e T 00 Ak R0 I KRB0 PR st
KA sl AN wEY D wm EFC D m @k

1) [EFRIE N L35 2 % AT P 6 A0 B BE B L N TR IR R . 2) R
ST S R AR 3 K IR IE R K R 2 e
SEARE, A) TERRIE AL 3 2 2% A B A S0 B 52 B R AR B)
TG B 7 R AN B R R AR L 6) T {2 R A e i
i 41 Rt

R EREIE N L E 2 R ORI AR A B B I I B PN TR R
T 537-0011 KB i #pk X 1 4 B 2-12-13
B 06-6978-2307

terukuroiwa@mui.biglobe.ne.jp

key words; tiny cerebral aneurysm, small cerebral aneurysm, coil

embolization

AKX 2. BHAB R A AR FEs M [ JNET Journal of
Neuroendovascular Therapy | IC&MT DI hH o0 FEHEHR, LFE
BILE T, BRSO MMEICHE R LRSS TR & &
ZHELE T,



G~

(H B ) /KB Ak (B3mm R %) 28 M8 & /Wi &) Ik ( 3-4mm )
BEICH T D2 a4 VERIFO FHRBRE EAMFIECOD TR L .
(%t - Hik) 20084 1 H 25 20154 8 A £ T oM@k = 1 v %
AT 418 fl 433 fH O B AR 0 5 b . B/ BN B IR B2 28 (6.5%) kB K O
AN TE) R R T3 fE (16.9%) A kP& & L. B, ERER., &OHFERLEE
o at L oe . O R o/ B IR R 28 23 fE (82.1%) ./ B IRk 2
73 18 o 52 f# (71.2%) % simple technique T % ¥ fif % 17 - 7=, 2 ¥ & £ 1 |
e/ A By IR B T sE 4 B %€ (CO) B L Y H I 7% 17 (NR) 28 26 f# (92.9%) T |
/N BB IR B8 T 1L CO+NR 28 62 ]l (84.9%) T dH v . & %« 1 {8l 8 2 5% % Wy
Sl , WA M/ B ARE 1M, SRBARE 3 MICED. Wi
ERIE T A 2« 1MW ICE D -, M8 IRE 1@ (il k%R E) 2
morbidity % . /N B AR B C AT oAk & ) 1 I mortality & FB D 7,
(fam) NUBARE & MADMBAIRE O = A v ERFIZ, TERFO
ERERPELNL, TOAME. TEBLBIETRABETCH DL LB XL

i,

2
il

MBI R E = A4 L E R IT., 1997 £ O KR AR LUK, A ETL H

mo —®&Z2MWyY  HKrlraf reeNX—rv, ATV R EDT NS

A@OEN, ML EREEBEOESR R EITID .,

5

R E R RS
nad otk o, L2»L7Z2MN5 . 3mm L F O # /i &) Ak % (tiny
aneurysm ., LI FtinyAN) (X, = © K & S & ic ., i b a2, M & % & JE

R B M ERNLZ N WS ENnS . FEE

ak,

" WNEETDH D LB XD



nT v n e

SE. MEBRE =24 L ERIFICET2A8BE OS> 5H ., 3mm Ll F oD
M/ B R B ting AN & . — B W K ZF W Smm-4mm @ /) B % &) R small
aneurysm (LA F smallAN ) OJEFI I > W TH FHEBWICHAEL., £ 0
FHRAE. AOFEREEICHEBERFTZMZA O THE T D,

(Xt & & Fik)

2008 £ 1 H /7 5 2015 4F 8 A £ T W i % 72 b NI B i 5k TAT o 72
M B IR 98 = A v ZE AT 482 Bl o 5 b . BB LEFH W T — & BN 5 »
TR WEH O & RWw e 418 ] 433 il @ &) k& © 1 T . tiny AN (% 28 f#
(6.5%) ¥ X O smallAN £ 73 f# (16.9%) T & - 7=, F ¥ 4 i (X . tiny
AN 7% 63.6 £ 157 ¥ . smallAN 7% 65.1 £ 13.0 ¥ T . # Bl1% . tinyAN
D 5 B A 2320 B (71.4 % ) . smallAN T (X 55 i (75.3%) T & - 7=,

