HFEWEHIIBIT S DBI
(direct bolus imaging) %EDA HH:

A=t}

EYEE MR EICB T A7) —=>JHEE LT DBl OESE —

rEEgERE, BN X° BEEX, BEHE M,
MmARE? BaERS HE W EHIERS
RIS
B AU} ST SO AR
"R MR il
BB BT A 74 5 0

"By MBI ER AT
WERE & UFE
# =

MRI % FWicdEBIMA M EHEA, fix %
FINIRE SN T Y9, DB IRIXEAK S 058
&L 7> time of flight #E2FHE L7z DT, BRI
DES VY T 4 & QHIPERIERAIZ D W TR
EHanhne, ZOERBREIINDDH S,

—F, EFVEFELZORRICL VIS
NBERIERTH 528, IHMEEERESE b EE
ZERTHY, A7V —=r S BEERE
X UHEBBIIR % — B IR ATRE 75 T 0 ER IR |
BRHTHAS LEbhs,

AFZEOHIE, ®EVEFZLEBREIIHL
T DBLkIZ T, HMSEEIRS L CHE RO MR
REICOWTAZ ) —=V T RE AL ETH
5,

SR, BAWE MREITC 1989 FE 8 A» s
1990 ‘£ 5 B & Tiz, ®FWEEFIC MRI 2HfT
LTHEBID S5 B, BEREs, NMEALETs & O
temporal bone IZBH 5 7 BE 2RO o 1o 5B
1436 B, ZZME47TBIOR83BITH S, FHHE
#1, REBEE MRI-SMT50 A (RS
E05T) Th3.

7%, MRIOV—F BT, E53
HE v~V T 7 )W BHAS T & B E L, DBI
= v A% B THIR R ORFEGR 2157
B cine display 12 TfT->72. DBI®Y—7
YA 1 WCRTHEY T, T A-F—1F, TR
60 ms, TE ; 50ms, NEX ; 1, acquisition
matrix ; 128 X256, slice thickness ; 5 mm,
ECG gateTh %, WERREITERFI O LI &
DERLZD, W2HUHNTH 5.

DBI &% OHIEEHER, WHEOELEZD LS
e —2iE (MERERT) OEAEDEZD

F—7—F

flow measurement, vertebro-basilar insufficiency, MRI
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1 |
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i I
[ |
6p—F=3 !
| I“j [
I !
|
|
Echo ,' ,\/]A |
Signal : ' 3’ I
:<~TE——>| :
|
e TR >

1. DBI¥—%o >R

DEREE L.
HEEZM X, DBl TERE 2B -efIic mE
EEREITL TR 7.

1% S

1) DBI 17 83 o 79 61 (95%) & FFAffi 7]
REREGF O N, FHETEETH -7 4 B113,
WIS REEIR L HEFEIIRD ©— 7 2SHIIC
ERHIEZEBbDTHoT.

2) R T REAE B 79 B 15 61 (18.9%) 12
DBI D& 2580 72,

1, BiRo—7 kBRI, BRI THCERSNS,

3) BE 2R 15 flefhc MEER 2 T
L, @BIicEEIFHERTE. DBIFR 1%
BEAMROLKZR 1ITRT,

#1. DB IR L IMEEEHT RO LK

DBIFR m&E&E# R
Flow peak D N#x : HEEEINR 2 6l subclavian steal syndrome
RYO: EsEER 161 RSB IREAZEAE
Heg Bk 460 e B BIREAZEAE
&F e ssiR 160 | BESIRBIZEE
FHEMEEER 1460 | feEsiiREiZEE

Flow band width O%%/MLE = 6 1
B & U flow peak DIETF

hypoplasia of vertebral artery

1990 %7 A 2 HEZ®E 1990 411 B 21 HiGET

BURIEERSE T 32102 KR TEEMEAEITATIL A 880 BIRERIAFBRETRE (RKRE
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»EWEZ BT 5 DBl EOF M

iE !

TEHB
BERS 5 4 70 DBl #¥ 2 125R3, DBl
X, WL ZOFAERRICHETRETHD,
BiRO Y — 273 LRI, BkOY—271FTFHI

HiHahs, Z2LC—70F&®2dET 5L
d/TE »3¥i# %z, v—2@EsmEREERLTH
5.

