R=E

B K ENR, TEEINR D 3D #% & subtraction MR angiography
OWH—0.5T HEZ AW T —7 VB0 HE—

MIRERERL, EEBEAL, FHESL, HTHAE!L
NBHEF2 BHE_2, HEKXKH?
EF TR 2R
FL®IC *t R

BRIE 2 T B © MR angiography i #£3€ O
UG time-of-flight (2D-TOF) #< phase con-
trast (PC) BEABH EINTVWAHR, BB
FE W % B4 % /- ® motion artifact 28 H ¢
<, MEPIESTLTWEEEOMEOENEE
3ES A5 <, F/ELIEIC L 5 dephasing D
7o O B KFHE 3 ARIESLR B 5. I
BRREES 2 B B IRIC i TR R B8 OB B
R OBEBICEE I N T 2D-TOF ¥%<idm
B BIFICHEE T4 LIREETH 5.

HE, BRBEEMOES & & i Gd-
DTPA o T1 EfEZRAFIH L=t (3D)
#&# MR angiography 2 W REIC 72 DV, Jig
Jo5 #1460~ %> subtraction $ED10 75 ¥ O
TERICEELTCEL. L, #ED0ELIT
10T U EOEHBEEIC LS DT, FHE
EBOREIR OGN . RIFTiL 1999 4 5
ABRAERE SN TV HBEER MRIZE D
47% % 05T BB ED TN B, HLERL
TWw5 05T EE X AW THEHO 3D MR angi-
ography 28 ¥ OREREETH D, TORBEM L
ORE,ZHRFT A LITHFEER AL LR
bhs.

1999 4 1 A LAREIC JEE K BIIR 2> O B E B IR
BEAE E COMEEE (DSA ; digital subtrac-
tion angiography) &[RIIRALD GA-DTPA &5
3D subtraction MR angiography % 3 7 8 LA
AT - 7FEBID D B, T OFARIHICHT 72 7 i 8
REOHB LIFERICME A V& — VY gV
F AT UIREG & At U7 it 65 SEG 2 R 5
L. TO6HFDIL, BIEORRRLMEE
D7z MR BB A RETH - 720, DSA E
BAREBTH-> 29I BITESEORNE» GRE,
A5 56 B TS L7-. B 26 61, 2 30 4
TEHEBRIT 748 R TH 7. ZD56 FlD
DSA ZWHEIER 1261, 7 51— AMHKEIR
WEALAE 21 B, KEIPRAREREE 3 61, B TIE
KEpIRE 3 61, BMEESIMET Fl, PAZEME
BIREAE 0B CTH - 7z. MEBEEFEE &
MRI & h b +4 7238 L BE TOR
BEETHET L.

Vi *
1. MR angiography
Gd-DTPA &% 3D subtraction MR angiog-

F—"J— F 3D MR angiography, Gd-DTPA, stepping-table, digital subtraction angiography (DSA), arterios-

clerosis obliterans (ASO)
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raphy (T GE # 8L 0.5T #& {= & # MRI % &
(Signa Contour) % i\ /o, AIEBOFEAMEE
W51 15 mT/m, slew rate 1 20 mT/m/ms,

BEEE A IVITER 45 cm O MEER %
3 - 7z body coil Zf\ /2. 22G TS5 A X —4t
TIEHH HWEETHERICEE L, £2ENEE
K% B L OBRFPICH 5 = DD=ZHiERIC
Gd-DTPA (Magnevist®, AR T—1 /)

20mlBET 75y v 2D 20 ml EHB T8
BeL7z. TRMICARYY - 7y vaviBEY
TRERENR & EEEIIR DS 3k 5 7210 P77 T
mBEDIC LIz, BREE» O R £ T iR
1, FER»r CEEBIGEAT L THEK2 &
LT, MBHRDDIDIC fast SPGR  (spoiled
gradient-echo) sequence Tf5 5 M7= axial liE
» B MRA \ZH:#7x coronal Wi %3 E L7z,

