2EEHLVIRESICHAET A ENTEL
VoiELHINIE EEHERIISHA%NTH-
Evd o HUENERTLH Y M, BHoAliEdh
Twiwy, 00, GRELVATLEHAELER
IOV THEBZEETH I EFHERINS,
—75. BBEFHIZ & YGRS NIRIRRBEBIR
IO BINESBEBEIZ B VT, Bl L BRI
DERPHE LHREOBHBELEIILD(HE
THONREEIZI0FET14%, 20FT 124%
ThHoltbkWIRMENHY M. 1227V vEY
IHEETH. BYOKABBNILETHS.
RO LT O,

) m%m%ﬁuﬁmfu.%ﬁ%§$%-’
MECERES LoV TEB L ST 5 C |
LA R D !

@ MEI ¥y rORBEIIBVTY. B

{ WIMERB A BT 5 - LA s N D,

M. REORBHEMIEERICEITDIRA > b
up date

BENBIEENBE, SHELRIRIZTS
CENERENEBETHL, bRbNOKETIE
FIMEHZ Y v E FEPLIT2TVADT,
FORICETELTWAUTOHIZIOWTEED
5.

OmBEREEE 7)) v v FOBEVHT

Q#T R BT

QOFPRIFLMETE, AR\ =5 ¥

DER

@OrL—z= ¥

O ) A 7 OFEDIZHT B AT

MM FHE VAN V-5 -0

N

1. MEREARESI U v JDENTT

WA BEIRAR A 12 BV THE, ISAT (International
Subarachnoid Aneurysm Trial) (2 & W BB AT
BELRATHNITLENERIFHIAFEH LD LT
BEGINSVILAERRENL®, Li-LIo#
H#TR, BAFHOGHENSHATORSELN L

ERIiEmW I L, FMERGEOENREOER
BHESWI LR ENBEELZ TS Y, REH
BEEIRB I L TR0 & ) 2RERIIKRS L s
TELY., WTHOBEHRPEERL TV EDII20WT
HRIEE TR, F7, REEMEIRE T
BHMERHRPRUIERESLET 2N ENIB
HA 5. Ujiie bORFPH b, RURHKBK
T2 B ELBE BRI L2 LB L T dome/neck HLAYE
W OHEL P, MBENEERICHWVL TV RWER
ELTWw250b 80, HIIPREHRFI B
TEIANVfirst OFEFHEZL TS, AU
R R BN S Dot b VHIBMENH B 2,
BB TIREE ARG ) v L 2545
BV RS (BEAHERSRLUT) TITRETH
AEE ) v Y EERLTWA.AMELT,
ORELRBERGE CEEREAF LR LIV
LHBTE N2 b, QRIRERTEOMNARIKE
THIZBIZ L WHREREOHRFEEL L0 2
AER, HEMNEEE CIF I MBENERENLET
HER, Z2EXrMENEROETL LTS,
—HT. WTFNOEBHETHEERELRFISH D
9 %. Wide neck THDZBE LA TR &
Fhiiz{ i 47 BERMBRLBEL2ETH .
SO L) RERICIVWTRAOEREBIRT A &
W LD, miTHRL EOLTRTCOFRNFHE.
MENFREEH DL GRETEREL THENICD
otz bk,
HIEELROBEREDOBEIIZVTNLDGRE
FERLLTRLELRWLDTHY, S T HEE
LTWK EHBETHDHEELS,

2. WRIEEE

WRIETE & Lo MELEaRIT, T 37TIRE
BLUHEKROTIKA & closure line #3ET 3
&, BLICHEEHEEERE, neck & DEE,
TLBOENE S, KL, mtEONRIE
FlT& %. Closure line DABSE 212 3 RG22
WETHY, ENELLIELL2 2 Y v TORR
EHLILOFT->TBL. BB LBONMmIZIE
HE 13 MRI 0 CISS. FIESTA % L'#lAH < B L
7- Heavy T2 image ¥ %M L Tv» 5. CTA % DSA
TREBKRBONEXEE TS0, —REhTw

No Shinkei Geka + 372 445 - 2008 £ 4 H 405

- 144 —



5EIIAZSFMIMOBIIPNIATND LA, SREOMEY L (HBTES
HEELTVA I LS Z >, Heavy T2 image 12T 1), FIIEIANE L ON iHOBIESE
PACKS Z AV THEL 28Iy s &, &

406

Fig. 1 Case illustrating the importance of FIESTA magnetic resonance imaging. Left basilar-supe-
rior cerebellar artery (SCA) aneurysm found in a healthy 72-year-old female. A: Three-dimensional
angiography showed left posterior cerebral artery (PCA) seemed separated from aneurysm dome.
B: FIESTA image showed PCA adjacent 1o the dome (arrow) and several perforators in the right

side of the neck.

Fig. 2 Case iliustrating the importance of by-
pass surgery. A fusiform right middle cerebral
artery (MCA) aneurysm found in a 40-year-old
man. Prior to surgery. surgeons were not sure
that patient vessels could be preserved. We
placed superficial temporal artery (STA)-M2
bypass prior to clip application. The parent
vesse! was able to be preserved by using the
tandem clipping method.

No Shinkei Geka - 37 %4 5 - 2009 4 H

— 1456 —

NELETE D LA, EFdkiTnidy

-Fig.

=%
o
A
7.

H



IXEE@TCH D, high flow bypass-flow diversion %
PLRAGPOWUDFATEH LN LHEFET S
LHTED.

FRBOESRHESIHEEEVAVTVLE
R CIINBNREETH L. FEBRRE
® MRI % CT THIE & BB & % image fusion X
FEROTRIETA S LICL ), oK W
I EtMa LN TELTHAT).

3. FPBELMEETE AR\ TS5V Y

DEAR

REEEEIREOGRIILEBIERE I 2SN
rIbbHview, BMAELRARIITSI
ENEETHL., FIIHPOKEERIINEET
T ELVERSEOTHETHS. SKRTRF
HmMEsSO UL HFME NOMEILROIEE
BEILLTWA,

v 4 7 O FHR1EI13 sharp dissection T HEER &
L, BIROME L-BF. SBKOHME TE2
RYMEEZHELTCIIVEL FETICLE
EEMBHLETS. TLEERT Su—F Lig#H
Foo 2N vy rERATT A7 DIZHRTRKE
EOHIR, RASEEOMN, wEk#AT7 7o-F2
#4867 73 —F . far latcral approach % & D3
AHFEHERT7 7O —F I BRT I2LEVH L™,
& 5 I RIMTBBHK 2 radial artery graft 2 & Hw»
oA NAFRGEE LR 2 HRHIBE, L4
DFEFHETH 5D S0, EMx RTUEEDH L FH
PREUIHTTA-DILBVWEICEETTESL L
il BICERMTHEE. REIITas/ 412
FHEBOTW2ITIE L2 (Fig. 2)™.

