T PFEREIR & B U 7= B0 3 5 3D fast advanced
spin-echo (FASE) #:% F\ 7z MR cisternography

BoOMZL WAFX, BFEZL, WBLELFEEY

w0l B HEhERKE RIUE =S RNE—RES,

EEREZE=Y NEE-EY R OERTS WTHEES
BEER AS

REE i R R A ey € oY SN S RVPNE S S ey e =
SR AHF ARG RARA  CRPTEPTRBEBARE TREA T+ AV

FL®IC

O, BKILBE SR Tl T: BAREOR W
JK % 3538 L 7= hydrography O &K IGH 8BS A
TN TWw5b. MR cisternography (MRC)
LED—DT, WRPBOEBESZRT LT
MEANEZETTAMECOEYEREREBLE L
TEBLTAFETH AV, R
BHTLEVOBREOEEE, SEOMET
138 A5 1 227 L 7= 3 dimensional (3D)
ER—BICHVWONED, TOREDIT LA
I3 EEBD~9 ¥ multiplanar reconstruction
(MPR)IOIDZ X B3I CTH D, O BE{GNLE
EOBFICE T 2 E IR F7 T
NE TORE TIEMFEE & E & OBSfRZ i
3 5DIZFIT 3D time-of-flight (TOF) MR an-
giography (MRA) OFE&AAVHNTET
B DWW~ MEROMEITIIENS S DOM
WSROI I L EE 2T, MG
SRR~ PEEMERI19~22) BRI
WKBRHNTWAS. SEIE« 38« DRFREER
2L, TORRBERFEO—> & L THE
{ZE\ echo train length (ETL) b N—77—

U T %fEA L7 3D fast spin-echo (FSE) ¥
T# % 3D fast advanced spin-echo (FASE)
1:8.9,12),23) % i\ /- MRC B {7 I N7 fEFNT
BWC, ZORMMHREOR AR &« DE{GILE
%O, EXERY, R/MERY, AR
8 RN a—2alLvXYVT) OR-FTHEEE
X U*3D TOF MRA ffHOfHmE#HR & LToO
75 FAt: % retrospective [C#E L7z,

MR EFHE

2 OHRER AR L, 4Bz < MRC 2
TENI=212 6] (220 ROBHEERER) %5
& L. BHTIE, i 141 61, Fhhid
17805 82K (CFH59.45%) T, AR
ROWRIE, BHERPFEERE 16 B, WEBEMER
26, =R 28 6, SERERRE 7
G, PR MRS 26 6], BAREE (D%
W, REEERE, HBD) 41fIThSE 2K
O REFERE R % 2 U7 5EFI 28 8 ). MRC ©
BB, HZHBVISART (1.5T) # AW
3D FASE ¥ Cf7 - 7=. #8413 TR=6000
~7000 ms, TE=250 ms, A5 A AE0.6~1

*—"J— K MR imaging, cisternography, postprocessing, neurovascular compression, workstation
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mm (MRA % R R OF F U 72 EFIiZ 4+~ T1
mm &), JEX Y v 7 X 256x%256 (zero-
fill interpolation IZ X DFER< MU v 7 X 512
x512), 35~60 partitions (mid-slice FHfEIIZ &
H 70~120 partitions), ETL=148, T a—[]
& 12.5 ms, single-shot, FOV=15x15cm, #
BERSH42B~T524BTH5. Boh
7B AT A ADREER & x5 & 75 % ik
DEENDATA A BIRLUCINE, SAER
8 (maximum intensity projection: MIP), #
/ME#E (minimum intensity projection: Min
IP) %, %7z neurovascular compression DfE
BT\ T, mAERY, S/MEREDOA
TR EDO=ZRTH R ERP A5 EE 2 bh
BHIEFNTH L, BRAS T &EOFERRES
R a— AV VEFY VT ABE AT L. 7%
B, MEABICIHFCEASTIT-> Tk
W REBABRERCRY 2 — AV V/F Y VT
LW Z 8 ALATOVIEW $ Xk U XTEN-
SION #F\\e-.
1) MRC T &k % & B O HAE