3D MR angiography (3 fgR5#NHI#EEE [Spec IR ;
spectral inversion at lipid] %8t/ L7- 3D fast
SPGR sequence [TR 7.6 ms, TE 1.6 ms, flip an-
gle 45°, FOV 45 cm, matrix 256 (FEHE)

x 128 (fz#H) , bandwidth 31.2 kHz, INEX, 6
mm section thickness-26section] T phase or-
dering I sequential & L7-. BEFRIET 2 & B&E
WETH22IBHEOBLEDTHREL, HWTF
— 7% 30cm BANC HBIMICBE S ¥, K

start i.v.

BEMr SEEBIGE E TRIEDRLT21 8
HlBE L A7 B E Lic. RECTORBEH
EREYTANC 75 cm C, fAERMEOEZ DT 15
cm THho 7. e CEFHOHBUR (time
delay : TD) #41%7-8i1Z, GAd-DTPA 1ml %
ABRRIEK 20ml TV 5 v 3/ 2 LT bolus &
A L, multi-phase fast SPGR sequence [TR
10.2 ms, TE 2.4 ms, flip angle 60°, FOV 45 cm,
matrix 256 X 128, bandwidth 15.6 kHz, INEX]
wH T L, EERENRAAEIC &R S BT
57V—LFEE 17 V—L=14%) LD
TD %% L 7. GAd-DTPA 19ml % #7 50 ¥
TFEEAL, £HEHMNAREAK20mI TY S5 v
ValZeBOBEABRK LD TD HICHEHE L T
enhanced 3D fast SPGR sequence (efgre3d &
W) R 21BORIEDTT, BELiIZy—7
NVE30em BEICHBMICBE I & (time
lag ; 15~18 #) efgre3d ##afT L7- (Fig. 1).
Efgre3d OE#: L ) BRTO~ A7 % subtrac-
tion L, MIP (maximum intensity projection)
AP s L O slice ZIP 4 (zero padding interpola-
tion processing)'? THISE L CHEBHREZR %5
7o (Fig. 2). BEHFERIZFER 1 TEADORML
FRNC5 §220" FCTHEARL, HIR2 TRIE
HBROAER L. £EEREIT 10~15 4

end i.v,
b

Gd-DTPA

19ml /50sec

& T o

3D-MRA 1st acquisition

(21sec)

{table-stepping]

(area 1)

2nd acquisition ———

(15-18sec) (21sec)

(area 2)

Fig. 1. Scheme of contrast material injection and data acquisition
The Gd-DTPA (Magnevist®, 19 ml) infusion lasts about 50 s and data
acquisition started from TD interval (TD : time delay measured by test
injection) to end of second acquisition.

199948 A 23 HZE 19994 10 A 15 HHET
BURIEER TG
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Fig. 2. Stepping-table contrast-enhanced three-
dimensional (3D) subtraction MR angiogram
from abdominal aorta to popliteal artery in the
anteroposterior position

T, BRTHAE L TFIPICHT L, BEEE
PHEFNIEER Lo 7.
2. MEEY

BN T — T IVBREICT | E e\ THE T L

Fig. 3. Subtracted digital angiogram (step-
ping DSA) of abdominal aorta and lower ex-
tremity arteries

7=. AFr pig-tail h 5 —F IV EBEBR L NILO
W8I A EIIRICEEE L, power injector % i\ T
jopamidol 370 % 20~26 ml/2 B CHEA, BE
BREMNE TERT —LxBHIXEZADL
DSA [30 frames/#, matrix 512 %512, 12 inch]
{17 (Fig. 3).
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3. BT
DSA B & O Pl X JEBR#EB A FIE 3 & T,

MR B OFMIIIEREBNBIE 1 &, AR
BE14, HERER1ATERZNHIT L
T - 7. REOFmIIET LS AEIR, BE
Ik, BTESKEBIR, REETBIK ABEED
Wk, BABEEDNR, MEEBIIRCIT- 7. MEEY
IRV TEBIROPAEIL 50% L L5, BEE
Bk OBEEBIRE TOREL BXLU EEF
B L L, &% 3D MR subtraction angiography
O sensitivity, specificity Z#at L7-.