B 612, PSRRI A HHEIR A B OB
DEMEDTEE., 7)) v TOHIMIFEELEMNL
FETH D3, FRBILL IR+, IL257E
Bhr) v Er Tyl ltb 10001 DEH
CRRIND M,

XOIEREBET ) L Y IWBREHELR
LTI TRELEVbDILLZDDDH
%. 4% motor evoked potential (MEP) (3%2:#4%
REOBILICHERZAATHLENEIEERD
2H%H Y, MEPODHEIZIRKE (F TREE
¥, EFRESEEVRO 2 XS4, HE

DEIHIPBFELTHITTEEDTHALESN
TWwb

¥ -RORITHAERND, fFIomREREL, Lk
BETRERDDRMOBEIZ B THEDOHR
g - AP 1D 72912 visual evoked potential H¢H
HThbIENRENTVED, SHBAY -
FiloTw Llbhas,

HPOMBEOMEDRY GUELBHE»O>ORELE
OREZEZTLLTEETH S. #HP Doppler
RPMEHREIERLVEHEINTELAETHS
A%, ¥T4E indocyanine green ¥ AV /- M E
BESTELFMASRE SN, FICHIRB oY
v Er FOBORBHOBHFERIIRY O L&Y
ENTna»,

4. P—z=2¥
BROIMEAGROBMZIL VBTV v E
YIHOBIBAL L, TLMEATHBTELZY
MIRBHHREER M EN T 2P H 5,
TEDRY L WIEGIOKRET b B & BhIRR S
WATEDL LN, WCFHR I2L—-Ya”
PRBMOVEVEMF ML - TR DL Y
AT LERBETA2LEN DS, 2o — S0
OPTFEHFTHEBELLD, BREZBE LT
SZHEEERENTVEAS, EZEIZE £ Ok
BTwhiss) v 7% BvwiS closure line %
Lod-WHALAZLNTEZ2DR%d00 Lo
ETEDLATFLERW, $2YvErTEN
I FHHid applier PHWTI Y v 7L W ALY
FERTHEVIFERTHY. hands-on TTES
ETFNHLVE I ehINHIEARETH 5,
BELRECIIARTFNEL OER T, RMIREO
3RTLET NV, PEEFVOERL TV, £0F
FAMEBIELTWBEEIATHS (Fig. 3).

5 ABEYIAIOBWVERICHT DG

Fig. 4 127§ & 3 L RBIOET, REERERD"
WO E SRR ECSE. YETEARY
EREELELTYS, ARBRANZ I 2 MF TR
BLUBEBMENKENRSNIZA S F /3512
L WBRBOREILEIIN S, EOIL 67 8 iciE,
BITAREETHRBEL, HEEE modified Rankin

No Shinkej Geka « 37 £ 4 ¥ - 2000 % 4 A 407

— 146 —



G

Fig. 3 Surgical simulation with elastic aneurysm models. Three-dimensional elastic aneu-
rysm model {A) was created according to the 3 dimensiona! image (B) and tandem clipping
was simulated. During surgery clipping was achieved in a similar fashion (C, D).

scale 23 Thot:., ZOBRBOEEERFIZI
SCANDNA/NRAL ) vy TRETHLEE
Aoh, BELCIVBIRLE XD ADL (activites
of daily living) D% AW HEMEIZ 30% U ELEZ
b7, ¥WMEIVARBEASF L &2HEL, 3
FMAERITELL TV %L (Fig. 4).

6. Mortality & morbidity (M&M) &2 U =
A P —9 —DRH

Wi AGRIEEEMCHE L TAH 1 BO M&EM
Hr775 s A%ME, GHEIITabledaD L )
HLARLGITE L, FOMMBTRUEHICERETS
LABHTWS, F7o, RHESRIIREO G
HICELTIDToOEB >V TH#iz LB,
FRBY A IERRIIGNL, FREROEH

#:% & BIE#F modified Rankin scale %72 LLE &
L7z, T/ MMSE 25 AT BT L7261
FEWMAHENE LTHRELTRL TS (hupy//
www,ntt-east.co.jp/kmc/sinryo/10clinical_indicator.
html) (Table 5.

V. & &

Pk, 208 FIZXEENBR Ny s DAAK
S 4 xR LIEBERHOBRE, 2 5I10GHE
LTHBETHFoTv- 2Tk hLICE LD

GBI IETF O ADNEARENSEZAT
BEESOHEBHNLETH A, T/, BEED
ZEFrARHETAIENEETHS.

ARV T, BB L Tide=s ) L T,

408 No Shinkei Geka * 374 44 - 2009 € 4 R

— 147 —



we Formaring o oay

Fig. 4 Case illustrating possible medical treatment in elderly and/or patients in poor condition. This large thrombosed left
basilar-SCA aneurysm was found in a 67 year-old female who presented with moderate gait difficulty due to brainstem com-
pression and severe hearing difficulty. Direct management required STA-SCA anastomosis and clipping of the aneurysm after
thrombectomy. The authors knew that the surgical morbidity 1s as high as 30% and assumed it was not justified to this case.
Second opinion was refused by the patient and family, We decided to keep this patient on oral medication of ARB and statin.
There has been no episode of bleeding nor change in the aneurysm for the last three years.

Table 4 Classification of morbidity and mor-
tality at the Kanto Medical Center . NTT Ec.

Classification Complication

Cless O none
Class | yes without sequels
avoidable
ineviszhle
Ciessll yes wih seque's & avo.caze
ClzssIi yes with seauels ineviaoe
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Table 5 Outcome of open management of the
unruptured intracranial aneurysms at the Kanto
Medical Center. NTT Ec.: number and percent.
age of morbidity
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K
zweo¥d

HELEERBPRAESINSAREEL S 3.