ER 1) #EBIIRDO Y — 2 O Kz ; subcla-
vian steal syndrome

DBI (KM 3a) T, AMEFEINROE— 270585 H

%3, a DBIFTR T, EMBEIRO Y — 27 B8 AAEZEG TV,

b MRA TINE I & 72 EAZE1358% 3 subclavian steal syndrome 235 5.

a b

4. a KEREZTE, EEETHROREZRYD, EHBEIRGEL ShTwiv, bZ O late phase
T, MHE»SEMEEFRAFEH INTHE Y, subclavian steal syndrome 2 HEE T E 5,
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2w L7223, MR angiography (BIF MRA 2:
B3 (K3b) CTHEEFHIRICEERNEE 2R
Wihrote, MEER (M4) Tk, E#EHET
R OBIEE ISz 2588, late phase TiiF
ﬁ&uﬁh%fﬁ’%‘?ﬂﬂﬁ‘ibi%wé iz, BEINER
Bt DBl (K 5a) TMEBEIROIETE
or—rifHah, MEEE (K5b) THE
HeEBEIIRIEI TR S iz, BRIRATRIX
FEIMEOEEZZRD 7,

FER 2) HEBEIIRY — 27 OEEKR ; #EE)
IREAZERE
DBI (K6a) Ti3, EHEEROY—D%ES
RaERD, MEEE (K6b) THH#EEEIK
R TEIIR IS CE2AZE L Tz,

FERF 3 ) MBSEFIR E — 27 OSSR ; HRSEE)
IREAZERE
DBI (®7a) Ti%, FREFHROE—7DEL
xRuERS, MESEE ®@7b) THHEEEEH
IR ixbeEEE R A E R 5 R 2 L T,
ERRAT R, AREEROME %M T &2
o7z,

ER 4) HEIEEEIIRYE — 27 OFHLET |

TS IRPAZERE

DBI (K 8a) TRMHEIDHEEIRD C—r»35E
PICET L Tz, mlEEEikEE (K8b)
T, HEEROHH 2RO Lo T,

SEFI5) HEBEIRO ¥ — ZIiBOFIMEB X O
E— 27 O{&T ; hypoplasia of vertebral artery
DBI (®9a) Tix, FH#EHROL—7MET
L, E—ZigbEwcthLoMuL T, e
& (K9b) TIHERHEBEIIRE IS8 5
PR RO e dr o 7e,

z ES

DEWIELZOFERI LB B SN
RAERT, 245 QREO—D I MEBIIRIEER
I 4 (vertebro-basilar insufficiency ; VBI)
DET 5N B D, HEME O PR A B
intraparietal sulcus 3T (2 VE) WFEET 3
728, WEEIIREROEE TLOEWLEETSY,
L7eo T, A7V —=v 7 3RSEERS & O
HEBBIROWE 2 —EICBHERRTH S Z &
PDETHD, UL, ITNERETIFREL

5.a PTAffi#&® DBI T, ZHEBEIRIBIETHEOE —27 L LTS hTw3,

b % OKREIIRERER T,
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HEVEEL

TR MBS EUA R D ODBBIRTH > 72,
RNy 77 b RS TER R A
Tixd 52, HEBIRKICIIEITDH 3.

—75 DBI 1%, time of flight 2 FIH L 727k
BMAMREHHITH Y, BICHEBEE N Yy 77—
PRGBS DEERICH

7% & OB LARINE,

B17% DBl B:0H R

PHREINTEY, HEHIR~NDIGH b ARET
H5Y, ®xIE, Z0 DBl »EEHOREEIRS
X UHEBBIIREEBROA 7V —=> 7 G LTz
R, MEEEFREOBRVWHER2ES Z L2
TE&ETz,

1) X7V —=>7% & LToO DBI OFFf

X6, a DBI TEMBEIIRO Y —27 OHEKEED
bIBA@T%%ﬁ,Eﬁ%ﬁmuﬁﬁ%f%é%%%%tbfma

7. a mﬂfﬁ%ﬁﬁm@t 7 DSEERIETBD
bIEA@T,E%ﬁﬁ%@ﬁ&%ﬁE@mé%%%w
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DBl 3R 27V —=> 7 & UTHRERTIZL
W EET IV 2ABETHSL 2L, BX
UHASHENIR & HEBBIIRIGE 2 B RETH 5
LSRG TH 3 HH, AiEOMEIEES
ZHEEMEDRH 2 EVS REDBFF-> T3, &L
OREFIT b 4 B THRIEEIR & HEBEBIIROER D

DIzDIZFTHHEARRETH > 72, THEBRTZH
HBELTR, 2HAREICEDZATVEIEHD3
D-DBI % REFAFEF TH 519,

MRI IR CBIERTHE S & Z 205, 1Z»I
b fEX OIMFEEHEIO sequence BSEZE I T W
%, #l1z1%, 1) presaturation bolus tracking

8. a DBI T, MAIDHEEIRY — 27 OEHRDET 28D 5%, ©—7EOBML
FRE®EV, b AHEBBIIER TR T/IMMEIIR R R OBE BN A e £
ERLTwD, EMEBEIREY TLREOMETH> .

