNE R
< Sylvian stem >

1 iz TR 7 £ TR O M ERE O HA T/
M EAT » 7720, 644 65 o RFEd, #rah CT T
HD—TCh -7t 228 » 7. i HD+ T H -0
19177 (89%) 13#ide HD— ¥ 72 » 7o #FRT HD+
T - 24E B 13 (54%) W% HD—L Ay, 14§

(46%) 1T HD+ L 3D L7z,

FEBATARI63E Ar31H 1A CT © HD—Tdh -7 i
B CT T HD+THh - 18P IE (83%) GdHECT
T HD— L% o7 #ifal HDHCH - 14 P 1LE (79
%) Witk HD—r 720, 2fH (14%) 13 HD+ L
B A

Thbb, ZoOEo s eETET FHEfloRRS
¥, FEHEETH - TLFHIC L W MESRETES Z
EMH BT o7z,
< Sylvian cistern & insular cistern Bj2ELE >

BRSEHIE5A P 23{7 114fAT CT <« HD— T - 7. #7817
HD+ G » I HEE1HE (93%) 13, #i# CT < HD
— &zl AT HDHTH - 2 28{EP 1308 (46%)
itk HD—r 7z p, 14f (50%) & HD+ b Lz

RGO EH36ME 12l CT ¢ HD—Th -7z, ifF
B HD+ ¢ & - 7= 15 12(8 (80%) tx HD— ) # o

fo. N HDHTdh - 2 12(F P 4 (33%) ik HD
—&70, 5 (42%) R HD+X@EA L. LiL,

D BREFHH2%ICFEL

ZOEM o BETOEE, BEACRITERERI
BREFRETH - 7228 FHBEA IO % i mEE L
Fo.
<Insular cistern (%3 &8>

ZOFED 7 EFETET, #i i CT T HD-T b -
fz X BRI 65fE h 30fE, IJEBHERMI 63fA b 42 ThH -
fo. #H HD+Th -7 Lo i XBRgEM13E, JFeBHiafl4
T, itk CT clxehEi 5 (38%), 6{H(43%)
A HD— Loz ¥ g0, il HDHThob D
D5, BEEAITI22METh 248 (9%) © HD—, 16fF
(73%) < HD+ L3 Lchs, FEEEM<7 AT 3@
(43%) X, HD oREARETH - /.

Fhbt, coRUOr T ETHE2RET B LI
R AR & b o T,
2. i CT Lo HD & B S T4 B

fifik CT <o HD oA, i b O£ OREE LR
Rt » OFRFE® L7z (Table 4),

A4S FIHOIRE S, BMLE R Lo B BHREE >
Fre 6F, Hith S O RMESHEIC & 0 BB SRR
DR D B0 E DI EME B o WRRIERE (5 B
M 8EHE (symptomatic vasospasm) & LT, BiIAMMEINR
R TR TROBEOHEZTD B, HHERoEHE
FEMMAESEFCREA LRV Z L b B iR Lk
MRTEEIRER CRAFREOC L 2D Eiffz. Lib Z
NBOFERYS 3 W ABNITHEE Lcb oy —ilfE, 35
FUAEREE L THERSPHT L b D kietE L L.
< Frontal interhemispheric fiissure>-

#i CT © HD—Tdh - i239ET, —ltEnERE 2
bR I (3%) KHok, HD+Th o 4@,
—@EOEREZ T LOEIME 20%) Thodl L
L, #itt HDHTH - AR, —BEoERE 2D
D 418 (36%), At oEROMEE L b DI S
(46%) Tdh-oTc.
< Basal frontal interhemispheric fissure >

#i#% CT ¢ HD—-CHozicb b b+, a6

(12%) w—lEofkHRE L, 18 (2%) 2K
EiE Rk IRy 2. HDH T boc 12(0F 1E (8
%) l—HRMEER, 48 (33%) wwokEthomEREINE
Itz
< Sylvian stem >

#itt CT © HD+Th -7/ b DX 28fPI8M T, 5
H 1M (6%) o—Eto, 3@ (16%) ko
RAER D R Z B i