RINFNEIE, WME, FHGAE, SHHE, £BDEQOL)

FIRHNEIVE B TFEARE S BETHlio E
FERTHEZLLD, ZOBRBELFHWEHED
BRI DWW TRESRDH 5. IWEETICRBWTII,
RIEZNEEEED ) A7, FHEBEICHY
VRV, FHMEROERE SREOCERELRY
RRAIICHET L 20 o kv,

FRTIE, REE TORBEMERED) R 2
KBTI E T VR, BERE L AHE BERE
i & TBORIR, 2008 ERF vy 2 A R o4 vkl
PRBL, RIBEENEIRE O BRI O WTKRE %
nzx s,

& RIREHENREE DU R 25
RNHWESIEORERICETIMAELL T,
Rinkel 51 10 BIM EOER Z K & LKk 23 &
3 (1955~1996 £F) % #BHT L, HAI 81 5 R
ENRE DFRAERIL 23% L WEL Tw3Y, BE
KB BWPHEE LT, Iwamoto & @ Hisayama
Study 235 29, zhic & 5 &, ERBEALEICE
WCHEE L 72 1,230 Bl o H 8 (1962~1991 £E)
T, 57 1 (4.6%) ICIBIIERRD S h, 2D S

b 27 B1(2.2%) PIRWEMMENRAE 2 F L T,
INHOMEL S, REBNBIREOEE, —
BRICHRAD 2~4% EHEI NS,

RBEHMENTE OB ARICE T 2RED ST
IEFVALRLDELSLDREDEC, BEOX
M ELOd L, REANGIRED BREIZKE
SPEWIZ X > TR BRRD, ¥4 XHKREL
b, EEREODDEFFEHLDPTVWEINS, &
72, ZOMDBRHRLPTWRF L L CER, L
LM, (OETHMORE, WE REE T
BALZBOER, 7V 7DO%EE Dome-Neck
aspect HOBE W DR EBHITHN 35V (F 1,
2). BERIZE 3 bETHIMOFHEERE IFFRE
HEEERTES, bEMBD T %285 %
12 H A KRN B TRE B & (UCAS Japan) %
EDORBEBRRBR TR T 39,

1. ISUIATASE

International Study of Unruptured Intracranial
Aneurysm (ISUTA) A% 1998 E iz 3 & L 7- SERHE
RiFELHTEL, 2OBOMEINEIRBICK
R EE G279, COEBLAFETH, 7 X
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1 RPHBMREOERERNE(L NQANRY 54 )W

No. of cases Annual rupture rate (%) Affecting factors

Yasui (1997) 234pt, 303an 2.3 multiplicity
Rinke] (1998) 3,907pt X yr 1.9(1.5~2.4) symptomatic

<lem: 0.7 sex

>lem 4.0 size, location
ISUIA(1998) <10mm 10~24mm >25mm | size

Group 1 | 727pt, 977an 0.05 1 6.5
Group @ | 722pt 0.5 1
Juvela(2000) 142pt, 181an 1.3 smoking, age, size
Tsutsumi (2000) | 62pt 2.3 size
Morita (2005) 911pt 27 size, posterior, symptomatic
Wermer(2007) | 4,705pt, 6,556an 0.6~1.3 age, female, size, posterior,
symptomatic, Japanese or Finnish
2 FEWNNBHIREOEMBHER(TOIANY F 1 F)W
No. of cases Annual rupture rate (%)
ISUTA (2003) <7 mm
7~12mm | 13~24mm { >25mm
Group I Group II
Cavernous [C 210pt 0 0 0 3.0 6.4
AC/MC/IC 1,037pt 0 0.3 0.5 2.9 8
Post *+ P~com 445pt 05 0.7 29 3.7 10
Yonekura (2004) 329pt, 380an
=SUAVe : all <5 mm 08(02~3.8)

VA, AFF, a—avy @ 53 BRICE T
2,621 BIDBENEFR I NIz, 1998 FRLHEEI N
7oV P RARY T 4 THRETE, REHEIRE
DEREZRHT2EMT, 01,449 BF - 1,937
BINRAE, 12,023 A - i 2oWnT, @4 HRETHIf
DB OEE(Group 1,727 ), @< HET Hifft
T D BRI AR E X L7 8 (Group 2,722 Bi) IC
VTS LT3, Group 1 T 10 mm BT DA
BRSO ERBEHRIIZ 0.05% U TTh DR
L, Group2 Tix 0.5% LIERRI 11 FEL -
72(£ 1). 10mm M _EORKEIRRE D FERHEHRI
BT 1% TH o728, Groupl T 25mm %
B2 5 BERMEIRE CRIERE COWMARIE 6%
Thh, BIREORE S LRAER, BROMIZL
ERRFTH oK, '
LOMEIB VT, RKHUBIRE OB DA
Bk, BHARIE DS 10 mm IR CH UL Group 1 &
HB LT Growp 2 TETH WD DD, BRI
bHTEN T LR ENID, AFRTREIRE
DREIKERFBYSBED, 1,937 BIREDS ©
669 BRI (345%) MV h W AR L iz { WIEER
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S o B IRE < (EB AR O BIIRSE : ACA, MCA,
PCA, VB=1,268 fll, IR/ DEHIRE : CCA, ICA=
669 B1), % group KB W TLREMNERY
(Group 1 : CCA, ICA=42%, Group 2 : CCA, ICA=
27%), BARELRZKHL Cuiniltsd s, &
B, WEAOBIRE B CERBRERLEET
% &, Groupl T 10 mm BAT O RXERARE o 4
Z4sKiE 0.07%, 10mm B BT 1.38%, Group2 T
10 mm BT o B BHARIE o S R AR 0.6%, 10
mm U ETO0R2% E> T35,