54 1% . tiny AN X ICA 5 f# (18.5%) . ACA+Acom 14 &l (51.9%) . BA4 f# .
VA3 fil . MCA1 f&l ©. smallAN (X . ICA28 f# (38.9%) . ACA+Acom 26 f#
(36.1%) . BA10f# . VA4 f&l . MCA3 fil ., PCA1 fil T& - 7=,

ik & 1% . tiny AN 28 f& 1 19 8 (67.9%) T . smallAN73 f& 1 26 fA
(35.2%) T & o 7= (p=0.003) . A & 12 K F 5 = A N %R IE .
Brinjikji » V & X [F & o F Il @ /5 T, 5mm L E o @ k& & OF B 2
tiny AN 3 f& . small AN S fil \ %l %2 ' © H K - # £ il 2% tinyAN2 f# |
smallAN 7 8 . B & 7 72 R B 2 tingAN1 {8 . smallAN7 8 T, % f#E I
RMW P REERELHEBICE L EBR NS O tingAN3 i . small
AN23 fil T&H - 7=,

a4 VERMNIT., &6 25 e FICHEIT L 7., 3DRA(rotational

angiography) i ¥ % . fif & 7% work station % # fF L . working angle % # &



L. # W %47 - 7=, tinyAN/small AN L . & & B9 (2 simple technique T 1T -
eh, BEANV—-UVRAT Y IFbEHNLE, A2 00T —FT LD
BME i E@E XTI E L C (Figurela) . #F I 2 £l L

T ”S"shape & % WL "C™shape (T2 5 X H I~ ==2T V¥ =A7 %AT

v (Figure 1b) .

g%

R E L 7~ ., Framingcoll X EBARBE R L b R/ &
H D 3Dcoil #EIN L T, @WH~A 70T —TFT VONEZMRELE
7 b ¥ E L 7 (Figure 1c) . A J& HY I tight packing % 17 \» . finishing I% .

1.0mm 7 1.5mm & @ 3Dcoil % i# R L 7= (Figure 1d) .

N

oA ARBRIC, B~ Y e B AT W i K

e
a
=
e
=

EHlT, TAHT e RN O A8 AT o T2,

#
=
e
et
A
a

Fom /B A 2 1 BB DRSS L. A= 2T v hOfANT
M DER T, 2HKRE 21T - 7.

tinyAN © 9 5 [ R H O Acom1 ] L. % & L 7= frameN ¥ & T X 72
Moy, Ww#EF kL., % B clipping & i 17 L 72, smallAN ® )
B W ® ICPcom1 #l1X, N — v & H L2, framing 7E B 2 98
Witk 24 C 77, ik L. clipping # g 77 L 7=,
BEIALTBIOMMLEREOEREZMAEL. VA 2EBRER D
G, tREZHW THRIFFHREZNZ L.

(# %) (Table 1.

€ K2 W I . tiny AN 23 f# (82.1%) . smallAN 52 & (71.2%) 7% simple
technique T i 77 & A, A~ — » fF M 28 tingAN5 {8 | small AN 18 fi T
b o 7o, MM ERE Lo ERERIT. tingAN T (X 5% & M %
(complete obliteration, “CO”) 16 f# . i # 7% 7F (neck remant, “NR”) 10 ffl T .