HDH Th oz LEIC X, Ao m@ER >R L
<Sylvian cistern 75 5 X(C insular cistern F#E}>

#ite CT © HD—THh -7 101{ER, —BlEorERs
BELbo 4{F(4%), KEEOEREBELLLD 24
(2%) Thof. #ith CT ¢ HD+ T bl 23EF
LA (4%) c—iBtEoMEEERE, tho 1 EikEek
OERERE R L., WiE CT ¢ HDH Tho7c 4@
A (25%) le—BtEoi@iERsy, 2@ (0%
KO RRERERE 772,
<Insular cistern &3] >

Wite HD—Td » 285f@H 148 (1 %) iz—BtEo
BERE, 2 (2%) wkitteomgiERE 2/
HD+ T - 7236fA, —i@tEofiREix 3 (8 %)
W kistEomRREERIE 3@ (8%) il ¥ 7z, HDH

THor TR, LA (14%) c—i@tko ks,
1fe (14%) ke oRERER O
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Table 4 Postoperative vasospasms related to HD in postoperative CT in 64 cases

No spasm
Total or asymp- Symptomatic spasm
Location Grade number tomatic
of of of spasm Transient Permanent
HD HD cisterns n (%) n (%) n (%)
Frontal — 39 38(97) 1( 3) 0( 0
interhemispheric + 14 11(79) *[‘3( 21) *[O( 0)
fissure + 11 2(18) 4( 36) 5( 46)
Basal frontal — 51 44 (86) 6( 12) L 2)
interhemispheric + 12 7(59) *[l ( 8) *[4( 33)
fissure H | 0( 0) 1(100) 0( 0)
- 109 104 (95) 4( 4) I( D
Sylvian stem + 18 14(78) **[l( 6) **{3( 16)
H ] o 09 o( 0 1(100)
Svlvian cistern and — 101 95 (H4) 4( 4) 2( 2
anterior part of + 23 21(92) **[l ( 4) **{l {4
insular cistern + 4 1(25) 1{ 25) 2( 50)
o — 85 82(97) 1( 1) 2( 2
Posterior part of T 36 30 (84) **[3( 8) **[3( 8)
i + 7 5(72) 1{ 14) 1( 14)

HD --: No subarachnoid blood visualized, HD +: Diffuse or thirri sheet, HD4}: Clot or thick laver,

*: Ischemic complication of ACA area,

**; Ischemic complication of MCA area

Table 5 Results of surgery related to pre and postoperative CT findings

Subarachnoid clet in CT

Postop

Ischemic complication
due to vasospasm

Grade No. of cases None Transient Permanent
b o = 4 4 — —
1 —~+ 2 1 1 —
Qg 1 1 ! _
—~4+ - =~ 10 10 — —
II H# —~+ 9 7 1 1
+ 5 1 2 2{1)*
—_——t = e~ 4 4 _ .
111 —~+ 8 7 ! —
H N 8 4 2 2
v ot oo ; 2 E —
—~+ 2 5 —
H “n 4 - ! 3(1)*
Total 64 43 13 8
J( y*: Cases with contralateral MCA deficits
3. FIRERE, AT CT LoHD BOF{b & MMmE ~Beb L2684 31%) kk—@HE o, LA

§ i oD BE

Hunt and Hess |7 X 2 FEBRE L, HE#ED CTE
o HD BOEL L M s E L oB#E RN L 2
(Table 5),

FHiEFT T o grade B W, T BITIFE D
CT tWwIhoBfroREizisy ¢4 HD 8—~+7T
B e b O20P T, —BYES K UKEEME O R
Bl ot HiE CT cwWFhhr oo Mgz B
WT HDH & - 74, #itk CT ¢ HD p—~+

(4%) Tkt oBieReERo 7z #Himgo CTT
WA O OREIC VT HD B HEAE T ho
fo18f T, S (28%) z—lfEe, 7H] (39%)
KM OMRERE B L. ZoCT Lo HDH REH
DH B, 2HxIEBTERI insular cistern o fifE xR %
TERhoebO T WiEh G BHER L Rl kEHE o
PREREIRE B L7,

