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X LU®IZ

FiiEh B IR AT 1%, B R & At IR0 155 72 Bl B M i 45 IR & & 9IS #RED
FERILIRIME (aneurysmal sac : AS) %41 L CEBLHA T 2 MEFH TH D D2,
Jifti ®h & IR 77 2 & i8S M i P B ME % 45 5K JiE (hereditary hemorrhagic
telangiectasia : HHT) (ZIZFRBEMENEI H TR Y | HHT O 30% (2 AR ENEFIR
AL L&D DY, MENE IR CITAEE, — e ., IMEEZE, K
JRIGRORE R 72 & DR A DHERS, PR, 77/ — B 72 & ORFREER A 18 5
To ORI L SNTHRY ¥ BUE, MBFIRE OB BEIIR (feeding artery:
FA) \TKT D@8 2 A V7 EDERT 2 W T2 IENZERT DR EIRIR & 7o
T % D99 BB AR AT CIEi s PIEHR 2 I Z Re K S0% % F M4 £ 7292
EDBHDBILTWD T2 JREATD A2 b TIRBEZ I VDT BAEEZ 7T 2
HNEETH S 'O, Digital subtraction angiography (DSA) 1L TEIREFEAT & ¥
REREAT 2 [RIRF (AT WS D 72D . BN FRIR AT T O BRI R W Tl BfEH T
X LEBZWMNETH D, LLRNE, DSA IXREHTH Y | F - B HkR
ZPED R G BUE, IEERIRATTE D2 I L ONRIESN R HE DV —TF it &
LT b eos T, IHETIX, EEAI%Z HAV 72 multi-detector row
computed tomography (MDCT) 78, % DI BRI D & 22 ] /3 i RE C b £ MO
AR S B S0 O BN R AR a7 T2 O RIS LR B 2 R T X 5 1T > T
% 1IDIDIN6 L L DSA & RIBRIC . HURBANR 208 5 R0, BiRERE s L O
TFT7 47X v—va vl nl0a— RREEAIOBERORIEY A7 N b D
MO TH 0 | Frl i B E O E M O B BRS04
FHRRETINODI AT ZEBETHUHERDD, MAT, &5 MDCT Tld, ¥
RERTAISCIE 5 D ST & 2 MIBER 70 34 & 72 2 10, ER BB OBR IR B T —
TA 777 MCEHEBOBIEEL L RBREE L TE> TS,



—J . ZIVE CHEEIRETE O BIAAMERIGIZ 351 5 3&E 5 magnetic resonance
angiography (MRA) OAHAMEIREN TS DI X 5IZITE T, MRA O

HHRGEAMT OMEAI B @R MEEETO 3D @4 A 72 v 27 MRA, ¥
723> % 3D time-resolved contrast enhanced MRA (TR-CEMRA) D#iR{4 43 Al HE & 72
> T Y HBEEIRE I O BT IS H ST 2 1920, 3#52 MRA 14 DSA
R CT & &RV PIREZ LD E WO FLER S Y | BN EIRAE O BRTEIEREAT I
HHEBEREE LTRRBRENDOHDB, TF7 4 7% —LB M2 H e
it (nephrogenic systemic fibrosis: NSF) &\~ 7= B 22 & W AIRIVEH OFIAE Y A
7 h BT DN D 2,

Time-spatial labeling inversion pulse technique % V7= JE3& 8% MRA (time-SLIP
MRA) [ HIHT LU MRA #R1 T&H U | arterial spin labeling 5% H\\ 5 Z L2
£ 0 BI.O RO M A R IRBIHE 3 5 A FEETdH 5 22, Time-SLIP MRA T

. IERAIOE HOWRE LD & 7p < FEREREAN & A TEVREREAN & [FIREIZAT O
ZEMARETH Y . BUEE T, PIIRMGEREAM 229, MFEEBEHR OBEhREFEAT 2,
BREhERAR AT TE O FFAM 2072 SIS H ST\ 5, Bl RHRZIZEHB O TH time-SLIP
MRA DGR SR S B 05, JlEFClE, 285 - ik O 55 ST O susceptibility
effect NAEURT VI &R0, K EA R MERE & Hig LKW S S MR (F 5103
ENRRETHY . 0 EMMROE—a T —T 4 777 ML DHEBD
HIbEAEC D720, ISHABEATZ ehodz, —F, ITH, 3 tesla (T) MRI #%
BB L HEEOUER, SFFEINEOMERED M) EIZ K0 BAT 722 B s
MARE L 720 DD& U | Ohno © I FF/INHERaEA T HIT 0D i Bl i JUR i, A g5 S F A 1
i7 % time-SLIP (DA FAMEZ MG L TWE 2D, LnLAans, ZhE T, M@
WREFTFE ORI 51T 2 FEEE MRA O AMEZ R Lic#lE 137, AP T
IHEE R 7T D2 Wrds LA RN RHE I 1T % Time-SLIP {EFFIER MRA O