& R

1. Test injection

Gd-DTPA % ERFEIR & 0 1 ml Z0REAL,
JEE KRB & T OERHIFERME (TD)
2140825 336 BETRELNTYFRD
D, ¥ 23.0+4.8 FTH - 7-.

2. #% 3D subtraction MR angiography DJ&
BIES

%8 3D subtraction MR angiography % {7
L 7=##% 65 Bl 9 Bl FER KB, BFERR
7% 812 X % motion artifact 0 7z ¥R ZE & M
T&Eah ol RNEWETD O/DICHEHEK 1
CEIG % R C X 7n/p - I EERIE s - 7o, BF
fifi T 88 T 2 - 7= 56 Fil - B By ik O 2k 2>
LB E CORHIL 56 fih 41 6] (73.2%)
THEETH Y, D 15 FlIFRE L IEOE
L. T subtraction LIEHEBIROFEHATE &
o720, %%H)I’E@Et{ ) Tﬂ{ﬁ‘f Eixipo
7o T VBEBRO TEBIROREHIL, Kht
BRI ALERIL 56 Bl TR S o h, BEEIR
L)W 56 Bl 4 GI TR E Th - 7.

3. &% 3D subtraction MR angiography O¥&
J& (Table 1)

&% 3D subtraction MR angiography T 50%
LA EDPere % & EERMAKBIRICER D2 b Did
261 (CKEDIRATEMRRE), B FEMABIKICR
DI=DIL5 B (2 Gl KBFRKEAERBRE, 3 Bl
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Table 1. Sensitivity and Specificity of MR An-
giography for Detection of Renal Artery Sten-
osis (stenotic index: 50% <) and Lower Extremi-
ty Artery Stenosis (stenotic index: 75% <)

Lesions sens(i)iivity specgoﬁcity
Renal artery 84.2 65.1
Common iliac artery 94.1 75.8
External iliac artery 88.0 71.3
Femoral artery 95.6 70.8
Popliteal artery 88.5 74.4

BIIRIE(LEE) THo7c. MEEE THEBEORT
Raemllz. REREEIFT, Wihi®
TERKBIRKETHY, NEEHLE—FK L.

BEIRHRZE (FZEXR50% =) O sensitivity
I% 84.2%, specificity 13 65.1% Th - 7-. BB
HFEHR>» CEEHIRE COBBERE Pk
5% =) OFEEIL, BBEBIKD sensitivity
94.1%, specificity 75.8%, SEEENRD sen-
sitivity 88.0%, specificity 71.3%, B XIEEIIR
D sensitivity 95.6%, specificity 70.8%, &
B R 2T A2 58 O sensitivity 88.5%, specificity
74496 Th- 7. RFEFER) SBEEEIRE T
D 4= K O sensitivity 12 89.7%, specificity |3
73.8% TH - 7=. Fig. 4 I KBIIRSSIEBERERE 61
D% 3D MR angiography & Il & & &6 % =
7. #&#& 3D MR angiography (Fig. 4A) TiZ
Bt KBIIR D O B KEIROBATH s L UHEER
KEPROZAIL AL R ON, WEBEBEE
WROBIGI OB & & SIHRRE N R 5 h
%. BEIRIE RIS AE T 99% 2 54
ERIC Tz T 5h. BEABIREY (Fig. 4B)
TIBEBIRIT AL T 75~80% DRRAERE T,
MR angiography T:@AZEE L T\ /e,

% 2

BBICERHZNE L § 5 2D-TOF BICE
o T, Bl CIRRGREOEH & ZHBED
M _ED 7= DI &R F % H 7z 3D MR angiog-
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e

(B) of aortitis syndrome

Fig. 4. Contrast-enhanced 3D subtraction MR angiogram (A) and digital X-ray angiogram

B

A : MR angiogram show multiple stenosis at abdominal aorta, bilateral renal arteries and iliac
arteries. Renal arteries revealed high grade stenosis (999 or total occlusion).