FERR. EEEERMEE R A T MU S - X AR
HH%E D7 fEfi2, Grade | < @3—@ 1 H (14%),
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Table 6 Results of surgery related to condition at time of surgery

No. of Excellent Fair Poor Dead

Grade* cases n (%) n (%) n (%) n (%)
I 7 7(100) — _ _
11 24 20( 84) 2(8) 2(8) —
111 20 17( 85) 1(5) 2(10) —_

v 13 1(7.8) 6(16) 5(38.5) 1(7.7)

Total 64 45(70.5) 9(14) 9(14) 1(1.5)

*Preoperative grade according to Hunt and Hess.,
For definition of results, sec text,

Table 7 Main causes of poor result or dcath

Postop Prima-
No. of vaso- ry*#*
Grade* cascs spasm damage
I 7 — —
IT 24 2 —
III 20 2 —
v 13 4 2

*Preoperative grade according to Hunt and Hess.

**Primary damage indicates brain damage due to

hemorrhage.

Grade T T ix—i ¥ 34 (12.5%), K HHE3H (12.5
%), Grade II Cha—i@tt 3 #1(15%), etk 2 #1(10%)
G, Grade W Cia—iaE 6 4 (46%), kiith 3 #1(23%)
Thol. :
4. FRE

64 D FHIAAE & FIFE D ARE IS, PUTo 4
BRI T HIE L = (Table 6),

Excellent : T3z B8 LE&ER.

Fair | #EREH T 2 b REETERRE

Poor : AR D728, TRCEBIAYEET 5.

Dead : 15,

FEROHERNE 7 BT HF fE% 3 AB L L
7z. Excellent T - 7= 4 @3 Grade I <1009%, Grade Il
849%, Grade | ©85% T -7z Grade [§ Gl dead
14, fair 3108 poor (&8 T84. 5% T, excellent jT
L) (7.8%) Th ot

B, 64010 #Y BE 8 1% cxcellent 45 {5 (70. 5%),
fair 9 {7 (14%}, poor 94(14%), dead 1#] (1.5%)
ThTt.

FIRNBENRBR Th - 10Fl0FE2 FEE Bt 42
L, Rf B EER EH T poor Th o7 b DiE Grade [
BIXUON @24, Grade Vo 4HTH D, RS

BEREE 7LD Grade ¥ O L O 2 T -7
(Table 7).

N & #®

B IRERE S I A T A MM A BRI, BEDOTHRE
EAT AL L bVEERRTFO 1 2THE20™ £
BB SR A TS L ROEOE T /L, =0
MFE TS5 VS VEFIET S L, Bl L 58
R, HOVIIEEELZ LBk s ke drbThH
%?)11)16)26)27)32)'

LA 3o Z OSSR L, MEIREMAEOR VR
HirfToh 3BOERE TR A RH LA TE
fZS)ﬁE)’ %%—ﬂ)ﬁ%mmunm’ &)Z) V\‘iﬁﬁ 173 753%&%; L
72k 54z, Day 4 (HS5HH) DBZHBRLIELD 2.
FLTHEORER LW #3RL, Bex o lific Th
i, Day 8 miBHI L 4 017, RE 3 A% ILER
T5%W, FOHBRIFERCI-TRLEEMN, BLFH
%L bh TV BEPPI, | i Z BB S W T
i3, BEFIRE OB, MIESHEOTE, NREFS
OENWLH D, WERAWICEREETERY. Sundt®™g,
BE L TR TORBEBBNFES I BT, BEOE
ZEbhbh, RMESHHIEEHLTWA0THAH LR
T3,

Zok )i, MEINREHR Y LRMESEO MR E T
24 Ao time lag 235 525, 7 B FECERI L
ToMBERR D A DAY EY R, RMnmE#EiEes sl
HrdborahTws, Lal, 2oBEiETchsd
PEBECL ZATRHTH S,