SEATATAEPERS L O HIPEIC SV T B n b 55 2 b & HIICTIE 21T - 72,

Hik L xtg
X REE

AHITA E BRIRAFFE I BIRER R R S W ek EERt o 7 —mEEE SO
EROTCIATONT (ZATE S - 5 13—93), 2012410 A 2D 2014 4 12 A
DI CT 2 B 2\ EER MRA A THIBEIRAE & 2l S iv. BIBERK
TR S WIsEERE X = CIE ERI S TE Sz 12 610 5 B kR
SAEAEIZH TXE SRV 1L F (261, 229 61) . 4 22 s%~81 ik (H K 53
k) ARG L LT, BRAMEMEIL, ABFEICK L CREDNSG B2\ H O, MRIJE
SHEDENEBER T 26O, RO WREMR & 2 b 0, HAFRYWED & D, =

RIEEANE I H R Y =0 AERANCKH T 2RWEHOBEE 2632 O, £
fetEm AR (80 % 713 ree e DS, DEHEIR E) Z2H 7560, &
FEOMERELZETHHOE L, 126055 1 FIARELEME 24 LT
T T DRI Sd Tz, 723, Refselh s BE AR TEAR A 5 X OVRI EE 0D IR IR 8 A8 3 - B
HNEMEICIN 2 7= B X, A RIOMFFETHW S time-SLIP MRA #5130 E XI5
FOMRFEIFZFH LT d7ed, b OEiEE R T 5 BH CIEE LV ER
DHALBTRMEND 2D Th D, AFIEDOT R CTOXMGREIZIL, AL B
CERFSOBRHICE L TXEICL VA v T —b Rarvter FEEE LT,
11 B9 5 Bix HHT & Th - 7=, 72 9 FliEA B9 CTHENEIRAE & 2l &
NZBETHY | 2 FITEEITIMAE NIRRT S 4, BRERE kT 218 %
RIE S NTZBETH o7, 11 HINZ 42 W4 (P : 1-22 JWZ/B) Zi8D, £ D5
B2 Bl 5 RN EIZE 0.010~0.014 1 > T O&EE A M TEE S NTZRE

Thol-, SEIOWNIZETH - time-SLIP MRA TliX., @& HIZHIRENH 5 72



D, 2IRED I H 4JRE CRIBHE 2 WA, 28k 2IRE) ITHExgst & L,

At 38 A (RIAHR 35 4., FERR14 3 i) 124 LT time-SLIP MRA |2 X %
FIARHIE 24T > 72, RFEGNZ IV TME NZERATICER MDCT & JifT L, WA
DIEREFHIRM 24T - 7. E 2 BEIEIRETIE OMEEZWNIT time-SLIP MRA R4
D 1~2 HLICHEIRE R C1T> 7, Time-SLIP MRA O#HIFHMi ., KI5 35
JRAE T 27 R LT 0.010~0.014 A > F O 7T FFaA vz H - mEN
FERRIN AT > 72, F7= time-SLIP MRA O WJHFEAMHIF ICERBIRE TH 72 3R
ZZBALCH BET R 2RO T2 7o | ARk D FikE TMAE NERIN A1T - 72,
28928 2 A3 D IEG) TIEEEINT o0 Tl N ZE R 2 g T L. 1 6517C 2 [A]
O, 11T 3 B g NERIN 21T > 7o, M8 NZERI 2 /1T L7z 8 #i 25 JWZE
I time-SLIP MRA (T & % 2% 5 AN v RE T o 7o, L& NZEFZ I time-SLIP
MRA Z fiiAT L7203 o 72 3 BIOWNFRIE, 1 61 1 IR IR B0 O ik L
720, 16 1 K2 1L time-SLIP MRA TORGBEIE A2 FHE SN > 72, 1613
T3 22 VAR T2 R SC O A i R U2 I PN ZEAR 1 200 I ERE I 3 L T o 72 451
THolz, MENER%IC Time-SLIP MRA % JiifT L= 8 Bl H B, 14T 2
[, 14T 3 [E0 time-SLIPMRA (& X 53 i 21T o7, F7=, 8 Bil&f]Ciki
MDCT # & Uf 3D TR-CEMRA (2 L %5 ZER % il 24T o 72, ARIGHW AT & O
FERRTZ IR TN & LT time-SLIP MRA %17 7-9iZ % 2 B, 7721 “initial