HNEREF 212 GIICEE L, BEBEENICE ®
N TN TN TORMMHRE 1,682 & (FLHEE 32
A, BYERFEE 56 A, TREMRE 122 K, =X M
#& 364 A&, SlMERPERE 372 K, BHEMEE 368 &,
BEREE 368 &) 1T > \W T MRC EE & TOR
HBEZBET Lo, HRME, HKEmE LU
AREICEA LT, BV omEe BN o8 L T
R TEDL WMD), NEHMNE L
7z.
2) FBEBIIEE O

MRC 2 {7 &7z 212 F 220 O REEEED
5h, REGZMH CTREOFERED LW
153 i 161 R I BEME %, T/ mBELED
ATREBRPATS EE 2 5N 5 101 6 105
ROMRNTFE IR AERE & &/ MERENE %
fIolz. ZNOEMIBEOMIENIC 1T 535
FREOHHEEITD\WT, T D4 BEO S

L CHRERME L7z, 155 : BREPIC s 5 Mk
B, FEAEBEINZ LD, 2 5 BER
BT 2 MEOLSUTAHBICHE IS S
D. 3 & HERIC BT BN L A
BICHHIN AL 0. 48 MIERICKIT 50
D, ERIChI-> THRICHES NS 0.
T, INOOHEIIEKER 16 £ OBEHR
BEME 1 4A2ERERERE/RETT -
7z.

E/oINEE, mKERY, RMEREDOA T
REDZR TR BRI T EELZONS
neurovascular compression ® 20 % # IZ 35 \»
TEEARGERB JURY a—AV VT U VT4
BATV, M & B3 % E & O=¥ot
Bs AL BRARDOFHImIC 30T 2B M &, EiREE
i _EDRIE I D W CRE L7z,

3) 3D TOF MRA $tfo% Hk

MRC B fefT I N7z 212 G, sFSmE &
& ORERPERICRIE & 70 % 62 6l (65 KD
M) 12 MRC &R U A5 7O MRA 7 [FREfE
frEensc. MRA OHFFEIX, MRC & FA—L X
WTAZ 7, FOV, RES MY v 7 A%ffi—
L T spoiled gradient echo #1Z &k % 3D TOF
MRA (TR=40ms, TE=6.8ms, 7 U v /ff
20, 254 ZAB1mm, WESFY v R
256 x 256, 35 partitions, FOV=15x15 cm,
magnetization transfer contrast (MTC) /%I
A0HH, BEBERM6S ) BB L, BEE
Mg & U CEIROBEE PEE DN AER 12 §IC
ZEIROFEH 2 BA & L T gadolinium (Gd)-
DTPA (0.1 mmol/kg) #54c 3D TOF MRA
FBHBM L7z, MRA OB H G H
EDAT T UG Lix RO e L
AT TO2BBEORKEHE ERY 2 — L4
VR VT E{T- 7. MRC & MRA O
FRRTEIClE, MRC &£ X MRA Ok
fERF G & OEAMT BT L 5 ERE R LF
B L7z, Z 50 MRA §FREFNIC BT,

1999 4£ 10 A 20 A2 20004E5 A 1 HEKET

BIRIEER% T150-8935 HEMBARKIARE 4-122 BARTFHEEREL VIR B 1z
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REREABIC B 5 MRA fFhnIC X % fiE—
MEBFEDOR EOFER, 1 HOHHRE
FIE D3RR 2 R 7R RE TR L 72

& ES

1) MRC IZ & 2 &R ORE HRE

£RetED MRC [REI TORHREL, M
% 100% (32/32), BHERFHFE 100% (56/56),
78 ¥ PR 25.4% (31/122), =XM% 100%
(364/364), #ME=rheE 82.8% (308/372), PAM
% 100% (368/368) , M o 4% 100% (368/
368) TH- 7.
2) FEGIRE O

