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unAWUSNAU (Review article)

nudAm Ideal closure line:
inatAlunisniiunasniden vavlUowen
Concept of ideal closure line:
A clipping technique for cerebral aneurysms

unun
nssnwlaenisinandanzlnandseeianiu
nasmian Naglinas (craniotomy for aneurysm clip-
. [ s dl U s 3 =]
ping) 1UnN133NWINIRIIUA LTI WNIAIUAT 1950
oo o o o g o .
lnefiinguse sAatasiunisuandilaanisly clip
lunfiufinaaas aneurysm (aneurysm neck) Liala

vRdoanadewdlule aneurysm'®  n1svidiu an-

[ a ) oo 3
eurysm neck AI8ARYU (aneurysm clip) HIRQUsE IR
d o . 8 oo

walnuinnne (orifice) 289 aneurysm ZINANWE
TNRRTN A AALKIL “wa59rSaL “wlAIIUU parent

artery #9Lina1n blade 289 aneurysm clip LS&ALWI

[
1 |

v da & 6[ ] « L gl ] VL :a
L nAAn2wlAntI1 “Closure line”'  WwABE19bSNAN
AsniuviaaaLien wasldewasrae clip wuil 5.9-

a1

429% § mrosnaeniien wesldinaanioognas
A13W16R (aneurysm remnant) lagwud aneurysm 284
anterior cerebral artery LU WELAIANY aneurysm
1 o 3-5 =] =1
remnant Uaefl #° ~ Aneurysm remnant flan1 &
I; U Ll o =]
?luﬂﬂi'ﬁfyﬂ%uﬂ:ﬁumﬂVLGILLN'J']ﬁ]?JN?I‘H)'WﬂLWEN 1-2

AAANATIIL>® 99NN19ASI9ARATNAE cerebral

NGNS ﬂ%aus%’muqa, W.U. 2.2. Use Aagr

UL 9 ‘é'l’ﬂiﬁiiad‘["dﬁ, W.U. 2.2. Use Aagr
HLNSH 29A q%ﬂﬁ’uﬁ, W.U. 2.2. Use Aag

nuIgUse MMAFEAT BT AIATIIAALAT

o
k)

ANSUNNEAT ASITINETUIA NN1TNLIFEBINUNTIETY

angiographyi%’izﬁl:ﬁl’nwuﬁ’l 25% A8J aneurysm rem-
nant NNAWIALAN (dog-ear remnant) WA 75% 284
aneurysm remnant ﬁﬁ‘ﬂ%ﬂﬂgf,mﬂ (broad-based rem-
nant) HaW1ALAAAK  Aneurysm remnant 813 18158
gnlsnie38in1s wunassian (endovascular techni-

8 | | =] =] 1 U
ques)® uansHwiunaenien naslUowaslinum
lun1sunsnasinsnlneldvida aneurysm remnant
wiamdaliioen auvinfasyilalaesdasldinliie

s I a dad 2

N13gARWEE parent artery UK 9NAN A

o o 2 ad

HRABUNANNANENETNUSIEN8TIBN1TIHANS
niunasaien Nadllonwasale clip wald 1x150
fdnnaaalden NodlUsnwaslvnunnsiainia aneu-

v v o = (=] a

rysm remnant lddaen a wafgeldfizuuuunse
wwIARTTAEY  wlnginendedse unsalannnng

[

o o 1 a 1 9-12
H1AA LA " Wwlal ARULUUATG )
o . o a
141 2007 Ishikawa wazAmz13laL watnATHATY
Asniunasaaan NaeltdewaslaelduuwiAn closure
line (concept of closure Iine) WA application angle

Imﬁmsmfmmgﬂéw (morphology) 289 aneurysm
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4 @ a YR
neck LWBLTWWWIN1IBATITHIAYU aneurysm HBEN

in1e Nlpeladinda neck remnant nSawvAatae

4 1,13,14
N M

wudAm Ideal closure line (Concept of ideal
closure line)