small AN T (% "CO” 36 f# . "NR”26 {# . {Kk # #% 7# (dome filling, “DF”) 10 {# <



H o T,

fir oMl A 2% . tingAN1 f@ (¥ & dACAAN ). small AN3 i ( fik &
Acom AN 2 & . R fif & IC paraclinoid ) (Z 4 U 7= A . tinyAN 1 #i i framing
coil |2 X BB T, "CO THKboTmNn, 5 HBICHMAIZ LD LT
L 72, smallAN @ Acom AN 2 & X v 3" 41 & fif & 5l (WFNS grade 1) T Day 0
iR % L. fillingcoll i AW D 2@ Td - 7= . 1 #l1F Day21 2 M JE
TBEBEL., 14X mRS1 TEPBE L =, ICparaclinoid AN (X ”CO” T # T
L, MEJER CHRPBE L 72, M %R JEIX. tingAN1 {8 (X & PICAAN ),
small AN (R fif ZZ{ MCAAN) T H b+ . Bi# (X Day30 (I mRS3 . # &
Frvoe X —FPHEEEZITY, EER TER S 2, morbidity (T, I
2 ZE 2 E @ ting AN 28 mRS3 Tk fr & 72 v | mortality 1% 1l 1 i & @
tiny AN1§] @ & T &H » 7=,

(& %)

mMEHRELEEOESR L H T N4 Z2A0E ALY KM E NG R

DR EIFTHRMELTW2 EE XN, /S MHH K

B
[

st 5 =

A I

i
3
=2
A
S

RSz, M FEE2LEL I NLD D,
AR & L THEE TRV VO,

N E e B R T X wideneck @ R B @m0 T, AN — 2o fF I
aAf VHEEBRKOBEZEZDZLLAMTHLD ., P HBAOKEOIL M@
CbAMEOoEMLH LY KT, A7 0BT =T EaAf O
AN H BRI TCaaqsriclrBZ@oaEEND DL L.

B B W &k oMk EARE O TREE M ST WD LBV

i

e & 13 K K B89 12 simple technique T ZE & iif 217 o 72, BB Hl © 5 b AN v

— PR BIIE, W b Tsidetype” TH VD . B AR B S & seal T B KL



Db~A 70T =T NVOREERTHBTHENL L,
MERMBRE CE. A 7w T TS 70T AT A
Y=, aAVERETLIBEOZBEMRAMFEI RS INDIVY, %

il T RSN s M e

-

VA Y —RaAf rofmo®EixHn T — T

(B

Nf

kR EBEBHENMNRETWVWED, T T —T VWD Y= AT

AMA T, ZOoHETCHLI2BEOHREZMA TEE S D

(Y
W
<
i

BT H HIY, Tsutsumi H 1. B Mm% (Al & ICA) O AT & b ¥ T M
BETIC BT EOCHA T T AWM DOY =2 A4ET BN TR
EFIED2HEEZRNMNLERY, Ex IRBMLEOMEBEREL 1 I H

5 WX 2 & A C anchoring S ¥ 25 X 9 v =AY 7 2 Mx?

(Y
l’\va

T 7side type” @ #j Ik J& T iX ”C’-shape . “terminal type” T ”S’-shape & L 7=

(Figure1) ., Z 5 L CHRHME EOBEEBEH WD Z & T, 7 —

N
)
S

HFENMNL AL VEEETLELELLLRIENS TR E 5,
B DO~A 70T —FT O ENBIX. vanRooij . Wi#H b & [A

. ® R R o

ok

fur < & L 72 29 “terminaltype” CTIE B A4 I E L T
framingcoll Z i A L e N 6 . AW HFE T 5 T RKE21T -7, 3mm B D
Framing coil @ 1stloop @ [E & |X . Orbit galaxy (Codman Neurovascular, Johnson
& Johnson, Miami, FL, USA) T 2mm . Axium (eV3 Covidien, Irvine, CA, USA) T
2.1lmm . Target (Stryker, Kalamazzo, MI, USA) T 2.3mm . Vtrak complex
(Microvention, Termo, Tustin, CA, USA) T 3mm & & TER 2 5 - . H T —

