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Abstract

(H#9) Stent-assisted coiling(SAC)VEHE % T L 7= BRI IZ X L, @87 —
FT7 77 PEBBT DI T A —F —&ikiE{ L7z 3D-TOF MRA

(3dimensional time of flight MRA) & 1T\, LG L7z,

(F1E) REEIMEIREE (X L C, SAC {RIEZ 1T L7= 7IER] 8 A & x5 &
L7=. #HEHifT L T\W5 MRA (Normal TOF:N-TOF) ¢ flip angle(FA)7z &
K RXT A—H—%& T.J L7z Stent mode TOF(S-TOF) %z #xf%. RHE & AT v b
WIZEDAE B ol B % Lhile URRET L7z,

(FEHR) 27 > NAREO ME(E 5B, A7 > B HEITIX N-TOF &kt
1 L C S-TOF A B 7% £F > T(P=0.012<0.05) 17 7BMEA | 2y o 7= LVIS Jr.i 3,
B IR ALY 0 839.0%+9.6% T, [Fl—H A XAORXAT U M EFEHALTYH
26.1~48.9% L EN R i, LVIS BUATIX 2 MEHR D & 73.2% £ TR 5MEIT
KR L7z. Neck remnant (2B L CT—#B@HHMT L Ty 22y, BB Ok

Wit E S R ATEE Th o 72,

(i e SAC {8 % T HEEfFD MRI ”t%'@/{)?f*—?*—%]:% L 72 ARVEI
AEAZF> TAT » PAENHEFZEAIEE T, FEAEIE MR AIEETH -T2,
L2 L, [Al—H3A XD braided stent D A v 3 = [IfEDOEWHE ﬁ?@f TR L
FRATENRIE DS KM T2 Z L 2R L, SBOMEE L TS LR 5MatnynE
&bz,

Introduction

WA, Hex IRBHEN AT MBS S, TERO = A LV IERRNT BN TIIR#E
KEETH > TIEBNZ AT > FMEA T (Stent-assisted coiling : SAC) TR
HMWIRNR > TETWAS 1Y, L, 24 VERNTE O Neck remnant, BjfJRiE
DO FFFHER in-stent stenosis O FIREMED & 0 EH 7248k TORGBBIZE 0 2 B
T& %. 3D-TOF MRA (3dimensional time of flight MRA) (& DSA(Digital subtraction
angiography)fR 4 & b~ IERBERY I IS BEE O FAG A FIRETH B 72 DA< 1T
NTWDLIRYE, BRET —F 7727 NOTDAT o NABESEIRIEN &K O O
FEAmAS R EE T, %A DSA A TORBEBIZRNEH L STV, L,
T =T INVTH  PROEEA T L VX —Te EOBRMENRH O Ak TS IAT



2 HBAETIEZR2 WY, 3.0T @ contrast enhanced MRA(CE-MRA) DA FME ¢
HINTWDN, EEAIZENT 20 TIHREI L 1TF 2720 6,

I TlX, Silent Scan MRA (GE Healthcare, Milwaukee, Wisconsin; Silent MRA) 73
FEERIE T1T 9 ultra short TE & Arterial spin labeling(ASL) % FV /-MRAT 7 = v
7L LTHEINT, ZoFMAMEEE <, SACIHEFEZ OREBBILEE ke LTE
HESNTWaR, @EERN— R =T OEHNRLETHD. SEELIE, BT
MRIBFET/RNT A —2 —%F0fiT 52 L CR&BT —F 77 7 M &AIEER[R D 2
I8 LSRRI B O Rl zR & L TR ATRE AR iR 07 1A D TR 24TV RAT 72
fERDEFEONIZDOTHET H.

Material and method

2016 4F 1 A7 5 2017 4F 9 H & TOMIM T H sk 12 3B\ TRMEAMED RS |
%L SAC/EREZ AT L7 THER] 8 WAL X5 L L. BE T L T\ 5 MRA:
Normal TOF #£(N-TOF)iZ, 3.0T MR imaging system(Achieva; X-series Phillips
), SENSE NeuroVascular 16 F ¥ > /L= A /L. Z F\ > multi slab 5, TR:
22msec, TE: 3.45msec, flip angle(FA): 17° , FC(flow compensation): on ,
FOV: 160mm, Matrix: 272x208(reconstruct:512), slice thickness: 1mm, Voxel
size: 0.55x0.78x1.00mm, NSANEX): 2, waterfas shift(Band width):
(1.8pixel/289Hz) THR4. FHRZE =/ F 2 —T7 2 H\ 7= SAC T VEZ1ER L
77 FAEREITY, ®BRT—F 777 FEREBT 5T A—F—%HEL
7= Stent mode TOF #£:(S-TOF)i%, single slab #£C, TR:24msec, TE:1.63msec,
flip angle(FA):30 ° , FC(flow compensation): off , FOV:160mm,
Matrix:272x208(reconstruct:512), slice thickness:1mm, Voxel
size:0.59x0.77x1.00mm, NSANEX):2, water-fas shift(Band width):
minimum (0.567pixel/765.9Hz) & &% U6 % [RE L ChifT L 7=.
MIP(Maximum intensity projection) {5 C, A7 > F 3FE S 41TV 2 FALIZE# e
3% 3fEETD ROl ZE LIESFOYEEEZ AT FHNEDEZRE L L, 1RF
Lo D AT > b2 i LTV R WA [FERIC ROI 22 JI7E L RHILAE OfF
FHE L L TCHEHET S Z LT, A7V MCXDEFMERLD DS ZEH
L7z(Fig.1). £7-, DSA & i LBy oo PAZEREAMC BRI - BRI S oIk
REICBWT Bl LS L7z (Table 1.).
ot & AT