“Closure line” A8 kil w%“ﬁl,f'ﬁEl"t.l% parent artery
wasa1nn1sl 'AaUdeAnann clip blade a9daUsENU
fu'® (5U7 1)

anwz3UNI9289 aneurysm (aneurysm configu-
ration) wusaanlmin 3 Uszian Aa’®

1. Bifurcation type aneurysm #1114 (orifice)
ERTNANTEATIUANINAAAAATA B9 (efferent ar-
teries) LAR9IN309lAIATINAIINIILENADIUAY
naemdan (bifurcation) Tnedasldsiagluuwisnioann
(perpendicular) AUKWIZDILANIRADALRDR (efferent

artery) ﬁﬂﬁﬁa ideal closure line 289 aneurysm A5

n15Um orifice AeAdUlwLWI ideal closure line azls
ANWUZIDINABALRDALANaWAUNDWIZH aneurysm
(3Uf 2)
o . 1
2. Trunk type aneurysm #U1n119 (orifice) ag
UWULAKINADALRDAT19WI (one of the efferent arter-
ies) ideal closure line ABL WA LI (paral-
9 & da & o )
lel) NUWABINABALABANH aneurysm % N15UR ori-
fice AaeAaUlwLWT ideal closure line YiN1# bulging U
efferent artery msl"l,ﬂmﬂauﬁ'u AINABWH aneurysm
o I a a . ;
(U 3) wazlaimnnsvinea (kinking) 289 efferent
artery 1§l aneurysm agl (5UN 7)
3. Combined type aneurysm AANwIINAKIDY
. . =] o Ve
bifurcation type Wag trunk type AB AUNN19 (orifice)
DEUBTNITIITEAININIWINADALADAUAZU LAWY
a . . =3 I 6T 99 I 1
vnaamLaen ideal closure line 39LUnsy “T” lag
RIDIAIBNHIADIDIATINANTLHINIUAWINADALRO A

WAT INENIYDIAIDNYIOYUNLANIVADALADALY

+ Closure line

™~

| Closure line

;iﬂﬁ 1 AN bifurcation type aneurysm FINAUY plane T%LL%’J‘ZIW'I%EIJU efferent artery (planesf, ) ILae plane T%LLujﬁﬁaﬂﬂ
AU efferent artery (plane ~1387) (5U A) 21W aneurysm naal '‘AaUlK plane wWWIRIRNAY efferent artery 1 A9
closure line (35U B) AW aneurysm YNRIAINER aneurysm BANIIN parent artery Twlwa closure line (ﬁﬂLLUaﬂﬁl’m

Kamiyama H et al.15)
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5U# 2 Bifurcation type aneurysm U AaUIANT4 (orifice) T9DEATINA1ITENINUINIVIABALABANA B9 (efferent arteries)
wazn130m orifice saamaUlwuna ideal closure line azlaanwuzaasnaaaldanMiawiunawazil aneurysm (s

, & o o o & . , T
A) w3 ideal closure line mﬂuﬁ;ﬂmmmaﬁ aneurysm Zia% (5U B) (ARWUA931N Ishikawa T et al. , Ishikawa

T13, Kamiyama H et al.15)

31J°?'; 3 Trunk type aneurysm & m9U1AN19 (orifice) z"ioagjummmﬂaamﬁam%wﬁa (one of the efferent arteries)
wazn138m orifice maemAUlWUR ideal closure line TwhuwIAWIH (parallel) ﬁ’mmmmamﬁamﬁﬁ aneurysm
YW bulging U efferent artery (gnes uag) wigluimdaniu nwnawdl aneurysm (U A) uwd ideal closure
line i{Lﬂ%qmﬁﬂLﬁﬂﬂm aneurysm ¥RAst (5U B) (FmuUasan Ishikawa T et al.', Ishikawa T'°, Kamiyama H et

al.15)
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wieNd aneurysm lazagluuwizwiniuuanivass
Boanw waluneufuRla nsal 'ARUlA closure
line 1 Wwugusa 77 1o Founzsinldl ‘mduluunaies
- o : : o
nulanIraamLaanunw (oblique clip) (53U 4)

n35t ‘ARUlwuwiawnlald ideal closure line a2
o v = 1 o v o
l#inae aneurysm remnant lainnnfisiae (U 5,