FAEBHMBAICRERICHETE TbH. ©0%MEMNEEOERRSF+

P

FEtaAgA v ARFIZEB T2 ARENH V. 4 E O tinyAN T O #ff
BMETINICH D, T2, BEICHT D2 A DMLV ABREOZDIZ

l:Fl
RRL/NEWD D 3Dtype T, O DY A4 X EFBINT H 2 & TH A I frame



Z & B T & 7=, Fillingcoil IZ /X 1mm 2 £ 721X 1.5mm % @ ”piece meal
technique” & A \» 72 28 | Miyachi 5 W /R L 72 X 912, £ < ® =2 A4 bR
stretch resistant (SR) < & % 7= ® . filling/ finishing @ B (2 X "straightening” #l
ENRAELT, aA ADPERRICH W TRZET 2 AREND D08,
MNERBRBE X, T=F—EToafrofHcRNERLILH
TOTHUHIR LY REL 2D FT V., 4 H O smallAN T D 2 f O fif
it & 1x . Z o fillingeoil 12 L 2 Z# Td - 7=,

IhbL o FHBEEELTOCHEZL . NI RBEIRE TIX. FIZ 3D
RA K O workstation 2" M ToH V 10 o WEZLICLLEVT —
THADOY =2y, a4 LOod A XERTIEKREZIET R
S, FRETOBHLHBER ICHRIE R ZBRBRITI56. I RED
AWM EE RN, ZhAbaeHEHLELERZEE I, =2 U 2

— & — | digitalzoomX° @ FE M O E = X — BN fFEH X 5720 L <M

e
N,

TR Z TR HERRBERLS FHORETRT LR o,

Wl RIS R 2 17T o 72 4mm LA E @ 332 @ & IR B 12 %t 97 2 =2 A
VR T O AR L 9 5 & (Table2) . tinyAN | smallAN & & (2 B &
MAZ B ZIE B o B A N & < . simple technique @ FH A 2N % v N B D

mL, T OERERE, NPT HRASERESOE., & EBE. LT RIZ

fm

MLTREIREA2AEFTELC TR, T, ZThETZHEINLERK
I EYIRIE ISR T D a A v ERINO R LKL TH . A O tiny
AN it 2T, BEMAKOERFERBIELNL TE DL | I
TS EREAFEOHEE XL L AMKL %2 > T % (Table 3) V09 |
H -G RERTF—2O0OBRLNEZENTO®%FHROBRFT TH D20, K

EWM R T 52 LT cx220w2n . 3DRA # % L T workstation %



Ml v T simple technique T 2 # i % 17 9 Z & T, /NB K &) k98 72 F T 7
KM/ MEIRBEHLHEBEMNMZREICHEE TCEDL LEEZXLLN D,

( FI 4% #0 B B 75 )

Afm XICHE LT, FHEFELOCEEZEFE 2B OR R T N F &M KR
BT fFAEL LV,

( 3C k)

1) Brinjikji W, Lanzino G, Cloft HJ, et al: Endovascular treatment of very small (3mm or

smaller) intracranical aneurysms: Report of a consecutive series and a meta-analysis.

Stroke 2010; 41: 116-121

2) van Rooij WJ, Keeren Gd, Pelulso JPP, et al: Clinical and angiographic results of coiling
of 196 very small (< 3mm) intracranial aneurysms. AJNR 2009; 30: 835-839
3) Il AL R R R R SRR Mo & K 3mm BLOF /AR #) IR O
D 3 A v ZE A . INET 2010; 4(2): 99-105

4) Tsutsumi M, Aikawa H, Onizuka M, et al: Endovascular treatment of tiny ruptured
anterior communicating artery aneurysms. Neuroradiology 2008; 50: 509-515

) KB %5, FHKWBE., MiFE, M /KB IREOERIFICE
O 5 o P A DR E o BRF . M A T oo 4B 20135 410 110-115

6) Imamura H, Sakai N, Sakai C, et al: Endovascular treatment of aneurismal
subarachnoid hemorrhage in Japanese Registry of neuroendovascular therapy (JR-NET) 1
and 2. Neurol Med Chir(Tokyo) 2014; 54: 81-90