N-TOF & S-TOF D5 5D RITFEE L OFFEHERZE L L THRET 5.
ZNETNDE FFRERAD RO FRETWRZBEZHE LTZOBIS, t EZTT2
o7z, PAEAY 0.05 Kiili THIVIHRI AR EENH D LHIWT LT,

Result

N-TOF D15 55D 313 58.13+11.07% (%l 75.10~39.43%) T, S-TOF
DA FIRERUDRIT 44.75+14.03% (HiPH 73.24~26.14%) Th o7z, EIEH]
DRFTIEAEEN R LN - 7208 P=0.054), A7 kB AF <X
N-TOF Ti%56.71+£11.13% (#iPH 75.10~39.43%), S-TOF T 40.69+8.67%

(#PH 51.85~26.14%) T S-TOF A EIE SHRERDLZEH TE 5 Z LR
5z (P=0.012<0.05).

LVIS B&ME ABIE 34.7% D15 iR ERA C, 2ER % & 73.2% £ TIE 5 IRE
KT L7z, LVIS JrddBEHEBNZER LTERY, [FFERD R 39.0%

(26.1~48.9%) T, LVIS Jr. 3.5x18mm X3 BIZEHA L TEY, 15550
DEDNY) 37.7% (26.1~48.9%) L KX 7= o7 (Table 1). A7 v FDIR
RE% DSA THERT D L, A v ¥ 2 BBRAPVIE EEBIRENMET LTV 28 M
T - 7-(Fig.2). DSA T Neck remnant Z f#:8 L 7= DL 34T, \ W11 d S-TOF
THRMEAIBE CTH 7=, 141X, DSA ZEHEL U CRERICHERE TX 7228 2 Bl
W REHI LT DT 23 7L & 172 (Fig.3).

Discussion

SAC IR Z AT > LBINRBIIRE T —F 7 7 7 b ORET, FHE kK OBIK
B O FBEFHMIORBB LT, — A MRA IR X LS TWab., LarLH
W, ETHhOLRIITZD MRA XA TH D720, SAC 1% D%
WEWEIZENFIRE & 72 D K 9 Ik A R s ST 5 310 SEFE DO OHEHR T X
» Arterial Spin Labeling(ASL)iE & fA & oW 7= AR = =2 —EEf] (Ultra
short TE:UTE) % & e Silenz pulse v—/% A2 (GE Helthcare, Milwaukee,
Wisconsin) % V7o FEER 715 TYT 9 Silent MRA JENBFE S 4L, A7 2 R
IA NI EOBMEEED S TSR T —F 7 7 7 NOREO/L I MAER A
AREE L7z 9. Trie B, SAC {BREZATR > T2BAITH LAT & FNED L



DOF %, Silent MRA THEFHER 7B A2 HE L7289, F72 Takano Hid
WAL RIFE S 72 0 OB EIN N LK 12~21%D M E#ER & 5 Single-wire
braded stent @ LVIS Jr. stent TX 2 %, Helmet-type remnant O fHIZH H
ThoT-Z LaHELTWD 2, Silent MRA OFHMIZALINTHH N, E5A
BN—= R =7 OEFNLEL D, E7BEBRIERIZEI L, Silent MRA J3LER
SNTEBEROE S Z Ll dl-®, REBEELIENTERVESND
2T A AT 5%75353@“63?)6 Ikushima 5%, A7 > FNIEOHZEME
B % 7= 12 Contrast enhanced MRA(CE-MRA) % f\V T flip angle(FA), TE,
band width(BW), field strength(FS)7¢ & DKFE/XT A — X — & it 3 5 In
vitro EER #1772 o 7=, F FA {12 X - T Reactive in-stent signal % 65% % T
D EFPFRETED SIN MK T3 5% 42 <L, 3.0T XY 1.5T @jiz))//f}(@
NI iR SRl %%&ﬁbb“(b\é 8. %72 Choi b, &V FA fEl
TAT Y FNBEDEFE2UWET 505, EVIRILELIRIX &V FA {5 TH| Jé’t =
1% saturation effect T SN MR T L TE < 25700, BRGSO
PRI EE & s LTV D 90 i b IEANC K D Short TE Zh R Z2HH L&)
T—F 777 KT 5 CE-MRA O#EITHIAL SN2, TR =T AIZ
& B B B VERRHESE o HE A& OFE 0/ MM B IREZ-PH B BRIC T R U =7 A3k
FITHIEPMESINTEY, EEAELLHITHORITHERITETLI X TH
A 11-12),
A& 1%, FEEE 3D-TOF MRA T FA fiE(30° )& W T SIN &84
% & 91T pixel LUV RiE7e & 2K E L single slab (£ T4 572 &)
TA—=H—%TRLT, A7 MRKEHTIIMEFCAEEEZELZFF> TAT
/LWH@ﬁmé%ﬁiéﬁé$@f%t@oomm09 7o, BEOR
BRI DR - ¥IEIZB W T, 2MEFITIEH 573, DSA & b Ui KEEL LT
0, ‘Eﬁb\{;m%@mrﬁlmb\_f EMEZ R L, false negative IS NLDH DT+
AR EIZE D kL L CoRREMEZ2 R LISz & B biv s (Fig.3). LavL,
H*ﬁ%X@ LVIS Jr.OfEHIZENT, A v a4 XOMREOEIME 558
Bl S D 2 & o L(Fig.2), LVIS % 2 fxida 2 & NIPED R T X 720
faRka s Lz, Zud, BHEO TOFRE Th YA R HIME S 08EATLE D
R v, SHICAT Y FOFBERRICEWTERENZ 2D L +ok(E
FHRENGONR S TENFRR EE 2 5. £72, LVIS L L&REEDD7
VW& Ei 5 Enterprise2 X° Neuroform CTXL YV E SREOHRD N E S, FHL