WE, EAEEEY, RIMEREOSNEICE
A BEE N T X S O AE % Table IZ
Y. EAEEFEHENOMRE-MEHEE X
D LHMEEAEPEFAINS /2D, MAREORH
A OBERMBICEE LS MICS > TR, &
L APNEE Meckel {7 ¥ BEWEIE B (£ O ES
AHHTADICEN TV (Fig. 1a). &/IME
BT — T OREGNIC 36\ THEEHRE R 1B B R
7% ERRCHRED IR WEERIE BT L T A 5E
EMERLVHEHEIENTWAHL R ON
B, SR 5 Meckel JH, FHREMER
BRI S0 2 N EBA D KR VCEERIE
TORBEORHHITITHS ML HEAICH D
(Fig. 1b), R L LTI N D OMMEOHH
REAMER LD $45 - TCie. mER T, B
WRED IR % Rl § 2% Licfliiie xR L
(Fig. 1c,d).
FRERESES LR 2 —AVVE Y VT
BICB LT, OEAEREE TR RS R D
FIZB D, ZTOBRDAEIC B 5 Mk mEH
ORI A AT (Fig. 2d, Fig. 3f),
20 Bidh, 16 B TSt & B E & O
HIALEBItROMBICEROM LA RN +
DiERMAE LN s oAl T N LR
SRR OBMRIE AL, BIETHDOIT5H
BREPBONTEVEATH 2. —TF, R
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Table. Comparison of Addition, MIP and Min IP in
the Visualization of Cranial Nerves in Intracisternal
Portion

Score*
CNI  Postprocessing
1 2 3 4 Average
Add.(n=15) 0 0 4 11 3.7
I MIP{m=11) 4 7 0 O 1.6
MinIP(n=11) 0 0 3 8 3.7
Add.(n=2) 0 2 0 O 2.0
NV MIP(n=2) 2 0 0 O 1.0
MinTP(m=2) 1 0 1 0 2.0
Add.(n=25) 0 0 4 21 3.8
V  MIP(n=16) 1 10 4 1 2.3
Min IP(n=16) 0 1 12 3 3.1
Add.(n=7) 0 1 4 2 3.1
U MIP@=7) 4 3 0 O 1.4
MinIP(a=7) 0 1 3 3 3.3
Add.(n=24) 0 0 5 19 3.8
VI MIP(@n=19) 312 4 0 2.1
MinIP(n=19) 0 5 11 3 2.9
Add.(n=88) 0 0 5 83 3.9
W MIP(n=50) 2 31 16 1 2.3
Min IP(n=50) 0 12 15 23 3.2

Note.-CNI=cranial nerve of interest, Add.=addi-
tion, MIP=maximum intensity projection, Min
IP=minimum intensity projection.

* Scores are as follows: 1=the entire nerve barely
visualized, 2=less than half of the nerve clearly
visualized, 3=more than half of the nerve clearly
visualized, 4=the entire nerve clearly visualized.

U a— ALV Z I VT CREEDERER SO
CHD, &GP EBRNCFHETADICERT
(Fig. 2c), 20 firh, 12 G CTR% & 70 5 ik
BRSO =T e A E B R OIER I A B 25 R
bz, MEDRGNEN - 7861, KA
K5 TH 5 MEAIEE BB LT
Jetcdh, RY a— AV VAN VTR 55
W7 BEGRERPEETESNTH - 7. AL
3D TOF MRA BV THRY 2 —ALVVE Y
V7, MEBEO=RTHEHEBICERT
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B - 7= (Fig. 3e).
3) 3D TOF MRA D% Atk
BtF L7- 3D TOF MRA O FE &I\ T

BPRICIT BV ICE % £ T time-of-
flight ZHBIC X 5 @EFAEE S, MRC#
B CITREE T - 7o L BIR, B 5 \WIZENR
LEIROERBES Lin- 7 (Fig. 4). ™%
&I AR EFIC B\ T, MRA OB# %M
M+ 5 & T65AFALAR (63.1%) Ot
BRI 35\ TR MRS O B
RO, EoR R FEOMmEIC ROI
#%5E L7 MRA O « O F RO R KERZE
% MRC jn&# > MRA T AEERFB & DG
HEi (Fig.3d) &Mz 5T LT, flxOFEHE
A RESPRS & ix o7z, GdBEH#O 3D