6,7)

189310 ideal closure line 289 bifurcation type
LAe combined type aneurysm ﬁﬁ’ﬂwmxlﬁm y%‘[ﬁgfﬂ
(curve line) A3t 'ARUTesdUTuanevin 1A closure line
I ) Y] 19 o A ad a
v “ulasieldl#ivde dog-ear remnant 35usnAe
nslamauAaLGea (single clip technique) laeanale
ARUlAInSa shank clip (crankshaft clip: clip blade

soifluynainadiegutwiula) (sUil 8) Fenazla

5U# 4 Combined type aneurysm U A3UINYN19 (orifice) BEUBTIITAITENINUABINADALREALATUBLARIRDALABALAIHBY

WUugu “17 do1ln ideal closure line uazn13da orifice AaeAAUlwL ideal closure line Ta 1315avilalunIg

UFUR Foungrnlal ‘mduluunaesiuuaninasmdanauns (oblique clip) (3U A) una ideal closure line 3U “T”

= o o o & o , T 13 . 15
WUngmanLibaaad aneurysm Fibath (JU B) (ARWUAIIN Ishikawa T et al. , Ishikawa T ~, Kamiyama H et al. )

Parallel clipping

Residual neck

3‘l.lﬁ 5 Bifurcation type aneurysm of MCA bifurcation 1 'Aéuuuy parallel clipping ALAe residual neck USLIeM parent

artery 611 'A&ULUY perpendicular clipping (ideal closure line) azlsiinAa residual neck (FAKRUAIIIN Kamiyama

H et al.15)
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31Jﬁ 6 Bifurcation type aneurysm of right internal carotid-posterior communicating artery (IC—PC) aneurysmT ‘Aiduuy

parallel clipping 92188 residual neck USLIeM parent artery g1l ‘aduuuu perpendicular clipping (ideal closure
. = ) o . 15
line) azlainae residual neck (AAWUAIAN Kamiyama H et al. )

i @ Parallel clipping
N

i § 2

f- /‘\_,"\ \

it 'S

b @ Residual neck

| Perpendicular clipping

)~ Parallel clipping

Perpendicular clipping

Kinking

E‘Uﬁ 7 Trunk type aneurysm of MCA bifurcation 1Fafuniiunuy perpendicular clipping A2L1A8 residual neck (31] A a"m)

Trunk type aneurysm ‘zlwmslmy' Tﬁﬂﬁﬂ%ﬁmmu perpendicular clipping 2zLARN15ANGD (kinking) 284 efferent
da 1 1 1Y . 15
artery il aneurysm 8¢ (5U B 819) (ARALUA9I1N Kamiyama H et al. )
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a o | & o
annNU5US19284 aneurysm neck Z9HIUNTIRAINHAE

al

=

'
o I

8nisnAninAe n1sl ‘AaUnanesa (multiple clip tech-
nique) 1 '\3e:9r% (tandem clipping) lmeldaiusausn
(primary clip) Zesinazifundulde nitu ulnajass
aneurysm neck ﬁﬂ%ﬁﬂﬁﬂﬂ’l@ﬂ'j’lﬁa% (thinner wall)
waaldmaudnea (second clip) whumaaNARUA?
uwsniiandiu dog-ear remnant Liatlasiwn1sdnane
AnefwAntaune (SUA 9) 384 nansnifanunss
aosmAvuazdnsesndulnlanauazsuseiina: «

Tgnannane’ (57 10)