diagnosis (n=35) "B & “follow-up (n=28) “EEIZ/FE L ZN NN L7=,

Time-SLIP MRA #1871 L 22/
2R3 3T MRI 24 (VanTage Titan 3T, Toshiba Medical Systems, Otawara,
Japan) TATo 7z, I A MIT8T LLA A —ENGEHTATRE 4 BLO 8-

element phased array body surface coil & receiver channel coil Z V7=, Field echo



%k (Bt /N7 A —% — : TR/TE, 50/2.3 ms; flip angle, 30°; field of view, 400 x 400
mm; matrix, 256 x 128; number of slices, 7; and slice thickness, 10 mm) (2 & ¥ axial.
coronal, sagittal J5[A] 7> 6 OUNEE ZFTV N, time-SLIP MRA #RIE DAL E RO 21T >
7z, Time-SLIP MRA AN #0#0f H 3D single-shot half-Fourier fast spin echo (fast
advanced spin echo: FASE; Toshiba Medical Systems) 52T, M REIEAR KL OVLE
R 2 OF 1 U 7osdfe i SR 1A THRE L7z, B INER I axial Wi T1T > 72, Time-
SLIP MRA #f% O FEAM L 25 O SCHRIZFE# STV 228 2, Bilg 2507, £ 97
—DAT A A%, BLEEO M FEEALIC time-SLIP (Tag) #S/L A ZEIINL 7200,
BLXOHIN L2 IREE TENZ SRR iRME L. Tag off/on MR % {E T 5, Tag
7NV A Ze FUIN S 72 SR D it 1345 59805 % 42 U Tag on {5 Tl black blood &
LCRBEEIND, D=, Rtk S 17c Tagoff Mt 5 Tagon % #4535
Z L2k v ., BILEEL O FEIL bright blood & L THRELE AL, oi5 B 31
EENT- MRA Bifgzi55 Z &N TE S (time-SLIP [ifg), X 1 24 RV
time-SLIP MRA 1ED#[X % 7~ 3, 3D FASE {EDHR{G/ ST A — % — X N0
» & L7z :TR/TE 3900/30 ms; 1 respiration interval/1; flip angle, 90°; echo-train spacing,
30 ms; slice thickness, 2.0 mm; inversion time, 180 ms for fat suppression; slice section,
60 for Tag-on and Tag-off images, respectively; field of view, 370 x 370 mm; matrix size,
256 x 256; reconstructed matrix size, 512 x 512; number of acquisitions, 1; and a parallel
imaging factor of 2 in the phase direction, FRAFEHIIZHE H 172 MRA BHE D )T I
DZEF 3 fFREIT 1.0 X 0.6 X 0.6 mm T -7z, 4SO time-SLIP MRA TiE 1 & v
va TG T E DHEPICHIRD & 5 7o o0 | G HHITERE CT Hifg 2 2RIk
E LT, FEREMNIMEABAtA 2 8ki8 b U 7 — & L, DEXIEIE Tag 7V A DF]
A& 3D FASE JEIC K DB 2 M ARsRITICBRAAA 92 X O ICRRE LTz,
F 72, Tag 7V ADHINE 3D FASE IEOWEIT 1 DFLINICINE 5 X 9 (TR E



L. Tag 7~V ZHNO&EFIX, sagittal H I THLEL XA LENIRS & E
L#EPH & LTz, Tag 7~ /V ARINE 2> & . BHRINEE E TOBRIUERFHE], 37255 black
blood inversion time  (BBTI) 1% 800-1300ms & L, /OEXI[EHF I ORI [RI T o
ZAIUTIZHET D L OITRE LT, ARV BBTIHEIZFR # Dk T1T -
Te TR OFRER Z eI E LTe (R¥EEKT —# ), Time-SLIP MRA OfaR4 s

LR 20 3 Ch o T,

Slice-1 Slice-2

_I/\I_ 3D-FASE t 3D- FASE 3D FASE

Time-SLIP —
pulse
(tag)

3D-FASE

Time-SLIP;
#. pulse °:

PA(+AS)+PV+BG PV+BG PA(+AS)
Tag-off image Tag-on image Time-SLIP image

Subtraction

1. Time-SLIP MRA #5415, [Fl— A F A 2BV T time-SLIP (Tag) & FlIiI L
72\ (Tagoff) FE72IXFIM L7z (Tagon) RHET 3D single-shot half-Fourier FSE
images (fast advanced spin echo: FASE) £ CHE{GINEZ1T 5, Tag-off HfE TlX
T COMMmEME, HEk (PA) . FHIk (PV) 3 &L 1N aneurysmal sac (AS)
EEFAER (BG) it S5, Tagon 73V A Z A DICEHINT 5 & BfisEh ki
VB FOE 2 272 L, m@b 72 iERFE  (black blood inversion time: BBTI) 1%
I35 &, PABIONAS DWIE(E Fik e LT &5 (Tag on i), fl’v%
VT, Tagoff 876 tagon B % 72503 5 L5 (55X PV O 513 /HR%
AU PA & AS MERIIZHEH S 415 (time-SLIP [#[14) , %8H; AS. Resp; respiratory-
triggering, ECG; electrocardiography-triggering,
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B IRAEE R

Initial diagnosis £ D2 (n=35) T, F7= follow-up #ED 24 fil (28 fFilH) T
DSA % ZRRILUEE S & L CH =, Follow-up #£D 9 B, &% TR-CEMRA ¥
JONER MDCT TR L2l Le (%ik) 3 6l 4 0WEIX. ZnboBig %
Z MR AYEm R & L7c, DSA (3l PZEARITIF (M A 3 4% (DFP-2000A;
Toshiba Medical Systems) Z H\WNTIT o7, A KERERIC 7F & — 2 ZfH AL, 5F
kA& 17 —7 /L (Goodman Co., LTD, Nagoya, Japan) CHE)ffigEhERARE 2 D
it i BB AS &38R L7z, 2.5F ~ A 7 257 —7 /L (Renegade-18 Fiber Braided
Microcatheter, Boston Scientific Japan, Tokyo, Japan) % fifi ] L 7= coaxial 7% Cfit .
Bk AR L7-% . I — Fi&EZ Al (Omnipaque 300; Daiichi Sankyo Co, Ltd, Tokyo,
Japan) % W72 I FRYIE 2 TIREhERIR A7 O BRAAME & i h e 2 el L 7z,

TR-CEMRA % 3 TMRI & (VanTage Titan 3T; Toshiba Medical Systems) T
1To72, M= A VI3 4 3 O 8-element phased array body surface coil ToH Y |
IRT VIV A=V 7k & segmented k-space sampling ¥ 2% % ffF L 7= 3D fast
field echo % (#Rf X7 A —4% — : TR/TE, 3.7/1.3 ms; flip angle, 20°; matrix, 256 x
160; reconstruction matrix, 512 x 320; FOV, 370 mm X 370 mm; section thickness, 1.5
mm; number of excitations, 1; parallel imaging factor, 2, which was acquired with a 3D
fast-field echo sequence combined with a sensitivity-encoding technique) THri% %17
70, WREHEIPHIZ 120-130 mm @ 3D A 7 7' % 40-44 partition THRE L71=, A7 A
ZJE 3mm TUNEE L7 Hifg A2 1.5mm (SHEAERL L. BofdR 7 Bt A X3 eEs
T12x0.9x07mm’ £7213ZnLL e L7z, TR-CEMRA 0% 3D 7 —4% & v
N OREEISHRAEIL S B TH D | 30 IO B 1L T 6 MO MG A INE Lz,
T = Z ARG AR G- & RIRFICBAA L7 (&R G40 0 0.1 mmolkg 7

R~ 7 Mg A 70X (Magnevist; Bayer HealthCare, Whippany, NJ, USA) % 7-



14 K7 U F—/ (ProHance; Esai Co., Ltd, Tokyo, Japan) % 2 mL/s D3 CiE
AL, ZO%HAFRREIK 20 mL THEIMPL L7), E7 time-SLIP MRA & [FRIC
TR-CEMRA T3 1 [IZHRE T & D#IPAICHIIRDS & 2 728D & MDCT Z ZMIC
U CHRtg e 2 0 E Lz,

15 MDCT 1% 64 5] MDCT (Aquilion 64; Toshiba Medical Systems) 35X O
320 % MDCT (Aquilion ONE; Toshiba Medical Systems) # HWTHrE L7z, ki
Za hanid, aVA—ar 64 x05mm (647%]) I8 x 0.5 mm (320
), B—AE v F 083, EEME 120kVp, ‘& &I automatic exposure control
systems (SURE Exposure; Toshiba Medical Systems) i & L7=, RIS 1L
D TIT o 1, FHER MDCT Z ks Li2tk, 3 — NGl 2 SaepRNEA L (1
NG EEA] (300mgl/mL)  #A& 80-100mL, {EAEE 3-5ml/fs). HEA7HE
KOV 16 &It L7, g LI2Eifg Z 0.5mm DR 7 &)L axial Wi (2 fE4#
Al U B Sefds K OMiERRSe TR LT, FEh#IRATTZED FA 36 LU AS OFF