TOF MRA %#finL7- 12 61Tk, #IRLEE
B LTHEIN, 12461486 (66.7%) I
BWTMRC & Gd &# %17\ MRA D&
TIIREETH - 7 L 8k & OEFNTEAT
H o7

z 23

OV 2 — X —ERIC X AREREOR T,
1980 4E X, 1T air CT cisternography % F \» T
fEx OREDREINTWARDD, ZORH
AT EIEE 2T, 7 EEORE BN —
TRIEKR LIt & BB 570 & ORIRE bR
L£XNTWAZD, 1990 4ERIZ A D, magnetic
resonance imaging (MRI) % F\ 7z cisternog-

Fig. 1. Comparison of MIP, Min IP, and addition in a 58-year-old man with right tinnitus and
suspected dilatation of right internal auditory canal on brain CT
a : Maximum intensity projection (MIP), b : Minimum intensity projection (Min IP), ¢ : Addi-

tion, d : Addition (inverted gray-scale)

MIP (a) clearly demonstrates fluid-filled structures such as the cerebrospinal fluid (CSF)-inter-
nal auditory canal (IAC). Min IP (b) is especially useful in depicting neurovascular structures
(NVS) in wide CSF space, but fails to clearly differentiate NVS with each other in right IAC. Ad-
dition (c, d) provides the most well-balanced images of facial nerve (FN), acoustic nerve (AN),
and vascular loop of anterior inferior cerebellar artery (AICA) with excellent quality.
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Fig. 2. Evaluation of neurovascu-
lar compression in a 79-year-old
man with left trigeminal neuralgia
a: MRC (source images), b : Addi-
tion of MRC (inverted gray-scale),
¢ : 3D volume rendering of MRC, d :
Virtual endoscopy (a—y) of MRC
In this patient with left trigemimal
neuralgia, serial source images (a)
and an addition image (b) of the
MRC demonstrate buckling of the
basilar artery (1) compressing the
left TN (/\). A 3D volume render-
ing image (c) and virtual endoscopy
(d) clearly depict three-dimensional
relationships between the vertebro-
basilar arteries and left TN. The
sensory and motor roots of the left
TN are also differentiated in the 3D
volume rendering image. rt : right,
It : left, VA : vertebral artery, TN :
trigeminal nerve, BA : basilar artery



3D FASE % F\ 7z MR cisternography

Fig. 3. Evaluation of persistent trigeminal artery in a 23-year-old wom-
an with right trigeminal neuralgia R

a2 : Addition of MRC (inverted gray-scale), b:3D TOF MRA (target
MIP of trigeminal n. level), ¢ : 3D TOF MRA (full MIP of whole slab),
d : Summation image of MRC (a) and MRA (b), e : 3D volume render-
ing of MRA (whole slab), f : Virtual endoscopy of MRC

Both MRC (a) and MRA (b, c) clearly depict right persistent trigeminal
artery (PTA) (1) adjacent to the right trigeminal nerve (TN) (A). A
summation image of MRC and MRA (d) clearly delineates the relation-
ships between the PTA and TN. 3D volume rendering of MRA (e) pro-
vides excellent three-dimensional orientation of the PTA. Virtual en-
doscopy of MRC (f) also depicts the detailed relationships between the
PTA and TN, suggesting its potential value.
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Fig. 4. Improved differentiation of arteries and veins with combined MR angiography (MRA)
in a 57-year-old woman with right hemifacial spasm

a: MRC (addition), b : 3D TOF MRA (target MIP of IAC level), ¢ : 3D TOF MRA (full MIP
of whole slab), d : Summation image of MRC (a) and MRA (b)

By adding information obtained by 3D TOF MRA (b—d), the ability to differentiate arteries and
veins is significantly improved. 1 :artery, /\ : vein.

raphy (MR cisternography: MRC) ##&xn
582120, ZOFEBREME L EN-HHIEES
EHINTV5.