N3l ‘AaunanefI5eens (tandem clipping) &
a5 129 under clipping, back-to-back clipping 158
L o o . & a
cross clipping (3UN 10) Ineld fenestrated clip @98
119 fenestrated standard-clip 8% fenestrated mini-
clip (UM 11) FeoanuuuiewizaieLiu dog-ear
16
remnant
3 ” a H dl 5
Closure plane” A8 3W1U284 closure line NLU%
19 [% . 1 &5 .
L*WlAd (curve closure line) wusaaniu axial, coronal
Wae sagittal plane (3UN 12) waz AW A9 closure

plane 2849 anterior communicating artery aneurysm

— Closure line

5UN 8 Crankshaft (Shank) clip #59U3L30 clip blade soilugaainaaegUuauinle Feuna closure line Auzuingaas

M aa , 1
crankshaft clip lawafn (AauUasan Ishikawa T et al. )

Thinner wall

Primary clip

Second clip
(fenestrated clip)

sUf 9 13l ‘ARunaneRaSesin (tandem clipping) tagldAdusauan (primary clip) witu "wlnaj2as aneurysm neck
AuNNThIU1INIAB (thinner wall) waldRAUBNAT (second clip) niusiaanARUAILsALNEnHU dog-ear remnant

(AuUaIan Ishikawa T et al.' )
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gﬂﬁ 10 A5} 'AEUKUU tandem clipping back-to-back clipping (5U A) cross clipping (35U B) waz under clipping (3U C)

(AuUa9aN Ishikawa T et al.' )

5UN 11 Fenestrated mini-clip 2 #%a (3U A) n13l ' fenestrated mini-clip WaLAU dog-ear remnant (5U B) (AauUas

310 Ota N et al.16)

(5Uf 13)"

“Application plane” AE STWIVU clip applier ‘ﬁ
\ARa1nfiaawluaed clip blade fiusznuiw daifln
W ITEWIULAETU Closure plane (U 14)"

“Application angle” A AFnneluwaist ' clip applier
\oniiu aneurysm'®

luu19 surgical approach N5l ‘AAUluUIIYN
Lﬁlaiﬁﬁ closure plane I%UN plane V[,N' ﬂmmﬁﬂﬁ“f

9539 hesanngndnnalezaunzlrandswes tduw lu

sl 'maUifianiiu anterior communicating artery
(AcoA) aneurysm W19 Transsylvian approach Tad
330l ‘aduln sagittal plane T (U7 14) uaz Basal
interhemispheric approach "[,N' ’134’13515[, 'ﬂa‘d(’[% coro-
nal plane st (gﬂﬁ 15) '*
Nakayama NUI1 anterior communicating artery
aneurysm \J bifurcation type 90.6%, trunk type 5.6%,
ae combined type 3.8% Iaelas bifurcation type WU

918 ideal closure plane Touunn sagittal 66%, axial
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Closure line

|
| _‘
h/

gﬂﬁ 12 Closure plane Aa SEW1U289 closure line ﬁLffl%
L “wl#s (curve closure line) (AALUA¥aTN

Kamiyama H et aI.15)

16.1% WAz coronal 17.9% W AIIALAWIY "wlng)
289 anterior communicating artery aneurysm H closure
plane 1%LLWJ sagittal plane ALy transsylvian approach
2zlal 1anaal 'ARUTH closure plane agluuwadh ot
WHl "Imiﬂﬁ’lv[ﬁﬁ?&l interhemispheric approach14
Ishikawa LaZAMENUIT middle cerebral aneurysm
L"T;Iu bifurcation type 76.5%, trunk type 17.6%, LLag
combined type 5.9% Imﬂi‘ﬁ transsylvian approach
111501 ‘AAUlwURI ideal closure line 16 92%' N5
A& middle cerebral aneurysm [GERIRIRN! transsylvian
approach 1w 31501 'AaUlAlwL axial waz coro-

nal plane tataignn wain1sl '‘AaUlwLwWI sagittal plane

Sagittal plane

Axial plane

= =Ny Yl
\ e P i Y, \ P <
\\\ P A\/;J £ o y \\\ / \I
e o = 2 |
r *h&) i I 4 /3\\
= Zf fes (L y

Coronal plane

gﬂﬁ 13 Closure plane 284 anterior communicating artery aneurysm 849310 basal interhemispheric approach (ﬁﬂLLﬂm