9, a DBIT, GMBEROEY—7DETEE—2IEOBIMEEED S,
b DSA B THREEENRD hypoplasiaZ@& 5.
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»EWEE BT 3 DBIEOE MM

#%¥ 2) spatial modulation of magnetization
%Y 3) phase shift =0 ETH 5,

kraft 5 FZnsDFHEEIEKL, DBI ki
projection T »H 5% 7z Hbackground @ signal
CHIBOMEOE RV PMEETH L LIERHL T
W3h, ZhiBELTiE3D-DBI AT VAH#x
B CIHALAETRE L E 2 T3, Z 72 presaturation
bolus tracking £ b FEIZFE—Th 525, LE
FEIHARR I & 0 EHEDS R OMAE & &2 imaging §
ZNBENDDIDOATY) == TIIETNEET
» 5 LB bh b, spatial modulation of
magnetization % T, MESREICE-> CEE
WIMFREHARIRETH 523, high flow TlkZi e
NOMFEE*ERCHET 2 2 L BRET,
slow flow % CSF flow O#iHIc B T d %
2, FHESHL A7) —= v I IRl
Bbhd. phase shift #Fi IZAAHE G & FE
Wk BRI S R BE T B Y % slice
selection HMIIZbipolar gradient % T flow
encording 3 5 fast fourier flow technique® &
PHREIN TS, s i fast flow KBTS
MOV R U DREETH 525, time of flight
HCIIRH NEE s slow flow 123 L C i& phase
shift IEER CHES ROMPMEEICEDE T2
sequence DEIRNEE & Ebns, SEIHIMED
A7V == B LT, BAWMERL: time
of fligt (3m/s ¥ CHIERTEE)? TEEK E+4
THoiz.
2) DBI CHH & h 7B DR

DBI THH & 7z B, subclavian steal
syndrome , HEEEIIRB & CHRSEEIREAZE, X
EBIREAZE, hypoplasia of vertebral artery ¢
bV, BIREHEEVT, ®EVOERELT
FIFEL D 2 MEREEZ A NN—L T3 LR
bz, Zh s DEEIT subclavian steal syn-
drome D iF» X MRA THZWATRETH D, T
EZW D72z DSA 2EET 22 ThHENER
Hi 5, subclavian steal syndrome 1%, HEMF] 1
DI MRA OATIERZFELTLEW, DBI &
@ flow dynamics %15 % sequence 3L ETH

%. Lanzer® 538 X Uf Guo'® %1 phase con-
trast cine angiography ¥ L TEBD s X
MRA L E2 DB E NE S THROEED
flow dynamics & —EICBIERRER S CEMR
wELR L Bbhs, %13 MRA & DBI 2#%
Hb¥, BPEEEZEL T3 TO flow
dynamics #%2% & 5 2 fHW A EEIZL>TL
2EBbns,  (FlziX, MRA _ETom&EoIE
EFEPESS turbulent flow 12 & 3 2 b Iz &
LEAZE L DER R &)
3) DBIFrA & IME & R OFEES

a) subclavian steal syndrome 2B L T iZ,
HWeBBEROM FHEO ¥ — 7 OREH»Y diagnostic
Tholz. b) HEBIRCEESIROE2MZED
BITIE, E—27OFLEKMD L ZE—7 D
TaRL, E—7OETIE, BAZEEA L HE
BROL E ORI Do To e LHEE S
7z, © WXEEIRERZE CI1X, BAZEIRAL & HIEDS
L ORICEEBED B 2 728, ¥ — 27 O5EERA
L3> Twigdro 7z, d) hypoplasia of verte-
bral artery Ti&, &FlTEY—27 OET & 3%/
E— @%@z, 28 DBLDY 5 —DDEH
iz flow velocity profile image 32515 5 a3,
A7) == 73S ETEwERbh, L
% MRA ETEEHMUEFHR L I ZOFhL
@ flow pattern % B2 X 5 efFEHEICLS L&
bis, LdrL, —ATIZIDOAEZLY flow
profile image 28 % 1 1%, LB long TE @
scan 2LE LT 3720, MKESEES T, B
MMRET S e 2EZ DL, FEHEEDRT
THZAREES DY, SBOMNEET 2 LA
bins, Lk, DBI EFEERMACEERINE DR
HrETE, »OoRAERMLN—FT VREL
LT+ A TTRE% sequence THY, HE AR
FZBEHE WL, V—F > MRLIZMZ BN &
HEEBEbhb,

& S

1) DBI BEMicEEIC 8 W TREFIIRS L O
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HAEERE

HEBROMEREDEHELTAY ) —=
> 7 R AT, X 83 Filr 79 Bl BEF i E{R
»EoN, 79 #F 15 flicBE 2Rl EEE
RO Tz MEEE THEEEHATE L,

2) DBLIZ#7 2 43 LA @ sequence TH b
VBIOAZ V) —=v e LT, W—F 2
HTRETH 5.

3) MRA Tk, MEEHRZRKMAL T 57z
&, flow information @ % % 7 subclavian
steal syndrome % R¥#& & 3 AIREMED D 5.