MRC Dk, 3D constructive inter-
ference in steady state (CISS) 1,210z ft3k
I % gradient echo HEIZ L %5 4D &, suscep-
tibility I X 5 &% L D ZFi2 < WFSE #1iC
EH8DERBHY, HEIT2DEIONG 3D
BN L IR L CE7-. 3D ETHE
THIET, LDHBEBNRASA ZARELN, i
2D TRONAMEBHKR O NIC L 57 —F
T7 7 FORRESBEBT LI ERTELHRD,
—75C 3D ECREEREOR X ARE L7z -
TL%. COHFR, FFEICRVWETL 2—
T77—=UIERBHTSTEICLD FSE Dy
VWY ay FCOBRBHBEREIC R - TETE
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089012.29) Z DRSS RREDR S HHEH S h
TETW5. SEOEH THW/#HEE S 3D
ETT—RREZT>2 XD, 1mmkn
LENUTOERB RS A A CTHRIEFETH Y,
FVV TV ay MREBTH DD, BER
Hld % DEFITIE 3 HohE &EERNTRER
MZRBEIC L CWA. Y7y gy FBEED
KEE LT, FFEICEVWETL IC L AT
a— RHROD blurring @RFFONEERL) AR
mEN B R, T BMEEAIEE ICE VG
BERRELTWSRY, 4B 15T EET
O ETL=148 & T o —[E[F 12.5 ms O A&
bR TIEHEROHE L FAFED2, EEHEIZRE
L& T1E ¥ O blurring [TEZE X Nirh - 7-.

ERREED MRC I Xk AHHEEICBE LCid,
SEOBFICI W T—RICH < TR RS &
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N LB EHRE BRI RFAERPBON TS
D, FEROHFED ERAFLEW L ENL EORKR
PELNT-.

18 = DR 2 O R B REE O FEMEmI 1
FEGIINERREFETHD, —HTEN
5 OEARR e AL BB R ORI I E R E
HATH 5. MRC OEEMAIEICOWTIE, M
BEPEREO IR % b 3k d&E LI
EABON, REOEGMEIC BT 5 HE—FR
EEZONS. MERORRELT, MASHh
5 REROBED 10 ML &% T 7128545,
partial volume F)R D 7z DA « D IRHIRELE Dy
BAREERIC A EBBETOENHR, 45
fT5720.6~1mm DA A ARTIE, KEH
DR G &7 5 T —RIZS5, 6 LA DRE
BCHREATREETH D, 2O LS bR
BERAELWA—REBbNS. —7, E
BTREMINETHSL WS REE, A5 V4
BERIIER TERV. RE® L MEROFEHRD
AT B BERROMBEATRT 57056
i3, V=27 A5F—¥ a VI LAZRITGEBS K
IMEBIC LA AT VABEREBINT ST LR
BWElLweEzoh5. MERUMCEELT
13, B/IMERE CIRIAWEEIRIEIC 3o\ Tl
BRMENFET AHEHEOMBIC, /& XE
BE CIINEE e Meckel J7: K #iIEE 4D
WE R T 5O InER & L TOBRES
HHERDONS.

B 2 OME-MAEREDWIBOA TR T2
DOTHNIE, MRCIZ X AFHAED A TH5 & A
b AP, neurovascular compression < [fi &
ORKEN, BIIREL & MEERE & e &
OFSRAMIE & 72 HIEFITIE, -+ OBEIH
B T2 DI BIIR7E D EEIRTE D ) % BRI X B 5
HUENRSHY, 3D TOF MRA OHARER &
E2ON5. fEE, BEE L E & OHEERIGR
OFHITIE, 3D TOF MRA OJFE % 7
WMEDHE L BINTWEW~2) Th bEOH
EHTI GABFF A L 0w~D2) b 2
D TN & OWI01~2D p RERD BN A,