ISUIA 4 6 2003 EHE IR T2 ARY
F 4 TREBBEE T, BERERTObLRISEE
DERBE L, BRTEM & mMERERATCIREL X
B4 O mortality and morbidity % §fi L Tv> 3%
(4,060 MZRER, WEETOLROE 1,602 5,
BEARE 1,017 B, MU PRZERRINEE 451 BU)Y, iR
T ni(1,602 fEH, 2,686 98 - 19 4.1 &,
6,544 A « ) DBETF—7H» 6, < SETHIMD
FEonnwBE T, RESHIRE, MIREIRE,
AIAIEIIRE, SPRINBIIRE T o 5 RO BB
R IR 4 X8, 7mm BT 0%, 7~12
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mm 2.6%, 13~24 mm 14.5%, 25mm Bk 40% T
Hot, BITEROBNE, #“ITBHIE TII,
M UBIAREE Y A A cHBHAEIIRL Y, Tmm
BAF 2.5%, 7~12 mm 14.5%, 13~24 mm 18.4%,
25mm Bl bk 50% TH-7. Tk EICERHE
REFET 2 L(F2), ETHMOBEFEDZ
W 7mm BAT OFRBEMBINRE O 9 &, AHESIIR-
BEENRZ IR < Willis BRI OBIIRIEIZIE L A
EWHET, BAERROMEIRE ¢ 05% &
ot ¥4 XM I~12mm DHE, BIHBEERR
TIE 05%, BATERBTIE 29%, 13~24mm D
Be, BIAEERR TR 29%, BAEHEBRTIE
3.7%, 25mm Bl b2 &, BIAEBRS TR
8%, BAERFTIZI0%LES, o DR
i, BHEAMN - MENERMOKBEY X7 LR%
PENY ETHoEL TS, 7, BEDE
I BB BT 2 BT ROBHTFRIET T
Hh, BREOKRE X LBERFEFRN L DEAN
FERAMT & DI FHRTFHARFCTH oI,
FERMBARE OB L TR ABIC L 52
WS TIk WD,  bETHMEERIZ 7 4
VIV EFRHBIZEWTALD I AAYYH 15~
20 N, ok h b hIRBEVWE N
T3 7®, REHMEIITE OBEERN AL T
B2 e bH 2. BIED X ¥ @7 (19 3D
4,795 B&, 26,122 A - ) T3, REZIXEIIRE
DEMPEAEIL 06~13%TH D, 5mm UTT
0.5%, 5~10mm T 1.2%, 10mm M =T 1.5%T
ot WRRICHELEZ3RTELCEER
bOIRKREZ(Gmm BAL), BAER, ERtE H
KBEIE74 v 7 FoBlREchHh, HEICE
W HEINE ORI E O I EBRBRINTY
3,

2, UCAS Japan

H AR R B IR B8 & (UCAS Japan) 13,
HADRBEZMEIIRE OBAEE L OBEY 22
DIBEE B E LT 2% 1056 - fasEs s
NTIBWCEXRAAMECHET 3 25— FRE
THD, BEIHICEHKIZRT oy, 2001
1 H &Y 2E 404 EFRIZB VT 6,646 fil, 8,161
BRI S BR I NT B, 2007 SEERE TIZ,
6,632 Bl 7 A0 =Ty TENTVLBEA, 2D

% modified Rankin Scale(mRS) 0,1 @ 5,782 i,
6,831 BRI I D W CHEENT O F— ¥ 2RI N
Bk 1,950 #, Zofk: 3,830 4, FEHERK 62 B
(ISUIA : 55.1 %), % %Mk 14.8% TH -7z, B
REHRRDOEoDITIE, MRy 222 —=v
44%, SEBOFEE 4%, (DRETHMOBE TR
Rantdbo 4%, EEYE 4%, 20 2% TH-
7o, BINEOENIE, PARIXEINR 34%, WEEINR
33%, BIZEBINR 14%, HEBEMMEBIIR 11% T, B
PR DK E X 13 3~4 mm 46%, 5~6 mm 27%, 7~
9mm 15%, 10mm B E 12% ¢, ¥ 59mm T
Ho7:(ISUIA TIEFH 74mm), Uk 5 L4
MBRNEIN 1% ER>TwS, BREEET 3
HFELT, WEIREOKRE X LEENEETD
h, MfzE L CRIZGEBIIRG, BIEBINRE, X
EEIRE R ESE  EPRRE I T3,
3. SUAVe

NS T RN ENIRE 0 B AR EHS IS
L, ZOWREE 2B T2 E2BNIICLE
Small Unruptured Aneurysm Verification (SUAVe)
Study 3% 2?2, £E® 13 DEHFELSML,
SO BEHTRENEEN, Smm BT ORE
AMEIRE SRR I N LB SR TR TOESF
M CORBRITOTICHRABAEZHE TS L
tL, BRRIZ6 AA, 1248, 24 24, 3672
BORE 3 FRBEL, BREPEIEY4 X
23 2mm Bl EF 7213 bleb 2> TH AT 284
13, FHESRORBEAEICEY S0k, 2000 £ 10
A& 455 BhRAE (393 B¥) BRI hfds, 75
BlIERZRESIC Lo THRA X, 380 BIIRE
(329 ) ITB VT 138 4 A D follow up 23
BENTW5(36 4 H 5 BRE, 24 H H 68 Bk
B, 124K 164 BIARIE, 6 v A 64 BIRAE). Z o
fic 4 PIOTER G FHIX L FBI, 1 613 B %
R, FMRBAEKIZ 08% Lo, ZDIEH 18
BRE T 2mm U EDOBKERRD, 7 HITHEN
frond:, BRLBREOMAKICETIEELRR
Fi, HFME, K, F# 70 RUE, BIREOR
£ (FIZBEIE, MESIRE) bbb, SHEIR
BCIXBERBIIRE & B L T ABBRWEELS
nr-,
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o RUEUEIRE D U 2 2 5

FREDOY A7 & EDITTRBICHED VA 2 %
THZLHEBETH S, —RIKRBEABEIREE
BIC L AAMWEORERIIRERHERICI DA
CRZZM BLEHN 2~BREREINT
271U 1008 £ ISUIA DIRE TIE, RILZIM
BIREIIERR IS ) AHHE L LT, FMIcBEL -
mortality and morbidity ¥, ## 30 HOEAHT
Group1:17.5%, Group2 : 13.6%, it 1 sEH D
R T 15.7%, 13.1% T, ABFHOBETHIZ
FHHB L L FHRERFTH - 729, 2003 0
ISUIAD7aARY T4 7THAETE, BE1LA
#% o B E 7 & PEE (Rankin scale T 3 Bl k,
MMSE24 Tl & %2 o 72 b D) O F 4 R |3 BHEEM
T 12%, TR 1.5%, MEREBHE T 7.3%,
18%ThH-7W, BWREEEZELIEZRETFLL
T, FEMCIIBREOKRE X (12mm BLE), &
fr (B H1ER), BB OBEE, EEtESR
B, MERBETCRHREOKRE X (12mm M
), B (BAER) BBEINTVWE, —F, &
HOKE I OMAERONIIREOHE, JETHE
12 0.8%, AHEREEIZ 19%LTIHELH
h13 HZAD UCAS Japan OHREIBITIZEVTY,
2,600 BUHE DIGEERAE T &, Rankin scale 732 KA
Y UEERT 2HI 5% T TH HY, BEY 2
ZASRIER, MERY, WMRELETRECELR?
LREbNB,