Echlin® 23+ cicdgfLic L 9, 7 =ETERIHK
M¥As, RMEREOLTHETH 5 LIZRER TR,
B, $x® 7 b e Fisher 5 3, CT iz high
density & L CHHENSBRECRO Y £ K MEOM &
R, MOEFSHEOBEICLETHEILEREL, W
Sl AMIESREARE Lich b3, ThimEicEg
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EW 9 SFEME VR MESREREAEN, Thb
H Day 3DINIZ 7 T FIEROMELBRET 5 Z & 55, 4
mERHEE THT R LEOFETHEZ LETRB L,

FTIZI9584F, Johnson &z kT, BHIFHICL
Dy R FBOMBEEERET S Z L% BMOLEEHEOT
BRICEHTHHa L WHZ 2 R ThTHY, Pool
6, MMAREOTH 7 =B TEOMEBRE
T2z LD TWS, LU Drake® I, %3 HLL
ROFEHREBEREDDTEN T L0, BoEHU, ik,
EEFPY, SR LI L - TEEI N TV 2 BMBNOH
R LT BRVEBRA LTS —iRIZECR
DORFERSAFNE - bit, Z o Drake ORI FFA LT
WEONBRTH D,

ZOXEOMEE T, REFIN UM MESERE FBAEL
A1, bt Day 3PN)IL Y. 7 ERTEROMBEY
EOBEREL A L0»EIEHT 2 FBMGERA KT
WheZEKERT 20BN S. I THRAIZ
OEBAEH LT, CT iR B 2R TIE
OMBESEDL 5VERETESZDH, £LT, b LALE
BRESTE L DEMMERFEOREL TFHTED Y
H T DT O prospective study ¥ T o772, % @ 7= ¥
iz, Day 3 LAANICFEMHEAT - 727660, 7277 1 [oHifn
FIETFEWEITY, L CT LR MM o7z - 7264
Bl Lz, (oL MERERME 1 piaEirss
L&)

AT CT FRRL B LR, e 0T - Tn
7 frontobasal lateral approach jz L ¥ IfjJiE bk3 FIHE 72
B%F9 12, basal frontal interhemispheric fissure, [ {f{ll
Sylvian stem, Sylvian cistern 33 X TF insular cistern o g
MESR-G b o fo. —4, frontal interhemispheric fissure
insular cistern O3, MERENHETH - 2.

e CT k, HD—~+ Tih - 722061 Tid,
FEERF 2T 53 EORBEORMERHIRE Lo
7o, E-fiEl HDH Th - 722609, CT ; HD—% 3
Wit HD+, 474 b Fisher & @ v 5 diffuse or thin
sheet MFELE O MERICHED & & 2 0UE, —BHEOFHRAE
REE4 o BEO Ml EH#FE o F413 26 Fi 84 (31
%), REEDHRIERIT 2 1B (4%) 2+ Ehp-
fz. HfiHiflte> CT © HDH X MENRET &4 o
7218k, S (28%) k—#@tke, 7 (39%) iz
At O R EER & 0 ) I EESEA R Lie. Lnd
ZD o h 244X, FERIEEMe insular cistern o> i RE A B
RTERh-feizwic, BREAM LRI kBED i RS
PHERELZ BeofcfR e, Fiig grade oF N
LR EWRAIOCT Lo HD D& L£<, ZofMLEA

WThoto, LidoT, PIFHETRTOEA o By 8
DMEFBRET LB HEE & 4% o, grade O F
WD EFNRED TR E 25 @M born, i
Grade VTt~ T O8Iz £ B OMENTEET 2 H58
£ LEP-T FRED FTRE 25228 £
7z

BHEMIcB W IR RHERSEETH Y, 4
RENFEELLREE S E L DN T E S, HNER
ROBAL22PTE, W EFv+—Y%BAL,
BASHEF I- 33 TiX £ 3° Sylvian fissure 2%, Z0Ho
ME# g% L->-2, insular cistern & E¥efHEH » &
THEOMBER RAIEBRETLZZ T +o2FHE 25
HZENTER Lind Kassell'® & ik <Tv5 L5
i, BECBH ThIEL LR FMERES I THET
X Vs cE, BREEEO 7 eEEE L bR F
PHBELRS Th o, HFRYFNICI B2 eE TR
FEDERE 22 b CHCEIRAE D clipping BB LTEE 2b
DT L, Fickd sMLOET L, FanRE
FETLLOTHHIEEHEHF L.
SEOBRTHIEFARIC LTI R Y, b ETLH
= DR
Lo ThELICBTROAMMEZET 5 b0 TR
v BUE, RERMENIRRE OF RSB 2 =R R
MENHR IR TYWS, Z0RE, REFROEDIES
MEEENEZTHAHIZLERARMETLILNTHS.