TWAEBOFIEIC L BB I ND Z LAURE Sz, AKiklE, Pipeline %04
JBENZNAT  MIT DS A% OFET, S HIZE W FA fE ToOHRE N
VEL 720 SIN K FAMEE 72208, RIETIIHEEBREED Z ENAETH
D72, LMD O - BMEIBAHIGTE L FIELEERD.

Conclusion

AWgeis, A7 MRI #fi 4 HU T 3D-TOF MRA O/NT A —Z—% T KL,
ARG RHENIRIEE (2 %) L stent assisted coill(SAC){EHE L7= AT > M NIEDAE B5i
FE A G UGREZ 3 LA EAZ2 R~ L, BRI ORZEFHmIZEI L T4 kT
1THf 5 emEREE LTCHERATH-7=. L, [F—¥%A XD braided stent
DAy afif@OEWVNWRCEA L TVWART v NOEBORE, BEIRWME
SREICREE LGS 2 &0, BABIE BRSNS Z AR, S%OM%
e LTS oRdmansEzZs Bboni.

F g8 R BA

FEPEE L OIFEEERBICHSEHARIZI IS WERA.
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Table 1. Summary of Cases

Fig.1

Representative case of MRA and Cone beam CT. This case used LVIS Jr.
3.5x18mm. A is Cone beam CT 3D-MIP. A shows relationship stent and coil.
B is 3D Time of flight (TOF) MRA normal images. The arrowhead in B
reveals complete signal loss by metal artifact on stented segment. C is stent
mode 3D-TOF MRA images. The arrowhead in C reveals visible signal on

stented segment. D shows how to take region of interest (ROI).

Fig.2

A, Stent assisted coil embolization of the IC paraclinoid aneurysm performed
with LVIS Jr. stent(3.5x18mm). White arrow indicate stretch state of LVIS Jr.
that means mesh spacing is wide. B, Stent mode MRA shows signal in stent,
that signal reduction rate 26.1%. C, Stent assisted coil embolization, location
and use stent same to A. White arrow indicate shorten state of LVIS Jr. that
means mesh spacing is narrow. D, Stent mode MRA shows signal in stent,

that signal reduction rate 48.9%.

Fig.3

A, Stent-assisted coil embolization of the IC paraclinoid aneurysm performed
with Neuroform stent(4x20mm). White arrow indicate aneurysm remnant. B,
Stent mode MRA shows minimal signal in stent and the aneurysm remnant
visible. C, Stent-assisted coil embolization of the IC paraclinoid aneurysm
performed with LVIS stent (4.5x32mm). White arrow indicate aneurysm
remnant. D, Stent mode MRA shows the aneurysm remnant overestimate

compared with DSA.
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Stent size Signal reduction rate Signal reduction rate DSA S-MRA
Case Age Sex Side Location Stent (mm) ‘Normal 3DTOF (%) :Stent mode SDTOF (%) remnant remnant
1 73 F Left IC paraclinoid Lvis x2 4.5x23 *2 68.17 73.24
2 73 F Right  IC paraclinoid Lvis Jr. 3.5x18 39.43 26.14
3 60 F Left BA-SCA Lvis Jr. 2.5x28 75.10 42.64
4 74 F Right  IC paraclinoid = Neuroform 4x20 48.77 42.24 + +
5 61 F Left IC paraclinoid Lvis 4.5x32 62.07 34.71 + +
6 48 F Left IC paraclinoid  Enterprise2 4x30 56.87 51.85 + +
7 73 F Left IC paraclinoid Lvis dJr. 3.5x18 60.04 38.31
8 76 F Right  IC paraclinoid Lvis Jr. 3.5x18 54.69 48.93

*S-MRA: Stent mode 3DTOF MRA

56.71+11,13%

http://mc.manuscriptcentral.com/jsnet-en

40.69+8.67%
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Fig.1

Fig.2
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