WENAMBEORHHENE <, HICGdEE
HeEptA L -SAR#EROMBERR LT
BN 7oL b O MRA RE# Tl
PR & TR L D3V S A B NE W
O PREDOREH S MRC 1L 5 & kv 2
¥, IhHOMEFNI =N AR B
BE1D19)~22) EEIEAEIO b HOESAR A IR I R
bNTWwW5b. SEDOHE «DFHETIHE, MRC
KRB REOS VR HEELR > 72RET
MRA OffHIC X MEOHEEZ R LSR5
T EBNTE, BpE & ME & OMAERGREY LD
HARICHET 2DOICEREEXZONS. Fi-
MRA FRE& % F\ -2 b OBEL~2 T,
IR AR DR ER D 7231 MTC 7OV 213 8f
AIhTwizwh, $EO%KE T3 3D TOF
MRA Iz MTC 7V A%BEA L, & 0 MIVEIR
BOMHELTRRIC L TWA. FlInbomE
FRAE & B & OBRMRSHIE & i AREFI T E
EIME DM MEFHOERDVEETH Y,
BEEIME P OICROIBE LB~ DFAOD
B AKER R OB S ERIRAIMES B 5 .
FRRRECRY 2 — AV VE Y VT REIC
B L Tid, WERZSIBAN S b7 <1928
SHROBRPBHELZBERTIEIH 50D,
WEE, R 2 =LV VU VTV TFRLRE
D =W ITHI AL B BA R ORI AT InEHR OB
AR FEAPRLN. FENESTIHRA
BEEOFICH S &\ D B TR FHEICE
ATHY, FMPAREFEOYI 2 V—V s
vV ELTOSEROBRICHADTRENE 2 bh
5. E2RY a— AV VE Y VT HEEIR
BT 50CEN, REGCMERIC &K 53HE T
SR ERALE S+5 BT ANt &
LTOBRERD S EBons. /72 LEDOS
A, mMEPLKE, Bl HLE & B
BELIIRLY, MR ABEPIFEIEM
THREE R L TWABTzd, FRHCRY a—AL Y
FV VI BT EROZBNREGFRR
FERSHOFEDO—DLEZOLNS.
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f& 3

&~ OREIER 3k 2 5 BEICH L, 3D
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N5, FRICHRE L INE & ORIRAEE L2 55
13 3D TOF MRA % ff i L8 ~ O i 1 %
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RITHY e AL ERA GRS TR & 70 5 7 — ATl AR
PRGN Y 2 — AV VH Y V7 RAA A fE
BeHHLEZOND.
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BRI — 7 AF—Y 5 VOBEBEIC
B NTEW//Z AT ¢« WV ARTE, &
BRIRICES L L.

ABOBEE O—IITE 83 EILK g EL
(UAd) TBWTHEEL, HAMSILBES
anbal (EEREE) OBRAF 7.

X ik

1) Casselman JW, Kuhweide R, Deimling M,
Ampe W, Dehaene I, Meeus L : Constructive in-
terference in steady state-3DFT MR imaging of
the inner ear and cerebellopontine angle. AJNR
1993 ; 14 : 47-57

2) Hermans R, Goten AV, Foer BD, Baert AL :
MRI screening for acoustic neuroma without
gadolinium : value of 3DFT-CISS sequence. Neu-

186

roradiology 1997 ; 39 : 593-598
3) Bassi P, Piazza P, Cusmano F, Menozzi R, Gan-
dolfi A, Zini C: MR cisternography of the cere-
bello-pontine angle and internal auditory canal in
diagnosis of intracanalicular acoustic neuroma.
Neuroradiology 1990 ; 31 : 486-491
Gammal TE, Brooks BS : MR cisternography :
initial experience in 41 cases. AJNR 1994 ; 15 :
1647-1656
5) Allen RW, Hamsberger HR, Shelton C, King B,
Bell DA, Miller R, Parkin JL, Apfelbaum RI, Par-
ker D : Low-cost high-resolution fast spin-echo