[ St THIE L7,

LB
3 H417= Time-SLIPMRA, TR-CEMRA, &5 MDCT Hi{§ 3R T — 7 2
7 — 3 a » (Ziostation 2; Ziosoft, Tokyo, Japan) (Z#i£1% L | multi-planar reconstruction
(MPR) [Hif§ 3 X Y maximum intensity projection (MIP) E{§IZZ5# L, 2 4 Dk
FHRRHE (D330 BIBRICE S L WU R T P R) 37 U C BT %
FTote, UV a— S T A& D70, Wbl 135 mgoT—4 %y M &
T U BT U, BRI T O AR — X s LV fiFR L7-, Initial diagnosis
FEORHMECIE, FFH#E 1X time-SLIP MRA 2Mf@hERARZTIE O W B (I HEf T S h
ZHEBTHD Z LT E SN TWER, WEDE, #A% A7, DSA, TR-
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CEMRA 1 J ONE MDCT OfE 1350 & 925 L7z, 3 13 £ 77, time-SLIP
MRA D RENEFRAT A HIAEIC B L C. 4 BB REM (1= & CIREM, FA 8
FOVAS e Sy 2 = 55, FA & AS B 2 b oSN S h
TNDBRENENOERGEEN KA TH D, 3 = B, FA & AS MFEEICHIH S
NN OEFEEN A BN D; 4 = & B, FA & AS B LD O e » R
I S D) 21To7, A7 3 BI04 BR2WIEB L ER LT, VTR
a7 3 BLO 4 L EOHREIZEL T, JWEDOENL (HEXE) B LOZ A 708
(White 5 DFEHEY) 2 3F4f L 72,

“Follow-up”#f Tl%. M 1345 54172 time-SLIP MRA (84 A3 1L & PN 3842 14
IHRBENTND 2 EE2HL SN TWER, £DH%D DSA, TR-CEMRA B X O
52 MDCT O#EFITH & SITIZEHM L7z, F 72 B ATk S 1172 time-SLIP
MRA (H&23 15 5 TWAHHA TIX) . TR-CEMRA 35 X N MDCT Eif % 5
FRIC U TRl 24T o 72, ZERRRINE OB FIEDOA L time-SLIP B2 T, AS
OB R SN b D ZBRFMED O (FB@E) . AS 23HKE L TV D b D 2B
L (BA%E) LEF L7z, #HliE I time-SLIP MRA [#ifg & RIFFICHRIG S vz
1 & PN ZERE % O TR-CEMRA 36 X ON&ERE MDCT DRkl $47 - 72, &5 MDCT ¥
L O'TR-CEMRA T B AL PRt ThEhvER Liz: D
v (FBHiR) = &5 MDCT TIRMATE R & FLi L AS Offi/NR73 30% 2L i &
OB AREENTAH T D AS DEF I A 588 5 TR-CEMRA O il BRI FH T FA.
AS B L OHEMEAR (draining vein: DV) 23 [AIRF 2> DG IS H H S 55 BRI
72 L (PAZE) = XE% MDCT TInEATHEE & Hlge L AS Offa/R725 30% L 0 T
L& 5ME AS BHK LENREAMA TO AS OB R ZROR, TR-

CEMRA DO JifiBhIRIENAE T AS B L DV it Sy,
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W RHRAT
AT IX SPSS version 16.0 (SPSS Inc., Chicago, Ill, USA) % W\ T{T - 7=,
i Eh ERAR AT ZeA2 % O FFBHIE 2N 331 5 time-SLIP DK, FRELFE . 2 EE
FEARM U, Fio, HRAEGEHE, PATALI L0 A 7B 23
FM—BERIL, BT fREEHE U, R EIT TR O X 5 12ER L7z slight
(k<0.21), fair (x=0.21-0.40), moderate (k=0.41-0.60). substantial (x=0.61-