FRBUNBIRERETIRE  BEERETH
D, BEICH) BERBMBREOZRICOERT 24
EhH 3, ISUIA TIIEXHBREDOETIZOWT
BIFLTEY, &L KEHE CEBICEXR A
DETHREL TV I LRBRELTW2Y, —
H, BELSIZ, WMEiEOMEE - BEEE, R
BER 2R L, RBEHNENVEREF M OM
BICIQ DEENHLNLORELH B, ¥
72, B MEREEROLVWEBEICBIT L
& D H (quality of life : QOL) 2 F}fi§ % 7= i,
Short Form-36(SF-36)% 9 D2 A7 — V2 AW
FEFT DT H ¥, Rankin scale 72 & ORI
FTIREE S LT E L WIEMEY - DI
fTbhT\wa, REHMBIIREOFHRPAERIC X
D QOL MEALT 2 2 & 3FED 72 & 9 T8, R
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MBI/ % > Z & T SF36 {EA— R A IC Fhilk
LTET LA Y1, RIEZNEINRE 0% 1 B 1
Wb ) QOL 2MET T2 2 L% Ut sh
T3, REHMEIRER &0 X9 I EEERD B
BB D HRERE L L TEXRNESES QOL #
HMfiTA LR EhOTEETHD, XohdE
BWEROESPWEIC LD QOL OB % EMEY
2lENKDoNTVE, BE, FEAMSIIRE
ZHOBEIZEITS QOL L EANR LT
B0z, H 57202 1,059 Fi (1,230 1#) o REZUK
BRI ASHTIE & IOBBF X 1TV 3 (UCAST)?,

o R AR D P AT
KIEFRIBIAIRIE O SERIR R E 2 EDTEBICH
YR7, BRI SEDORERLR EORERY
A7, BEOFRYLRERELZ EOBERMOEF 2
ERBRLEPOREBEBRMTONATVS, Ih
SORFHBITZIOICHPCBRETEZ EICL
h, 4DBERBITZIVRY - R274 v 4
WHHREE 25, ¥, BB I BEOEH
HEIZOWLTOBRANRER Tb T3,
BRIC L BEBY R VBEHRNAE L, BE
RS ABHEY R 7 2+ BRI, 2 DBE
BERTHRLING, &/, BERY A B
RIZFERPECIZERE(R S, Lo, B
BYRY, BEYRAYZ, BEOEHIZVAY - R
374y PARICBOTEERRTF L2, £/
ERE 1% CHRBAHHEDL 5% UATHhIUZ, 70
BT TIIBBEOE SRS s, BRENE
FHUSHRBRAIERIR C TORRRBRE LD
538 ISUIA OWRR L RBAMEDOV R 72 b
EWEET S L, BIATER 7mm REOBIRESR
BRRURY - R_RE274v bk, BERLR
219 BR, $EMBIRED V) R 7 PR EME
REZH DI LT QOL BMET T2 & K2
DA AZEM 2 BRNDRETbR, 50 &T
1% 0.3~3.5% DERBHBROBIE T XTI L
TERARIBELIN, T0 B TIIBHETIE 1% T,
ZHETI 0.5% U T OEMEHEOBINEIC &\
TERTIREVWELTWLAY, Lal, bhE
BOTRHKTOERY A7 LBREY 272wk
BT CEIIBEETCRIINE RSy, X
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7o, CRODDFITITE E X FERREPEMIE
AZINTED, BEEBRC I RELEIKEL
BRAIECOEBTIRETH S,

Ry 7 ETiTbhTw s REZMEIIE O
AP Y=V T IHERTH I E ) 2 BET 2
iz, ZOEBERANYREST LRk 5 L,
EHREOHE 10%, < DETHIMOETEX 50%,
RAMBIREOERE 3% LIRE L B4, KK
ZYINBHIRIE DERIHEHEM 2% THNITA 7 Y —
=y FELTEEXSD, 0.5% TCRIBIILVE
LTwa,

& REEHEIREDARER
RBHWEHIE T 2RBEL LT, BHIC
BHSHIC & 2 IMEIIRE R v 2 2 Y v BV 7, 1
PERIC X 2 MBS SR MTD S 5, IBEOEIR
KBWIHEOBLZRETIRTLLT, BHE
B L Z DR, BRI AHHEER, BE
I BRLELB o NS, B, WENSIRE
wEWT, MENBELEHEFROVTRTHH
BERBEICE VOB EAME %L LB L 72 Interna-
tional Subarachnoid (ISAT) ® BB E X h,
MERBFICE T 2 FAEELHE MBI L
BoTwB®, Lal, REHEMEIIRE ST
MEZHBELEIEF VRS LR, wihd
DICFELEIG S 1 5 REBIVE 06z, THIR,
REELEBSHS DI D DOH D, TRTOH
% &0 - BRI RIThN AR ETIE R,
REFHEIRE X L Tl IaE 21T - 72358
GORMBEICE L ToOME I kv, Guglielmi
Detachable Coil (GDC) % A V> 7o KBk H AN B IRAE i
95 MR EEORIEM: I 2w TIEH 50~
0%L3h, BREOKRES, mMitnHE FIR
REREDAELAINB®2 Murayama & 1, small
aneurysm with small neck DFEBHERIZ 5.1% L&
o RBELHIF S 253, small aneurysm with
wide necks : large : giant aneurysm “CI3FEBER
BETNnEh, 20%, 353%, 59.1% LW|MEL TV
%% GDC % ¥ O bare platinum coil ‘Tl, iR
DOEE 20~30% BRI Lk s vk, BigE
EMEICEIL, BAD in-flow WL B &
K ORBOB LR TRBSHETH2, Eiz,

GDC &, S ¥ ¥ LMD coil DREFEMBTHLAT
BY, BKTIE, A7 b KEBOBE coil Dff
A, BEEREOME L EBETLTRAL R,
bare platinum coil D& T+ LGRS TS
ZVEIIE N LT REFSRENRE I
OOH W L L, BHEFMN L L5,
MERIEHZ S 17 R EMNEIIRE S o B i
LI ZWARFHHRIBEEATCRTENTES
T, RIIBERMILETH 3,