7) Miyachi S, Izumi N, Matsubara T, et al: The mechanism of catheter kickback in the
final stage of coil embolization for aneurysms: the straightening phenomenon.
Interventional Neuroradiology 2010; 16: 353-360

8) Starke RM, Chalouhi N, Ali MS, et al: Endovascular treatment of very small ruptured



intracranial aneurysms: complications, occlusion rates and prediction of outcome. J
Neurolntervent Surg 2013; 5: 66-71

9)Nguyen TN, Raymond J, Guibert R, et al. Association of endovascular therapy of very
small ruptured anueysms with higher rates of procedure-related rupture. J Neurosurg
2008;108:1088-1092

10) Gupta V, Chugh M, Jha AN, et al. Coil embolization of very small (2mm or smaller)

berry aneurysms: Feasibility and technical issues. AJNR 2009; 30: 308-314

Table 1. Comparison of characteristics of 28 tiny aneurysms and 73 small aneurysms
Table 2. Comparison of our initial results of 28 tiny , 73 small , and 332 large ANs

Table 3. Studies reporting of coils embolization of consecutive tiny cerebral aneurysms
Figurel.a. Volume rendering image of R-VAG shows a PICA aneurysm with a maximum
diameter of 2.89mm. b. The tip of microcatheter is shaped to “S”’-figure according to the
volume rendering image. c¢. Target 360 ultra 2.5x 40mm is deployed as a framing coil.

d. At the end of the procedure, R-VAG shows complete obliteration of the aneurysm.



Table 1.

28 tiny aneurysms (£3mm) 73 small aneurysms (3-4mm) P value

age (yr) 63.6£15.7 65.1£13.0 0.313
female (%) 20 (71.4) 55 (75.3) 0.689
location (%) 0.376
ICA 5(18.5) 28 (38.9)

ACA+ Acom 14 (51.9) 26 (36.1)

MCA 1 3

BA 4 10

VA 3 4

PCA 0 1

ruptured (%) 19 (67.9) 26(35.2%) 0.003*
procedures (%) 0.395
simple 23(82.1) 52(71.2)

balloon assisted 5 18

stent assisted 0 2

angiographic outcome(%) 0.386
complete obliteration 16 (57.2) 36 (49.2)

neck remnant 10 (35.7) 26 (35.6)

dome filling 1 10 (13.7)

attempt (failure) 1 1

complication(%) 0.768
intraprocedural rupture 1(3.6) 3(4.4)
thromboembolism 1(3.6) 1

morbidity/mortality 11 0/0 0.321




Table 2.

28 tiny aneurysms

73 small aneurysms

332 large aneurysms

(€3mm) (3-4mm) (24mm) P value
ruptured AN (%) 19 (67.9) 26 (35.6) 137 (41.3) 0.0116*
simple embolization (%) 23 (82.1) 52 (71.2) 118 (35.5) <0.0001*
adequate occlusion ("CO"+"NR") (%) 26 (92.9) 62 (84.9) 270 (81.3) 0.204
intraprocedural rupture (%) 1(3.6) 3(4.1) 9(2.1) 0.8164
intraprocedural thromboembolism (%) 1(3.6) 1(1.4) 8(2.4) 0.7718
procedure related morbidity 1(3.6) 0 7(2.2) 0.2016
procedure related mortality 1(3.6) 0 1(0.5) 0.1954




Table 3.

No. of without

No. of ruptured adjunctive adequate intraoperative  thromboembolic

aneurysms  aneursyms technique, %  occlusion, % rupture, % complication, %

Nguyen et al (1992-2007)” 60 60 (no information’ (no information) 11.7 (no information)
van Rooij et al (1995-2008)” 196 149 95.9 94.9 7.7 2.1
Brinjikji et al (2002-2008)" 71 24 50.7 87.3 8.5 6.3
Starke et al (2004-2011)" 82 82 87.8 84.0 9.8 3.7

Meta-Analysis by Brinjikji" 422 171 69.2 95.3 8.3 (no information)
Our series (2008-2015) 28 19 82.1 92.9 34 3.4
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