0.80) . almost perfect (k= 0.81-1.00),

h R
Initial diagnosis ¥

NEhE AR AT TE D 7 1 7 ¢ — /b BT R, time-SLIP MRA DO ZITRE DR &
Table 1 (27”89, 2T time-SLIP MRA (XN #E7: < SEfTRIRECTH - 72, 11
B35 D 5 B 10 il 34 JWE (97.1%) THREFHMMIEZHEHY (R=27>3) Th
ST, 1B 1 IREIZA 27 =2 LW R G DIV Te, FRFHn A =2
T ORI 4 (MACHEEF 3-4) Tholo, HEFHA 2 7>3 Th o7z 10 fi
34RED S B, 36 GEFI 2, 9 BLO11) 23 JHE D time-SLIP Hi{§ T FA, AS
B LDV RFEIRE OIS S vz, —J5. 7 61 GERI 1, 3, 4, 5. 6,
7. 8 BLUN10) 11 JHETIL, FA & AS OB BRI -OEFEAICHH S vz, 18
FH GEBI4) O %X 2 (27859, Time-SLIP [Ef% T FA, AS XDV 23[A
2> DA IS ARSI SN TR Y, 2L DOFTRIZDSA il & R<AE L
T 7=, Time-SLIP MRA TR H AIBE72 FA 38 L OV AS O/ MEIZZENZH 0.9 mm
BELO18mm Tholz, £/, MR =723 278 L7z 34 IHEDEHIT,
WA (TR AL & & A 7508 IEREIC I LT, BT, AL L O
Z A THFRORHmAE ] — BRI N L, «=0.85, 1.00, 1.00& VT4 H almost

12



perfect T o7,

Follow-up &

Time-SLIP MRA D ZEA: 1% FHBH @2 ITaEd L OB IR HEER O 5 R % Table 2
(ZRT, FEAR% 28 A D B SIHAE (17.9%) T time-SLIP [Ef TD AS OFEAT
M ERD, BFEEH Y EFHME L7z, 2B OREITT T T DSA TOHE
DHER SN, WTHNORE S, EfFO a4 V&2 L CHEZ R~ T HBEETH
STz, FED D 23R (82.1%) 1L time-SLIP MRA TRAfF72 L &l S v, &R
FLUEME (% T L PH%E L W & Tz, Time-SLIP MRA O ZE4e 14 BB @M IZ 31T 5
BCEE . RRELE . BWIEMEIXOTD 100% THh o7, X 3 ITREF OISR Z R
F, Time-SLIP {5 THEIRLIFEIT AS DI 2580, BFEEH O LFHm L
72o DSA TRIJAZIZHBEZFRD T,

5
B #ARAT T OHIEAZ WIS 1T 5 time-SLIP MRA DO F A%

I ENEIRAT IR ORI IX, B ER RO B B0 7 lifee ik 2 FERA - 2 S
Toh v, MEREFMIN A MATENREREAL 21T 5 LENH D, £ D72 DSA 73
ROEEEORWVEBZEIEE STV D A, (RIEN) CHRZ £ 5 80 b BE
N—F URRETIEHNONR L 2o TV, £, FRENRAETH D EY
MDCT <> TR-CEMRA 2MiTRTZEE L L THWLALTWD A, #Ei MDCT Tl
ZWAR RS I O WIR B OB N A . TR-CEMRA TIX 22 M 45 iR GE DK & 28
limitation & 72> TWD, £z, MRA L bITEEHBIENORIEY 27 &2 E)E
THMIEND D, AHFFETIE, time- SLIP MRA 23 HHEh IR B4 0O 73 B fif HH 23 7]
BB CTHDHI LZ/RL, S HIT time-SLIP g (FiBhIREAEE) 1T\ T, DSA

13



Bifg & HHEL L 72 FA. AS B LU DV Ot 24 LIS 5 F 2 Rm Lz, ZORR

IZ. time-SLIP MRA 23FERBEH )D& s A A B T2 DSA & Rk DI TENRERT

Sl

Mz TWEDZ L 2R LTV 5, £7-, time-SLIPMRA (322 M /3 fRRE %
L FA ££73 0.9mm, AS £7° 1.8mm O/ NFENFH IR 77 JE O H 28 FTRE T db o 72