B : Digital angiogram show bilateral renal artery and common iliac artery stenosis. The stenot-
ic index of renal arteries were 75-80%. In this case, MR angiography revealed overestimation.

raphy BAERICE DV D0H HU~5. JEHEC
MEIIR 6 & 4 M8 O HHTIEPRIR R BEE O
EEEMZ0, BEEYETAREREH
HLADFAHZEDDETHD, ZD/DDO—
ED B IEDIT & 5 BEEEEY D19 L ha Bl
#:6~8) | subtraction EEY 07 PRI N T
&7z, SEO efgredd ¥ 21 B0 Bk IE
B T, subtraction #{Z MIP 4L¥E $5 L ' slice
ZIPC5E L CEEBZ1ER L, miEsOMmeE
OEFECUBEHMABEES N/, TV
S A FORIIEERAMELN TS,

CNE TICRBEERE % AW ICBBIRZED
7% 8 3D MR angiography O BMELS#HE I N
TWADSMW, Tello B3 AERE 50% Ll LD
FHBE PR IC K+ 5 MR angiography O
sensitivity 100%, specificity 98% & #e& L T\
55, 0.5T B %A\ 7 4« OKE Tl sen-
sitivity 849%, specificity 65% SR TE A LD
TiZad -7z, MESFICHL MRIETIHE
ICRE AR T AERICH D, ZD7=D%
IZ specificity MME T4 5 Z LS\ EBEDO X

A IVIOENDI-DICEIROEL Y Tl
REEIC - 720, B BIEOWRER 21
BIC 4 57201 bandwidth K& < L7278
SINEP/NEL szl b, AMEFHOZERM
SIREENE B T &, MR E5BAAEREER
KHLTEWT &, £ RERNSERPE W
OIEE R BIED R <, subtraction $1Z
BEIRRAE O AR 252 Lin E, Fx
DRERAEBE 2 6N 5.
PAZEMEENAIREE(LAE O W IC 5 & 3D MR an-
giography O F A B & B HE I T W
%3 DI~18) T BN O BB B IR IR AR
5 BN4EIEES) ~8) R subtraction 1:9.10),15),18) (D3 A
THEARBHICH ELTETWS. 05T 2
B % 7o B 4« ORRES T sensitivity 909,
specificity 74% C, BB EBIC X 5 H
£54.,15),16) 3 959 LI _E @ sensitivity < specifici-
ty TH 5 DI H L specificity ICRIEZ R L=
75, sensitivity IZITIZHETCESL LD TH -
7o, BEEBRY CBEEBIRE CORHE T —E
KRBT AICES, SOTESUETH- 7.
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#4132 GA-DTPA 19 ml %%y 50 ¥ CF Bk
ALPBD, FRCRD TD HRICEI KRS
Pr%EBIEO TICHRE L, Hev T T EBIREERIC
F—7 )% 30 cm BEBENS &, #915~18F#
BICHRE LT 5. KR OMEREOHRR &

& BT, BERHOBHELEFFOHHDO
7 —7 VBBREOR B SRS Sh T
5910~19) Rk 5 — 7 VB ENC L AREE
subtraction CHEE B ekEE L, LLiid 2D-TOF
HBICH LREBROICZEBEARELTE T
B. Pox OFETHEBEIROHR H 5 56 Fl94 4
Bl (7.1%) TRETH -7, 1FZLEM
&), 3 GIISGEBIRZEIC L5 EFHOEN
THole. T—T7VBEL2ETY, BREE
JRETTIVAN—FTEHEDDLREN 5
2, BKMICIEESRE TTHo 2 Bbh
5. L, BxOHETEBRGEBLS 75 cm
THD, HFE 180 cm LI T3 ABREIIR AR
FTCLAMHETERVER LS - /2.