—73, BAEAMTIC o0 b A & N RN BIIRE
DBEEPHELLBIREOWAL Itk 2 LJE
THMOFREERD 10 F£T 1.4%, 20 T 114% T
Ho L DWESLH D2, BATEMICE VT HEY
DBRBEVVETH 3, '

- IR

I, HMG-CoA BuTEEHREERBAIC L h &
F DEEESAREIARE O A, WREIc k2R
DBBIHIRVEBONL EDBEL D LIC, Ik
HEEKEIARIE 1o 0 3 2 HMG-CoA BB ERE
R A RYNGESHEREIN TV 3% NSk
BICBL Tk, ERMNNEIIREOBYEFTVICE
VT, HMG-CoA BILBEREER L FOEK O
5T, BIRE QBRI S & iy
TN, T, WEIEEET 3 KRBT,
5, BMENIRE ORI LR E ORI PRI EE T
B3I EPEEINODOHD, I oICEEABIRE
BELEAUEBETERICEE T L IMExR
Tw3Y, 5%, MEIREOREDHKICHIH
BEFZMGNT2H S - RIBBEEDBERINSH
BEMEDSDH 2.

w BEDDIC

HRBERBIE OWRERIC K DT, HHE
THRATS o0 BRI L OB I
VA Y, BIRICHD BOHED RS L ORRY
22, BEDEMOREES & 0BEMORT %
ERREHICHNTT 2 UEHB S, F 7, RH
MEIRE DB o TH U 2 5 DIERDTR,
BB LATERPRIED Y F— b e &b
BRTXETHY, WHRSGIED Y A2 kK
Tt BRIV Ol 4 DBINRE DA B
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®£3 BRKYy2OHT RS 12008 03KkE

o RILZUNBIRENFE R I NEE, Eih - BBERELR FOBEOEEET, V4 XD - BRRR EBEOEY, K
NERE OB AE, BXUNPHEORBRBTHEL T, BEOEIGZRITIC LRI NR2, B, B#E
OBBRHHR+HTRA v 74— L Favey b 2BETREENBE I LEHRT B (L~ F B)

e RINMMENFE O BABMEY 2 7)o BEBTHE, FHE LTREORGH 10~15 £ LD [ E, THROK
Tl owTEREEsRN T3 e HRINB (/1L ~F Cl)

@ AEE5~7mm MU LoRBEINGIIRE
® 5mmERETH-TY,
A)EEYE o AR

B ATERE, AOEENR, ¥ L CHEHEINR-#IOESIREL & ORLICEET 5 KEE
C)Dome neck aspect lEAsKE s, REF, 7V 7267 5% L OBENEE b SREINRE
o BHEEFN 0 8 FIATR 2 E OARINIAR 2 THh FRERET 284613, WE, XBORKELEY, BIELZEBKRT S (/
L—FA), BBEETIHARYEELL 1T LOMERIC L ABRBRELTI T EBHEREINE(FL—F C1)
 BEBECHEOBRPLER, EROBMES»E LB, RECHEL CEBEFO2T) LR aNS
o MR BWLTHE, BEELARAPEEREREEICHVLTHERTRE T3 Z R I N2 (SL—FB)
oIV vy ¥ VYOI B TH, RUIMAEEEED LRI NE(SL—F Q1)
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Ten-year Experience of Endovascular Treatment for Ruptured
Cerebral Aneurysms

Takuya Nakazawa, M.D.,' Yayoi Yosumura, M.D.,” Toshihiro Yokoi, M.D.,'
Takahiro Isozomi, M.D.,* Yasuhiro Takeicw, M.D.,* and Kazuhiko Nozaki, M.D.!

'Departinent of Neurvosurgery, Shiga University aof Medical Science, Otsu, Shiga, and
“Department of Newrosurgery, Dai-Ni Okamoto General Hospital, Uji, Kyoto, and *Department
of Neurosurgery, Otsu Red-cross Hospital, Otsu, Shiga, Japan

Summary: Although endovascular coil embolizations have increased in number, open surgery is
still predominant for the treatment of ruptured cerebral aneurysms in Japan, partly because there
are not enough follow-up resuits of endovascular coil embolization to discuss long-term outcomes
of the procedure. We retrospectively analyzed radiological and clinical results in patients with
ruptured cerebral aneurysms treated with coil embolization. From 1897 to 2006, 100 patients with
ruptured intracranial aneurysms were treated with endovascular coil embolization. Clinical records
and radiological findings of all these patients were retrospectively checked till the end of 2007.
Thirty-one patients were 70 years or over in age, and 39 patients were in WFNS grade IV or V on
admission. Although this cohort was older and higher in WFNS grade than in other reports, initial
and follow-up results were the same. Mean follow-up periods were 42.1 months.

Fifteen patients died during follow-up, and 76 patients showed complete obliterations of the
aneurysm by the initial procedure, We experienced 10 major recurrences that needed retreatment,
and 1 patient suffered from rebleeding while a retreatment was scheduled. Seven recurrent
aneurysms were 10 mm or more in diameter at the initial treatment. The second treatment was
successfully performed in 5 patients without complications or recurrences during 38 months of
mean follow-up after the second procedure. One patient with a large basilar tip aneurysm suffered
from a late regrowth of the aneurysm at 2.5 years after an initial tight packing, for which 4
additional treatments were performed.

Endovascular treatment of ruptured cerebral aneurysms with coils seems to have good clinical
and radiological results. However, the risk of regrowth, which resulls in bleeding, may continue
until late follow-up periods, particularly in aneurysms more than 10 mm. Retreatment should be
considered as soon as possible when major recwrrence, which permits additional coils, occurs.