ZIE THTENFRAR AT OS] FROTRRE S X, FA 2228 3mm UL EORE L S
TEMN2. UTHE, FA £ 2mm UL ECHIITIERE BB T LERH D &
BERTWD Y, AEOK R, time-SLIPMRA 73 Z 115 ORI SR 4 & #
LG+ BN fie2 A L CVDEZ AR LTND, & BICHighEIRE
DR ZAT 5 LTI IFATIZ IEME 72298 257 o [R] E ot ML B AR o ML A8 T RE Fs &
WREZ A T2 RET DENREETH H A, time-SLIPMRA TlE, T b % EfE
ZhOEWIHEE [ — SR 2R CRETHHER AR TH o2, ZhbDORER
Z T, time-SLIP MRA |3l ##R AT T O WIHIR2 i BR IR H 36 L ORI
FERARENOAMTH D EEA D, —J7. 16 1JHZ T FA X AS OffiHH BRI
BONZLOOBMIRER 1S5 2 LN TP, OB L LT, I
AN AHA TH -T2 EREEL WD EEZEXLND, 5O time-SLIP
MRA TiE, FEEEAZOFH L7eh 7 b7 7 v a ETHREL TWSD 20, A8
HIFFR I E L OIIK & 720 155, 2O Z EIFATIEOREATIED D08, 4%,
TS =g —x a—& T EE E R R A A O 5 FClE T RE T H
LHEEBEZOLND,

i & N % ERR BT 5 time-SLIP MRA OF Atk

I NZERIIEL, FiBIER7e & 0Tl & ik VKRB TIEd 208, KIS
K 50% DREF| CEETOFRBEAE X -T2 &ML TERY | FEeZ I M)
HRETE O BRI Z B LM 2 MEN H 5, ERRBEHEL L U2, K
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Table 1. BV EIRAT TE D 7 10 7 ¢ — 1% K O Initial diagnosis BEIZI51T % time-SLIP MRA D2 rfEZ A 5 M2

Patient  Lesion  Age Sex PAVM demographics* Time-SLIP MRA DSA
No. No. Location FA AS Status Image quality Location Classification Diagnosis Location Classification
(mm) (mm) RD 1 RD 2 RD1  RD2 RD 1 RD 2

1 1 53 m r S6 2.5 7.9 untreated 4 4 r S6 r S6 simple simple positive r S6 simple

2 2 70 f rS7 4.9 10.0 untreated 3 3 rS7 rS7 simple simple positive rS7 simple

3 3 46 f 1S8 5.4 8.9 untreated 4 4 1S8 1S8 simple simple positive 1S8 simple

4 4 47 f rS8 1.9 4.7 untreated 3 4 rS8 rS8 simple simple positive r S8 simple

5 5 65 f rSl1 2.5 11.0 untreated 2 2 ND ND ND ND positive rS1 simple

6 6 46 m 1S4 NA NA treated NA NA 1S4 1S4 NA NA NA 1S4 NA
7 rS8 2.5 9.5 untreated 3 3 rS8 rS8 simple simple positive r S8 simple

7 8 62 f rS4 35 11.9 untreated 3 3 rS4 rS4 simple simple positive r S4 simple

8 9 81 f rS9 5.0 27.0 untreated 4 4 rS9 rS9 simple simple positive rS9 simple
10 1S8 5.1 8.3 untreated 4 3 1S8 1S8 simple simple positive 1S8 simple
11 1S9 2.9 6.5 untreated 4 4 1S9 1S9 simple simple positive 1S9 simple

9 12 22 f rSS 1.6 5.4 untreated 4 4 rS5 rS5 simple simple positive rSS simple
13 rSS 1.6 5.8 untreated 4 4 rS5 rS5 simple simple positive rSS simple
14 rS7 NA NA treated NA NA rS7 rS7 NA NA NA rS7 NA
15 rS8 2.0 45 untreated 4 4 rS8 rS8 simple simple positive r S8 simple
16 rS8 1.5 6.1 untreated 4 4 rS8 rS8 simple simple positive r S8 simple
17 rS8 1.2 24 untreated 4 4 rS8 rS8 simple simple positive r S8 simple
18 r S8 1.2 2.2 untreated 4 4 r S8 r S8 simple simple positive rS8 simple
19 r S8 1.3 1.8 untreated 4 4 r S8 r S8 simple simple positive rS8 simple
20 rS9 2.1 43 untreated 4 4 rS9 rS9 simple simple positive rS9 simple
21 1S4 2.4 59 untreated 4 4 1S4 1S4 simple simple positive 1S4 simple
22 1S5 2.0 11.0 untreated 4 4 1S5 1S5 complex complex positive 1S5 complex
23 1S5 4.0 8.9 untreated 4 4 1S5 1S5 simple simple positive 1S5 simple
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Table 1. fr=