X 2N

1) K. Shimizu et al. : Visualization of moving fluid:
Quantitative analysis of blood flow velocity
using MR imaging. Radiology, 159 : 195-199, 1986.

2) S. E. Maier et al. : Human abdominal aorta:
Comparative measurement of blood flow with
MR imaging and multigated Doppler US. Radiol-
ogy, 171 : 487-492, 1989.

3) R. R. Edelman et al. : Quantification of blood
flow with dynamic MR imaging and presatura-
tion bolus tracking. Radiology, 171, 551-556, 1989.

4) L. Axel et al. : MR imaging of motion with
spatial modulation of magnetization. Radiology,
171 : 841-845, 1989.

5) R. L. Pettigrew et al. : Quantitative phaseflow
MR imaging in dogs by using standard sequence;
Comparison with i vivo flowmeter mesure-

456

E10&E 6=

9

10)

11)

12)

13)

14)

15

=

16

=

(1990)

ments. AJR, 148 : 411-414, 1987.

J. Hennig et al. : Quantitative flow mesurement
with the fast fourier flow technique. Radiology,
166 : 237-240, 1988.

T. Matsuda et al. : Measurement of aortic blood
flow with MR imaging : Comparative study with
doppler US. Radiology, 162 : 857-861, 1987.

T. Tamada et al. : Portal blood flow : measure-
ment with MR imaging. Radiology, 173 : 639-644,
1989.

ANAIE © %\~ Z OERE L IHK—347-358. K3
Yy F—ntt

EARAWM : MR 12 & 2 KA 2 — > 7 OGRS —
Direct bolus imaging #EOIGH — HEEESE, Vol. 10.
Supplement-1 : 345, 1990.

K. A. Kraft et al. : MR bolus-tracking flow imag-
ing : Comparison of several methods. Magn
Reson Imag 8, supplement 1 : 14, 1990.
vEJIE—fb : B MRI 1 & 2 BImss, B ot
. EGZE, 10. 5 26-31, 1990.

P. Lanzer et al. : Aortoiliac imaging by projec-
tive phase sensitive MR angiography : Effects of
triggering and timing of data acquisition on
image quality. Magn Reson Imag, 8 : 107-116,
1990.

Q. Guo et al. : Investigation of blood flow
dynamics by NMR angiography. Magn Reson
Imag, 8 : 167-172, 1990.

K. A. Kraft : MR imaging of model fluid velocity
profiles. Magn Reson Imag, 7 : 69-77, 1989.
EARARM : MR X 2 BEEEESIMIRA 2 — >~ 7,
HRiESE, vol 7, Supplement 2 : 115, 1987.



Direct Bolus Imaging of Cervical Blood
Vesseles by Means of MRI
— As a Screening Method for Vertigo —

Toshihiko SATOH!, Gen NISHIMURA? Mutsuhisa FUJIOKA,
Tsutomu WATARI', Toshihiko MATSUMOTQ®?, Sumio WASHIYA*,
Kiyoshi INOUE®, Masatoshi HORITA®, Kohji SHIMIZU?,

' Depertment of Radiology, Dokkyou University,School of Medicine
880 Kita Kobayashi, Mibu, Shimotsuga-gun, Tochigi 321-02
2Depertment of Radiology, Shimizu Shivitu Hotpital
3Depertment of MR Washiya Hospital
*Depertment of Plastic Surgery
*Kujiraya Co. Ltd.
¢ Kantou Shimazu Medical
"Medical System Division, Shimazu Corporation

DBI is the one of non-invasive method for flow measurments which is based on the bolus
tracking technique. DBI permits the direct visualization of flow velocity profiles and vessele
band width. We performed screening for cervical vessele disease in patients with vertigo by
means of DBL

MR system used here was 0.5T superconducting imager-SMT-50A (Shimazu Co. Ltd) . Pulse
sequence parameters were TR=60ms, TE=5 () ms, NEX =1, acquisition matrix ; 128 x 256, slice
thickness=5mm, with cardiac gating. Pulse sequence employed a slice slective RF pulse at the
level of C5 vertebral body to tag a disk of fluid perpendicular to the direction of flow, follwed
by a gradient reforcussed echo. We evaluated each peak hight and band width of the common-
carotid arteries and the vertebral arteries.

Results were as follows, 1) 79 of 83 cases had optimal examinations, 2) Abnormal findings of
DBI were 15 of 79 cases, (including 2 of subclavian steal syndrome, 1 of carotid obstruction, 5
of vertebral obstruction, 1 of basilar artery obstruction, and 6 of hypoplasia of vertebral artery)
3) The abnormal fingings of DBI were well correlated with those of angiographic examinations.

We concluded that DBI was suitable to screening for cervical vessele diseases in patients with
vertigo, and should be added to the routine MR studies.
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