Key words:
+ subarachnoid hemorrhage
« cerebral aneurysm
< endovascular treatment
+ long-term follow-up
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Table 1 Ages of 100 patients at treatment
stratified by decade

Age {yrs) No. of patients
30-39 5
40-49 7
50-59 31
60-69 26
70-79 17

>80 14
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Table 2 WHFNS grade at treatment

WFNS grade No. of patients
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Table 3 Aneurysm locations

Site of aneurysm No. of patients Total
IC-PC 19
1C-paraclinoid 12
) IC top 5
Anter
,n € IO'I' MC biturcation 6
circulation
Acom 19
Azygos top 2
Other 1 64
BA top 15
Posterior BASCA 4
circulation BA-AICA 3
VA-PICA 5
VA union 1
Other 8 36
Total 100

Note: IC indicates internal carotid; PC, posterior communicating;
MC, middle cerebral; Acom, anterior communicating; BA, basilar
artery; SCA, superior cerebellar artery; AICA, anterior inferior
cerebellar artery; VA, vertebral artery; PICA, posterior inferior
cerebellar artery.
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A 49-yearold man with- WFNS grade 2 subarachnoid hemorrhage.

A: Towne-view left vertebral DSA demonstrates a large basilar top
aneurysm and a right small BA-SCA aneurysm.

B: Immediate post-treatment Towne-view left vertebral DSA shows
total occlusion of the basilar top aneurysm.

C: Left vertebral 3DDSA 56 months after first embolization indicates
regrowth of the aneurysm, regardiess of re-treatment for coil com-
paction at 30 months.

D: Immediate post-6th treatment left vertebral DSA shows total
occlusion of the aneurysm by means of stent-assist coiling.

In this case, minor leaking from the aneurysm occurred before the
recent 2 procedures were performed.

AlB

cip

Table 4 Clinical outcomes at the longest follow-up
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NEUROSURGERY

AL STUDIES

PITAVASTATIN SUPPRESSES FORMATION AND
PROGRESSION OF CEREBRAL ANEURYSMS THROUGH
INHIBITION OF THE NUCLEAR FACTOR KB PATHWAY

; i;OBIECTWE Recent mvestrgatrons strongly suggest that the pathophysrology of cere-
bral aneurysms (CA) is closely associated with chronic inflammation in vascular walls.
Nuclear factor kB (NF-kB) has a key role in the formation and progression of CAs.
Because statins exert antl-mﬂammatory effects in various vascular diseases, we inves-

tigated the effect of pitavastatin on NE- kB actrvatlon and CA formatlon in experlmen-

_ tally induced CAs in rats. \'

f ,METHODS CAs were induced in Sprague Dawley rats wrth or wrthout admlmstratlon \
of pitavastatin (4 mg/kg/d orally). Size, change of internal elastic lamina, and media

_thickness of induced CAs were measured in both groups after aneurysm induction. The

_ effects of pitavastatin on NF-xB activation in aneurysmal walls were examined by

__immunohistochemistry and gel shift assay. Expressron of downstream genes was ana-

. lyzed by quantitative polymerase chain reaction and tmmunohrstochemtstry To exam-

__ine whether pitavastatin has a suppressive effect on preexnstmg CAs pltavastatm admin-

_ istration started 1 month after aneurysm. mductlon ,

_ RESULTS: Pitavastatin treatment scgmﬁcantly prevented CA progressron (P <0.01) and k
NF-kB activation in aneurysmal walls. Expression of monocyte chemotactic protein-1,
vascular cell adhesion molecule-1, interleukin-1B, inducible nitric oxide synthase and
matrix metalloprotemase -9 in aneurysmal walls was also inhibited by pitavastatm

_ Pitavastatin treatment led to media thickening in preexisting CAs.

- ‘CONCLUSION Pitavastatin has a suppressive effect on CA progression through the inhi-

bition of NF-xB activation in aneurysmal walls. Moreover, pitavastatin treatment can
cause the regression of degenerative changes in preexisting CA walls. Pitavastatin is a
_ promising candidate for a novel prevent[ve agent against subarachncnd hemorrhage

‘ ,KEYWORDS Animal model Cerebral aneurysm, lnﬂammatron, Macrophage Statin

_ Neurosurgery 64:357-366, 2009 DO 10.1227/07 NEU.0000336761.926061D wiwwinedrosurgery-online.com

edical treatment for the prevention of
Mrupture of cerebral aneurysms (CA)

is not available (14, 28). To elucidate
detailed mechanisms of the initiation, progres-
sion, and rupture of CAs and to develop a
novel medical treatment for CAs, we estab-
lished an experimentally induced CA model
(10) and clarified some important molecular
mechanisms for CA formation (3, 4, 9, 18, 22).

We demonstrated that macrophages accumu-
late in CA walls (3) and that nuclear factor xB
(NF-xB) plays a central role in CA formation
(5). These data suggest that the pathophysiol-
ogy of the formation and progression of CAs is
closely associated with chronic inflammation
in arterial walls.
3-Hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors (statins) are widely used

_ ABBREVIATIONS: ACA/OA, anterior cerebral artery/olfactory artery; CA, cerebral aneurysm; cDNA, com-
plemenlary deoxyribonucleic acid; CI, confidence intérval; DNA, deoxyribonucleic acid; IEL, mtemal elas-
tic lamina; IL-1B, interleukin-1B; iNOS, inducible nitric oxide synthase; NF-kB, nuclear factor xB: MCP-1,
_monocyte chemotactic proteini-1: MMP-9, matrix metalloproteinase-9; mRNA, messenger ribonucleic ac:d
ODN, oligodeoxynucleotide; PCR, polymerase chain reaction; RNA, ribonucleic acid; VCAM 1, vascular

cell adhesion molecule-1

— 162 —

VOLUME 64 | NUMBER 2 | FEBRUARY 2009 | 357



AOKI ET AL.

cholesterol-lowering drugs. In addition to their cholesterol-
lowering effect, statins have an anti-inflammatory effect on vas-
cular walls known as a pleiotropic effect (3, 16). Statins improve
endothelial function in various vascular diseases including ath-
erosclerosis and abdominal aortic aneurysm and thus suppress
the progression of these diseases (1, 15, 24). We recently
reported that simvastatin suppresses the progression of CAs in
an experimentally induced CA model in rats (3). Simvastatin
also inhibited the up-regulated expression of some proinflam-
matory genes in CA walls. However, its molecular mechanism
remains to be elucidated, and it is unknown whether other
statins have the same suppressive effects as simvastatin.

To answer these questions, we applied pitavastatin, which
has a potent cholesterol-lowering effect and some pleiotropic
effects (12), to an experimentally induced CA model in rats and
examined the effect of pitavastatin on NF-xB activation and
CA progression in the present study.