Patient  Lesion  Age Sex PAVM demographics* Time-SLIP MRA DSA
No. No. Location FA AS Status Image quality Location Classification Diagnosis Location Classification
(mm) (mm) RD 1 RD 2 RD1  RD2 RD 1 RD 2
24 157 NA NA treated NA NA 1S7 1S7 NA NA NA 1S7 NA
25 1S8 2.8 7.8 untreated 4 4 1S8 1S8 complex complex positive 1S8 complex
26 1S8 2.0 6.7 untreated 4 4 1S8 1S8 complex complex positive 1S8 complex
27 1S8 1.2 5.2 untreated 4 4 1S8 1S8 simple simple positive 1S8 simple
28 1S9 1.5 42 untreated 4 4 1S9 1S9 simple simple positive 1S9 simple
29 1S10 0.9 3.5 untreated 4 4 1S10 1S10 simple simple positive 1S10 simple
30 1S10 1.2 43 untreated 4 4 1S10 1S10 simple simple positive 1S10 simple
10 31 65 f rSS 4.9 11.2 untreated 4 4 rS5 rS5 simple simple positive rSS simple
32 rS7 4.5 7.7 untreated 3 3 rS7 rS7 simple simple positive rS7 simple
33 1S3 3.0 5.8 untreated 3 3 1S3 1S3 simple simple positive 1S3 simple
11 34 44 f rSS 2.5 52 untreated 3 3 rS5 rS5 simple simple positive rSS simple

35 rS8 3.1 4.1 untreated 3 3 rS8 rS8 simple simple positive r S8 simple
36 rS9 3.8 15.1 untreated 4 4 rS9 rS9 simple simple positive rS9 simple
37 rS9 7.5 11.2 untreated 4 4 rS9 rS9 simple simple positive rS9 simple
38 1S10 5.6 8.5 untreated 4 4 1S10 1S10 simple simple positive 1S10 simple

Average 29 7.5 Weighted «k value 0.85 1.00 1.00

Median 53 2.5 6.5

Range 22— 0.9-5.6 1.8—

81 27.0

m = male; f = female; r = right; 1 = left; FA = diameter of feeding artery; AS = diameter of aneurysmal sac; * Evaluated on CT; RD = reader; ND = not determined; NA = not applicable
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Table 2. Follow up #£Z351F 5 time-SLIP MRA D72 BrAE FFA A% S O AEEL

Patient  Lesion Location = Method of Reference standard Time-SLIP MRA Reference standard
No. No. embolization. imaging Reperfusion Reperfusion Type
RD 1 RD2
1 1 pe r S6 MC/FA DSA positive positive positive recanalization
2 2 pe rS7 MC/FA DSA positive positive positive recanalization
3 3 pe 1S8 MC/FA TR-CEMRA, CECT negative negative negative NA
4 4 pe r S8 MC/FA TR-CEMRA, CECT negative negative negative NA
6 6 1S4 MC/FA DSA positive positive positive recanalization
7 pe r S8 MC/FA DSA negative negative negative NA
8 9 pe rS9 MC/FA DSA negative negative negative NA
10 pe 1S8 MC/FA TR-CEMRA, CECT negative negative negative NA
11 pe 1S9 MC/FA TR-CEMRA, CECT negative negative negative NA
9 12 pe rSS MC/FA DSA negative negative negative NA
13 pe rSS MC/FA DSA negative negative negative NA
14+ rS7 MC/FA DSA positive positive positive recanalization
15 pe rS8 MC/FA DSA negative negative negative NA
16 pe rS8 MC/FA DSA negative negative negative NA
17 pe rS8 MC/FA DSA negative negative negative NA
18 pe rS8 MC/FA DSA negative negative negative NA
19 pe rS8 MC/FA DSA negative negative negative NA
20 pe rS9 MC/FA DSA negative negative negative NA
22 pe 1S5 MC/FA DSA negative negative negative NA
24 ¥ 1S4 MC/FA DSA positive positive positive recanalization
25 pe 1S8 MC/FA DSA negative negative negative NA
26 pe 1S8 MC/FA DSA negative negative negative NA
27 pe 1S8 MC/FA DSA negative negative negative NA
28 pe 1S9 MC/FA DSA negative negative negative NA
11 34 pe rS5 MC/FA DSA negative negative negative NA
35 pe rS8 MC/FA DSA negative negative negative NA
36 pe rS9 MC/FA DSA negative negative negative NA
37 pe rS9 MC/FA DSA negative negative negative NA

Weighted x 1.00

Sensitivity (%)
Specificity (%)

100

Diagnostic accuracy (%) 100

pe = post-embolization; T = treated lesion at initial Time-SLIP MRA, r =right; 1 = left; MC = metallic coil; FA = embolization of feeding artery; RD

= reader; NA = not applicable
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