4

~

MR of acoustic schwannoma : an alternative to
enhanced conventional spin-echo MR?. AJNR
1996 ; 17 : 1205-1210
6) Mamata Y, Muro I, Matsumae M, Komiya T,
Toyama H, Tsugane R, Sato O : Magnetic res-
onance cisternography for visualization of intra-
cisternal fine structures. J Neurosurg 1998 ;
88 : 670678
7) REYCA, WWEFRE, FEIAY, EFI, M
BFRKE - MRI (3D-FT-TSE) IC & 2w EE
FUZXWEEROBEMLMEORH. BLEEH A
5 4 A1)V 1998 ; 30 : 741-743
Naganawa S, Itoh T, Fukatsu H, Ishigaki T,
Nakashima T, Kassai Y, Miyazaki M, Takai H :
Three-dimensional fast spin-echo MR of the in-
ner ear : ultra-long echo train length and half-
Fourier technique. AJNR 1998 ; 19 : 739-741
Naganawa S, Ito T, Iwayama E, Fukatsu H,
Ishigaki T : High-resolution MR cisternography
of the cerebellopontine angle, obtained with a

8

=

9

=

three-dimensional fast asymmetric spin-echo se-
quence in a 0.35-T open MR imaging unit. AJNR
1999 ; 20 : 1143-1147

10) Stuckey SL, Harris AJ, Mannolini SM : Detec-
tion of acoustic schwannoma : use of construc-
tive interference in the steady state three-dimen-
sional MR. AJNR 1996 ; 17 : 1219-1225

11) Schefer SS, Kollias S, Wichmann W, Valavanis
A : To-weighted three-dimensional fast spin-
echo MR in inflammatory peripheral facial nerve
palsy. AJNR 1998 ; 19 : 491495

12) Hkfk, B 2, BEEZ, fb: MRcs
ternography (T & % neurovascular cross compres-
sion O FEAM—3D-#8 &l T2 A E £ (FASE)



13

14

15

16

17

18

g

N

=

Nuivg

~

faig

19)

20

g

3D FASE % f\/= MR cisternography

HRLICEA« DBEBRLBOXE Y& T—. H
RgEEEE 1997 ; 17 (Suppl) : 265

Shigematsu Y, Korogi Y, Hirai T, Okuda T,
Tkushima I, Sugahara T, Liang L, Ge Y, Taka-
hashi M : Virtual MRI endoscopy of the in-
tracranial cerebrospinal fluid spaces. Neuroradi-
ology 1998 ; 40 : 644-650

Furuya Y, Ryu H, Uemura K, Sugiyama K, Iso-
da H, Hasegawa S, Takahashi M, Kaneko M :
MRI of intracranial neurovascular compression.
JCAT 1992 ; 16 : 503-505

Meaney JFM, Miles JB, Nixon TE, Whitehouse
GH, Ballantyne ES, Eldridge PR : Vascular con-
tact with the fifth cranial nerve at the pons in
patients with trigeminal neuralgia : detection
with 3D FISP imaging. AJR 1994 ; 163 : 1447
1452

Korogi Y, Nagahiro S, Du C, Sakamoto Y, Taka-
da A, Ushio Y, Ikushima I, Takahashi M : Evalu-
ation of vascular compression in trigeminal neu-
ralgia by 3D time-of-flight MRA. JCAT 1995 ;
19: 879-884

Meaney JFM, Eldridge PR, Dunn LT, Nixon
TE, Whitehouse GH, Miles JB : Demonstration
of neurovascular compression in trigeminal neu-
ralgia with magnetic resonance imaging. J Neu-
rosurg 1995 ; 83 : 799-805

Majoie CBLM, Hulsmans FH, Verbeeten B,
Castelijns JA, Beek EJR, Valk J, Bosch DA :
Trigeminal neuralgia : comparison of two MR
imaging techniques in the demonstration of neu-
rovascular contact. Radiology 1997 ; 204 : 455~
460

Felber S, Birbamer G, Aichner F, Poewe W,
Kampfl A : Magnetic resonance imaging and an-
giography in hemifacial spasm. Neuroradiology
1992 ;34 : 413-416

Bernardi B, Zimmerman RA, Savino PJ, Adler
C: Magnetic resonance tomographic angiog-
raphy in the investigation of hemifacial spasm.