MATERIALS AND METHODS

Induction of Experimentally Induced CAs

CAs were induced as described previously by Aoki et al. (3)
and Nagata et al. (19). After induction of pentobarbital anesthesia
(50 mg/kg intraperitoneally), the left common carotid artery and pos-
terior branches of the bilateral renal arteries were ligated at the same
time with 10-0 nylon in 7-week-old male Sprague-Dawley rats
(Oriental Bioservice, Osaka, Japan). Animals were fed a high-salt diet
containing 8% sodium chloride. After 1, 3, or 5 months of aneurysm
induction, the anterior cerebral artery/olfactory artery (ACA/OA)
bifurcation was stripped and observed under a light microscope after
elastica van Gieson staining. To evaluate the pathological changes in
aneurysmal walls, we analyzed the degeneration of the internal elastic
lamina (IEL), the thickness of the media, and aneurysm size. The IEL
score was 0 if the IEL was continuously observed in arterial walls at the
ACA /OA bifurcation, the IEL score was 1 if there was some disruption
in the IEL, and the IEL score was 2 if the IEL disappeared completely.
Three independent researchers assessed the IEL score, and there was no
disagreement among the researchers. Media thickness was expressed as
the ratio of the minimal thickness of the media in aneurysmal walls to
the thickness of the media in the surrounding normal arterial walls.
Aneurysm size was calculated as the mean of the maximal longitudi-
nal diameter and the maximal transverse diameter. Media thickness
and aneurysm size were calculated by an image analyzer (NIH Image;
National Institutes of Health, Bethesda, MD).

Blood pressure was measured by a tail-cuff method twice in each rat
without anesthesia. The serum total cholesterol concentration was
measured by a cholesterol E-test (Wako Pure Chemical Industries,
Tokyo, Japan) according to the manufacturer’s instructions. Animal
care and experiments complied with Japanese community standards
for the care and use of laboratory animals.

Pitavastatin Treatment

Pitavastatin was generously provided by Kowa Co., Ltd. (Tokyo,
Japan). In the pitavastatin-treated group, rats were fed a high-salt diet
containing pitavastatin (5 mg/kg/d). The pitavastatin dose was deter-
mined according to a previous study (25). The serum pitavastatin con-
centration was measured by high-performance liquid chromatography
when animals were conscious.
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NF-xB Decoy Oligodeoxynucleotide

The sequence of NB-xB decoy oligodeoxynucleotide (ODN) was 5'-
ccttgaagggatticectee-3' and 5'-ggagggaaatcecttcaagg-3’. Scrambled
decoy ODN (5'-ttgcegtacctgacttagee-3' and 5'-ggctaagtecaggtacggcaa-
3"} was the control. Forty micrograms of NF-kB decoy ODN or scram-
bled decoy ODN in 60 uL of phosphate-buffered saline was injected
into the cisterna magna every 2 weeks under general anesthesia.
Efficacy and specificity of NF-xB decoy ODN was described previ-
ously (6). Rats were fed a high-salt diet with or without pitavastatin
(6 mg/kg/d) and sacrificed 3 months after aneurysm induction.

Immunohistochemistry and Cell Counting

After 3 months of aneurysm induction, rats (n = 10) were deeply
anesthetized and perfused transcardially with 4% paraformaldehyde.
The ACA/OA bifurcation was stripped and embedded in OCT com-
pound. Then 5-pm sections were cut and mounted on silane-coated
slides. After blocking with 5% donkey serum (Jackson Immuno-
Research Laboratories, Inc., West Grove, PA), primary antibodies were
incubated for 1 hour at room temperature followed by incubation with
fluorescence-labeled secondary antibodies (fluorescein isothiocyanate-
conjugated donkey anti-rabbit immunoglobulin G antibody, fluorescein
isothiocyanate-conjugated donkey anti-goat immunoglobulin G anti-
body, and fluorescein isothiocyanate-conjugated donkey anti-mouse
immunoglobulin G antibody; Jackson ImmunoResearch Laboratories,
Inc.) for 1 hour at room temperature. Slides were then covered with
Permafluor (Immunotec, Marseille, France) and excited by illumination
through a fluorescence microscope system (BX51N-34-FL-1; Olympus,
Tokyo, Japan).

The primary antibodies used in the present study were the follow-
ing: rabbit polyclonal anti-interleukin-1p (IL-1B) antibody (Santa Cruz
Biotechnology, Inc., Santa Cruz, CA), rabbit polyclonal anti-monocyte
chemoattractant protein-1 (MCP-1) antibody (Santa Cruz Biotech-
nology, Inc.), rabbit polyclonal anti-vascular cell adhesion molecule-1
(VCAM-1) antibody (Santa Cruz Biotechnology, Inc.), goat polyclonal
anti-matrix metalloproteinase-9 (MMP-9) antibody (Santa Cruz
Biotechnology, Inc.), rabbit polyclonal anti-CD68 antibody (Santa Cruz
Biotechnology, Inc.), rabbit polyclonal anti-inducible nitric oxide syn-
thase (iNOS) antibody (Santa Cruz Biotechnology, Inc.), and mouse
monoclonal anti-NF-xB p65 subunit antibody (Chemicon, Temecula,
CA), which recognizes only the deoxyribonucleic acid (DNA)-binding
form of p65. To quantify macrophage accumulation in CA walls, the
number of CD68-positive cells was counted in a 100-pm-square field
surrounding the CA.

Eiectrophoretic Mobility Shift Assay

Nuclear protein from the entire circle of Willis was extracted using
a Qproteome Nuclear Protein Kit (Qiagen, Hilden, Germany) according
to the manufacturer’s instructions. An electrophoretic mobility shift
assay was performed with a LightShift Chemiluminescent EMSA Kit
(Pierce Chemical, Rockford, IL). Five micrograms of nuclear extract
was incubated with 20 fmol of biotin 3'-end-labeled oligonucleotides
containing the kB sequence (5'-gggatttccc-3'). After electrophoresis,
transfer, and cross-linking, the signal was detected by a peroxi-
dase/luminol system (chemiluminescent nucleic acid detection mod-
ule; Pierce Chemical). To confirm specificity, 200-fold excess nonla-
beled kB oligonucleotides (cold probe) or oligonucleotides with
mutated motif (5’-ggccatttcc-3') was added.

Ribonucleic Acid Isolation and Reverse Transcription

After 1 and 3 months of aneurysm induction, rats were deeply anes-
thetized and perfused transcardially with 4% paraformaldehyde. Total
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