370 Nakayama N' )
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31]‘7; 14 Application plane A8 STWIUUS clip applier ‘Vdil,ﬁﬂ
anfasuwlugas clip blade fivsznuriv (sUA)
clip applier #fafi 1wnsanszanUanemauls
wiols 1n13al 'maulsmananalu application
plane LA (3U B) (AnUUAI9IN Nakayama N' )

vwa1avildenningninAmnsas bony exposure fiLEN
w3an19.UR sylvian fissure Aldnione (gﬂﬁ 16)
TwrinuaaiReaiun1suihu intemal carotid artery (ICA)
aneurysm IEIEJBJ’I%‘V]'N transsylvian approach ﬂ’l‘ﬂ'
Aaulwlwa sagittal plane NYinlaABWIN I8 NLABLE I
nsl ‘aRUlALS ideal closure line AasRansunfe
closure plane a2 application angle ﬁauwﬂ%\m’lﬂ '
clip applier gndfimsiazaunzlnandsusaasusas sur-
gical approach 39AAININTUABINAT mobilize F7
parent artery ¥3alawiviaanLian (efferent artery)
LﬁaLﬂﬁlﬁl%LLua closure plane Ui aneurysm neck Tﬁ
14150} clip applier Lﬁaﬁﬂﬂﬂﬁﬂiﬁ' closure plane
Elgljsf,%LLWJﬁmmz N qrﬂ"[,ﬁ’ N15WEN aneurysm aan

& & =
AMNVFDELADALASLE NDINBYIaY (complete dissec-

Coronal closure plane

O

Transsylvian approach for AcoA aneurysm

Axial closure plane

O

Sagittal closure plane

&5

E‘Uﬁ 14 Transsylvian approach LWa#iku anterior communicating artery (AcoA) aneurysm 1x130t 'AaUlwLRI coronal

) [% v o 1 a . v, @ 14
uae axial plane 16 uald 18150l ‘ARUTwUR sagittal plane 16 (ARLUAI1N Nakayama N )
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o R

Axial closure plane

Basal interhemispheric approach for AcoA aneurysm

Sagittal closure plane

e /.

Coronal closure plane

%

gﬂﬁ 15 Basal interhemispheric approach aw#u anterior communicating artery (AcoA) aneurysm #1301 ‘AaUlw

. . U 1 1 1 a U s 14
W) axial WAz sagittal plane 16 wald 1815al ‘ARUTwURI coronal plane 16 (ARUUaI91N Nakayama N' )

tion) WA surgical approach ‘ﬁmm: AN T1INDH
" Aagtenntnsl ARUlwuwl ideal closure
line lunsdifilal 1330l 'AdUTwuwa ideal closure line
16 Tiansmn] 'mauluuwafilndiAeeiiv ideal closure
line elﬁmn‘vdll qmﬁaiﬁmﬁa aneurysm remnant “ae
in"® (Uit 17)"°

nsendaLiioniiu anterior communicating artery
aneurysm Ing ﬁ%iﬁﬂjﬁ]xﬁ"lﬂh% pterional approach
18i919219% subfrontal approach Y38 transsylvian ap-
proach z’iommzﬁ’u aneurysm ‘ﬁfl closure plane 1w

coronal 38 axial plane (WuUsznnes 34% 289 aneu-

a & a a v o | o A
rysm 'ﬂ%ﬂ%14) ATININIEUIULNDNYTNNNASNIBAN I

]
- | o

Agfazyinld annsal ‘mduldedianan: § Tud
2009 Chen LLazﬂmz‘lﬁlL BOLKINIINITNINTUN
vRand19lun15616R anterior communicating artery
aneurysm B pterional transsylvian approach Tnelu
ﬂiiﬁﬁ aneurysm dome ‘ﬂﬂﬁﬁ%t’l’ﬂﬂ (lateral) %WU%
(superior) #5385 WY (anterior) unz9iHNARENg
fi ipsilateral A2 aﬂﬁﬁﬂﬂﬁﬂ contralateral A2 (side of
open A2 fork) ﬂifﬁﬁ aneurysm dome ﬁu/[.ﬂﬁ’mvﬁélﬂ
(posterior) wwzyIRHNARFT ipsilateral A2 ag