& @ preliminary prospective study TH - T,

V & B

WEREEIE 7 £ T Bl S o644 % e & L,
FAE 4 HDANICEEFW 21T 5 L RS, AIRIIERIC
s EETMEE R L, WEHEo CT 28, 7 =K
THERELER L, ChAROEFEERESTESEL
WEt L7

1. Frontobasal lateral approach |z X ¥ Ifi @92 7] A
72 Fpaf# X, basal frontal interhemispheric fissure, [j{fjo
Sylvian stem, Sylvian cistern, 33 ) {F insular cistern @
B % #8 T & - 7=. Frontal interhemispheric fissure L
insular cistern ORI MERESBE CH - 7.

2. sEBETHEN+ICkRBEESNAER TR, M
EHHEIIHRE L v, HELTLEBETH D, MkE
ROMBEE D AVE, $3—BECh-7. MBS
KLz 2k RRR T, BMLEFSHIRErEER
FEAR O MBS L <, AiEtE iRk b IR L+
ol

3. FINfEIREL L MM B RS L OB TIE, FHH
BB OEVE, #ic Grade N O—iltEs L kit

—1075—



OFFRBIER O HIR M Z 2o Tr.

4. ZEHFREE T excellent ThH o b did Grade ] 20
GV T, #£%100%, 849, 85%, 15.5% C& 9,5
R ESEEIC L BT, Grade Voo 14 (1.o%) @

HThHoTC.

5. BEIEWNIZ X B 7 BT M RERRE AR R SE 5
EOFHIcESTHY, S0 LEARBERAED T

ZZLORIEY D DT LER~,

X ik

I) Arvrcock, J. M. & Draxg, C. G.: Ruptured
intracranial aneurysms—The role of arterial
spasm. J Newrosurg 22: 21-29, 1965

2) Beck, O.J. & WiEskr, H. X.: Die Bedeutung
des Vasospasmus fur die Prognose nach Ancu-
rysmablutung. Zentralbl Neurochir 35: 21-34, 1974

3) Berovarr, U. & Garera, R.: Time relation-
ship between subarachnoid hemorrhage, arterial
spasm, changes in cerebral circulation and post-
haemorrhagic hydrocephalus. Acta Radiol [Diagn]
9: 229-237, 1969

4) BuckerrL, M.: Demonstration of substances
capable of contracting smooth muscle in the
haematoma fluid from certain cases of ruptured
cerebral aneurysm. J Neuwrol Neurosurg Psychiatry
27:198-199, 1964

5) Curarissg, J., Jomin, M., ANpRrEUSSI, L., ¢t al.:
Prognostic significance of cerebral arterial spasm
in the course of meningeal haemorrhage. Neuro-
radiology 3: 50-52, 1972

6) Drakg, C.G.: Discussion at49th annual meet-
ing of American Association of Neurological Sur-
gery. New York, April, 1980

7) pu Bouray, G.: Distribution of spasm in the
intracranial arteries arter subarachnoid haemor-
rhage. Acta Radiol [Diagn] 1: 257-266, 1963

8) EcHrin, F. A.: Current concepts in the etiology
and treatment of vasospasm. Clin Neurgsurg 15:
133-160, 1968

9) Ecker, A. & RIEMENSCHNEIDER, P. A.: Arterio-
graphic demonstration of spasm of the intra-
cranial arterics. With special reference to saccular
aneurysms, J Neurosurg 8: 660667, 1951

10} Fisuer, C. M., KistLER, J. P. & -Davig, J. M.:
Relation of cerebral vasospasm to subarachnoid
hemorrhage visualized by computerized tomo-
graphic scanning. Neurosurgery 6: 1-9, 1980