21)

22)

23)

24)

25)

26)

27)

28)

Neuroradiology 1993 ; 35 : 606-611

FEBER, WAL, EEFR, KEFEX,
RBEFM : ZXWER S LR ABEEESEIC
5 EFEIME O R E—SPGR-MRI % X Uf 3D-
TOF-MRA I & A 85— ERRM#E 1996 ; 36 :
544-550

KEKE, MErEw TEEA, LUDH—, &
BEMRER, ELZIE : FAEEESE O -
T # #& & 3D-spoiled GRASS (3D-SPGR) #
MRI & FipF ROXTH. BEBSEE 1997 ;57 :
847-852

Naganawa S, Ito T, Fukatsu H, Ishigaki T,
Nakashima T, Ichinose N, Kassai Y, Miyazaki
M : MR imaging of the inner ear : comparison of
a three-dimensional fast spin-echo sequence with
use of a dedicated quadrature-surface coil with a
gadolinium-enhanced spoiled gradient-recalled
sequence. Radiology 1998 ; 208 : 679-685

Bird CR, Hasso AN, Drayer BP, Hinshaw DB,
Thompson JR : The cerebellopontine angle and
internal auditory canal : neurovascular anatomy
on gas CT cisternograms. Radiology 1985 ; 154 :
667670

Johnson DW, Voorhees RL, Wong ML : Virtues
and vagaries of high-resolution CT air cistern-
ography in the diagnosis of acoustic neuromas.
Otolaryngol Head Neck Surg 1985 ;93 : 156—
160

Esfahani F, Dolan KD : Air CT cisternography
in the diagnosis of vascular loop causing vestibu-
lar nerve dysfunction. AJNR 1989 ; 10 : 1045—
1049

BI HERER, HHAET, HgEfE#E, M7 L
RUAIERE, MHET : S BEREES OB G2
Wr—air CTC & Gd-DTPA #85% MRI & O 8
#Hat—. CT Bhse 1989 ;11:27-34

BFEEZ, B Mz, WAFXL, fll : Persis-
tent carotid-basilar . anastomosis IZ 333 5 MR
cisternography 7% F#—workstation DL %
& C—. AREESE 1999 ; 19 (Suppl) : 196

187



HRESE #6203 45 (2000)

MR Cisternography with Three-dimensional Fast Advanced Spin-echo (FASE)

Kazuyuki OuGr!, Hidefumi YaAMaMo0TO!, Hiroyuki YOKOTEL,
Taizou Hicamr!, Takashi FURUKAWA!, Saori TANAKA?,
Hiromi AKIYAMA3, Shouichirou KIMURA3, Kenji UEHARAY,
Kouichirou MURATAY, Minako HIGASHI®, Yuichi YAMASHITAS,
Katsuhito GOTOH®

Department of Radiology, Japanese Red-Cross Medical Center
4-1-22 Hiroo, Shibuya-ku, Tokyo 150-8935
2Department of Radiology, Osaka City University School of Medicine
3Department of Radiology, Kasukabe-Shuwa Hospital
4Department of Radiology, Kitazato-Institute Hospital
5Toshiba Medical Corp.

To evaluate the usefulness of MR cisternography (MRC) combined with various postprocessing
techniques and three-dimensional (3D) time-of-flight (TOF) MR angiography, MR cisternograms
in 212 patients with various cranial nerve symptoms were retrospectively evaluated. MR examina-
tions were performed with a 1.5T MR imager using a 3D fast advanced spin-echo (FASE) sequence.
Maximum intensity projection (MIP) had the advantage of demonstrating fluid-filled structures
such as cerebrospinal fluid (CSF)-internal auditory canal (IAC) and Meckel’s cave. Minimum inten-
sity projection (Min IP) was especially useful in delineating neurovascular structures (NVS) in
wide CSF space. Addition provided the most well-balanced images of NVS, and was superior to Min
IP in the depiction of NVS in narrow CSF space. Virtual endoscopy and volume rendering had the
potential to provide additional information in the evaluation of the three-dimensional relationships of
NVS. Combination of 3D TOF MRA with MRC was helpful in differentiating arteries,veins, and
nerves. With the judicious use of various postprocessing techniques and combined MRA, the value
of MRC in the evaluation of patients with various cranial nerve symptoms can be further strength-
ened.
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