#1n197 contralateral A2 (side of closed A2 fork)
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Axial closure plane

1T

Transsylvian approach for MCA aneurysm

Sagittal closure plane

L
i

gt
Lt

E‘Uﬁ 16 n151 'AGULNaviTiU middle cerebral artery (MCA) aneurysm IAEH1UN19 transsylvian approach w3 axial,

- - 14
coronal WA sagittal plane (ARLUAIIIN Nakayama N )

a =3 v & [ o
WHB99n 1w1IaLEY A2 Tane a9d1s (3UN 18) uaz
nsdl aneurysm dome #¥a9and (inferior) wwgule

|

H1ARZ19N dominant A1 Lﬁ;mmnn’li retract frontal
lobe 813¥11#LAR premature rupture’
seinaluladniess “Snenfinmmw luagroannln
UagU% 12 3D-CT angiography (3D-CTA) vi38 3D-
digital subtraction angiography (3D-DSA) ¥l
TH190LAK3UI19ANYAZADS aneurysm LABE1
AALAWNDBNNTEIFAA FINAUNITU concept of ideal clo-
sure line #11ZTnuwIN19lN15NURBABWYNE AR

ﬁ?ﬂiﬁﬂiwﬁa%miﬁ'}ﬁﬂﬁ ideal closure line Wa% clo-

sure plane agﬂuuwﬂm application angle agﬂuagu‘lﬂ
vl# 1n19aL8an surgical approach WazzRiA289
ARURANIE 8 aneurysm Tl Faeldinasdnsn
\Auluagrefusz"nsnmanni
waRAlwNsHiuraenian waslUsnasluurensdl
T4n36i7 aneurysm wall waaviaaadenlaegsau
U190 "Juﬁﬂ atherosclerotic change nst ‘Add
mIsnanLaesnIsriuuSmaenatniedesiuniiz
uaammﬁamé’mﬁrﬂmn?imﬁawqﬂaaa (emboli)
WAT N1TQAAWIBY parent artery NIBUIWINABALADA

(efferent artery)''® (gﬂﬁ 19)
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A. Left transsylvian approach

Another closure line
by oblique clipping

Best closure line (sagittal plane)
need perpendicular clipping

B. Basal interhemispheric approach

L S < B 7\ 7
v
\ £/ \
AT/ /
NP ) -
Best closure line (coronal plane) Another closure line
need perpendicular clipping by parallel clipping

;iﬂﬁ 17 Left transsylvian approach Weamay anterior communicating artery aneurysm %98 ideal closure line E]gﬂ%LLWJ

& 1 1 a o & I a o v a o
sagittal plane #olad wnsnl ‘Aduln plane ‘lﬂﬁfﬂﬂiﬁ approach % F0l '‘mauln plane AlN&LAEAY ideal closure

line #1091 A (oblique clipping) (3U A) N15AAY anterior communicating artery aneurysm 18l ideal closure line

1144473 coronal plane TAeH1wN19 basal interhemispheric approach Zalal w50l ‘AaUlw plane ﬁ‘lﬁfﬁlﬁlw’ ap-

proach % 341 'mAUlw plane AilnalAesAU ideal closure line 8N .7 (parallel clipping) (3U B) (Anudasain

Nakayama NM)

(=3 =] =] s =]
'iﬂﬂﬂ’l‘iﬂﬂ‘isﬂﬂ"l‘iv[ﬁ/iElL’]El%LﬂE]GII%G]TJ‘ﬁﬂE]EIL'ﬂE]EI

NoalUanay (hemodynamics of aneurysm) WU 0

'
d

Maealnaiewdrluln aneurysm (inflow zone)

o . & | a9 v

A8 distal neck of aneurysm Z9LU% WALASU hemo-
) o & wm a o

dynamic stress H10N & 0 UNUIIUN aneurysm

92§in132818awIAAWLAEN (aneurysm enlargement
| a a a

zone) ’mﬂqmmaamv[ﬁansmaanﬁ]'m aneurysm (out-

flow zone) Aa proximal neck bAsU hemodynamic stress

Tadnnn  USIMA59INa19289 aneurysm dome L%

a i s 19-2
USunAn1slnazasiaansn o o

(5U 20)