11) Frercher, T. M., Taveras, J. M.& Poou, J.
L.: Cerebral vasospasm in angiography for intra-
cranial aneurysms. Incidence and significance in
one hundred consecutive angiograms. Arch Neurol
1: 38-47, 1959

12) Hunrt, W. E. & Hess, R. M.: Surgical risk as

—1076—

related to time of intervention in the repair of
intracrantal ancurysms. J Newrosurg 28: 14-21,
1968

13) Jounson, R.J., Porrer,J. M. & Rem, R. C.:
Arterial spasm in subarachnoid hemorrhage:
mechanical considerations. J Neurol Neurosurg
Psychiatry 21: 68, 1958

14) KacsstrOM, E., Grerrz, T., Hanson, J., et al.:
Changes in cerebral blood flow after subarach-
noid hemorrhage. Proceedings of the Third
Interantional Congress of Neurological Surgery,
1965, Int Cong Series No. 110, pp 629-633

15) Kasserr, N. F.: Personal communication

16) Kawasg, T., Mizurkami, M., et al.: Critical
flow ievels in cerebral ischemia—II. Vasospasm
following subarachnoid hemorrhage. Brain and
Nerve 33: 61-69, 1980

17) KM, H., Mizugamr, M., Kawasg, T., et al.:
Time course of vasospasm: Its clinical signifi-
cance. Neurol Med Chir ( Tokyo) 19: 95-102, 1979

18) Locug, V.: Surgery in spontaneous subarach-
noid hemorrhage. Operative treatment of aneu-
rysms on the anterior cerebral and anterior com-
municating artery. Br Med J 1: 473-479, 1956

19) Marsuarr, W, H., Jr: Delayed arterial spasm
following subarachnoid hemorrhage. Radiolog y
106: 325-327, 1973

20) Masees, P. E. & Marint, G.: Intracranial
arterial spasm related to supraclinoid ruptured
aneurysms. Acia Neurochir 10: 630--638, 1972

21) Mivaoka, M., NoNaga, T., Waranasg, H.,
et al.: Etiology and treatment of prolonged vaso-
spasm—Experimental and clinical studies. Neurol
Med Chir (Tokyo) 16 (Part IT): 103114, 1976

22) Mizukamr, M., Takemagk, T, et al.: Value of
computed tomography in the prediction of
cerebral vasospasm after aneurysm rupture.
Neurosurgery 7: 583-586, 1980

23) Opowm, G. L.: Cerebral vasospasm. Clin Neuro-
surg 22: 29-58, 1975

24) Poor, J. L. & Ports, D. G.: Aneurysms and
arteriovenous anormalies of the brain: Diagnosis
and treatment. Hoeber Medical, Harper and
Row, New York, 1965

25) PotrERr,J. M.: Cercbral arterial spasm. A short
review. World Neurol 2: 578-588, 1961

26) RoserTsoN, E. G.: Cerebral lesions due to
intracranial aneurysms. Brain 72: 150-185, 1949

27) Rumer, E. & StampreL, G.: Cerebrale Angio-
spasmen und Herdsymptome bei der Subara-
chnoidalblutung (SAB). Nervenarzt 46: 38-41,
1975

28) Sarro, L., Uepa, Y. & Sawno, K.: Significance
of vasospasm in the treatment of ruptured intra-
cranial aneurysms. J Neurosurg 47: 412-429, 1977

29) ScHNEcK, S.A. & KricHEFF, 1.1.: Intracranial



aneurysm rupture, vasospasm and infarction.
Areh Neurol 11: 668-680, 1964

30) Suwnpr, T. M., Jr: Cerebral vasospasm follow-
ing subarachnoid hemorrhage: Evolution, man-
agement and relationship to timing of surgery.
Clin Neurosurg 24: 228-239, 1976

31) Svzukr, J. & Yosamoro, T.: Early operation
for the ruptured aneurysm. JpnJ Surg 3: 149-

156, 1973
32) Wikns, R. H., ALEXANDER, J. A. & Opom,

G. L.: Intracranial arterial spasm: A clinical
analysis. J Neurosurg 29: 121-134, 1968

—1077—