S KB & i H 3 % 72 D GA-DTPA
£ 813 0.1 mmol/kg T4 & 3n1®, {k5&E 50
kg Fiji#% Cix GA-DTPA 19ml CTHEH L LUT
BESRAERET5 2 EBFETH- o, BE
B 65kg LI EIC7 5 & 19ml TREICH B E
PROFBEHART5TH -7, LrL, BITOK
B EOHFI D7D T EiZ#EES L Tnize.

BA—HOSHSERICITMENE S DR
EoFATICEBIA I VT TAF v VBB
575% (MR smartprep) 7z EHAHBKINTE
020),21) | test injection 7x LICHREBOZE @ X A
SVITBHLNT WA, F &I test injection
k0 TD #3ko, BEZHKL 5. TD
LB LBERE, BEERAE DR & TRES
T LNV FPRREVD, BFHET ST
L MAETH%. MR smartprep D k 5 7k
05T OBBEICEA I NNITEER R,
4 D test injection I WTFNOMBHR THE
HFBETHETHOV AR L BN %.
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& S

0.5T ¥E@E% F\/-1E¥ 3D subtraction MR
angiography D RKHHFREICOWTHRE L
7o, BRBEBICHL MRESOHVWALERE
T, BEHKEIR & ZO5HF I LU FEBIRO
HHATRETH - 7. BICBEIED LT —T IV
BT K ARk CHERERE 2SRRI R L,
test injection IZ & A TEERIEM O BIE &K iC L
7o IR BRIARER O B E THEE B BN A T AR
WKizole. L L, BBOE#EIA IV T OR
EIT test injection BMLETH 57 ¥, SHEF
BBEBIC BT ABEPLE L BN 5.
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Contrast-enhanced Subtraction MR Angiography of the Abdominal Aorta and Lower
Extremity Arteries : Usefulness of Stepping-table Method on a 0.5T System

Kentaro MATSUMURA!, Kiyoto SATO!, Masaki AONOY,
Kenji INosHITA!, Naoko UTsumr?, Kenji HASHIDAZ, Taro ISHIZAWA?

Department of Internal Medicine, Kagawa Inoshita Hospital
830 Hanaina, Ohnohara-cho, Mitoyo-gun, Kagawa 769-1613
2Department of Radiology, Kagawa Inoshita Hospital

To assess the stepping-table contrast-enhanced three-dimensional (3D) subtraction MR an-
giography of abdominal aorta, renal arteries and lower extremity arteries, we compared MR an-
giography with conventional digital radiography for accuracy of vessel stenosis in 56 patients. Step-
ping-table gadolinium-enhanced 3D subtraction MR angiographies were acquired with a middle field
MR system (0.5T). Breath-hold 3D MR angiography was used to obtain 3D fast SPGR (spoiled
gradient-echo) sequence [TR 7.6 ms, TE 1.6 ms, flip angle 45°, FOV 45 cm, 256 x 128 matrix, band-
width 31.2 kHz, 1 NEX, 6 mm section thickness-26 section] with fat suppression [Spec IR : spectral
inversion at lipid], MIP (maximum intensity projection) and ZIP (zero padding interpolation
processing). The imaging table was moved automatically 30 cm between two acquisition. For the
stenotic vessel segments, MR angiography was 84.29% sensitivity and 65.1% specificity in renal ar-
teries, and 89.79% sensitivity and 73.8% specificity in lower extremity arteries.

Stepping-table contrast-enhanced 3D subtraction MR angiography was feasible and useful for
help in identifying arteriosclerosis obliterans, but the specificity of renal artery was unsatisfactory in
this middle field MR system.
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