Aneurysm #finfiagszninsuananaaniion ag
uaud (bifurcation aneurysm) WU71 G1LARIHADE
\RanTig a9y laitvinin (asymmetrical outflow) in-
flow zone azagUSLINL distal neck LaztduuFIAs
hemodynamic stress N'm‘vdi N 1L %INaan
\RaAYIyNNAK (symmetrical outflow) inflow &
AANIIH aneurysm neck v[,‘tJ‘lel dome la8im59 hemo-
dynamic stress USLamfiaznnnadasiwiy
§nwmzaa9n1slralinga aneurysm WAUSLIAAT he-
modynamic stress NINA aneurysm neck ‘ﬁga D9A
(5Uf 21)"

Tunsdinams winfzas aneurysm dome fa

Transsylvian approach
Right side

Left side

T Anterior projection

== Superior projection

X Posterior projection

open A2 fork

closed A2 fork \\

3‘1]"'71' 18 mﬁr;hﬁmﬁaﬁﬁu anterior communicating artery
aneurysm [EETRISIER Transsylvian approach
NIAWAIVIade Tib aneurysm ‘ﬁﬁ projection
f199 (AAuUAI91N Chen Letal.' ')

w289 aneurysm neck HATNINALLARNS AT
a o o o ° )
\BaaNgn (stagnant flow) NeluAa aneurysm ¥ild
aneurysm wwiilant indniannieln (thrombotic
v ' dda o &
aneurysm) lannn lae ufisinnslvaiewiion
A8lwsa thombotic aneurysm %wanazidw inflow

zone®' (;5‘1_]“7; 22)
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5UN 19 N1k atherosclerotic aneurysm fINANYME
#7197 (3U A, B) AISNANLABINITHIUUTLIMNS
atherosclerotic change (~1n&ad) (ARLUAIRIN

Sakarunchai | et aI.18)

_Central zone

Outflow zone : ;
Distal inflow zone

Sritmormattanadel X

g‘dﬁ 20 Hemodynamics aeln aneurysm 1m¢ inflow zone
agiu'%mm distal neck (AAWUAIAIN Bederson
21
1B

"

Asymmetrical outflow

Symmetrical outflow

g‘d"?; 21 Hemodynamics 284 bifurcation aneurysm anln
49hm asymmetrical outflow inflow zone U312 A
stress 7Nl A azagf distal neck duluadin
symmetrical outflow ‘U%L?mﬁﬁ stress mﬂ“fdl' N2
22867l aneurysm neck 119 896 % (FAUUAIN

Bederson ”321)

Thrombus

Fresh blood

/ Distal inflow zone

Sriamormattanabul X

5Uf 22 n13ifia thrombotic aneurysm ufifinislnaiien
\doAvzagNIuSian distal neck (ARAKUAIRIN

Bederson JBm)

91NAIN3389 hemodynamics HRNIIUIT 9%
distal neck 289 aneurysm LUWUSINABIIHAINN
) Qs [~ [=) d’ v o v U =)
1A dniitAwiaziasniuldnunmisnfl wsie
I a = = 21 !
Wuusiamd aneurysm fn1s2eneauwin’’ lag
proximal neck #9anduzwszasnasnidonag 1u
Uens@ala wnsaniiu milanaansizasvinlg
WIWINABALAAULERARY N13LWAD proximal neck T
a - B @ a o © o ) o
Wealanwaefln ednduiiald 1unsasnuinawe
naaaiantd laalant 7 aneurysm 922818AUIAINN
uSaivwlainingn 3801588 n1s0nAdY (rotation)
1w clip blade A% distal neck NARIU distal neck
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