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FROBEHERBEL, BONEEE) S MIP
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3D contrast enhanced MR angiography

Fig. 1. Imaging sections on 2D TOF and 3D contrast enhanced MR an-

giography

2D TOF images are usually obtained by axial section, followed by MIP
postprocessing to create coronal images. Because Gd-DTPA enhanced
3D MR angiography does not rely on flow phenomenon, any imaging
planes can be selected. By obtaining coronal image section parallel to

the aorta, large area can be imaged.

F—"J— K MR angiography, Gd-DTPA, three-dimensional
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Gd-DTPA i =%t MR angiography

B, THICHR LARER, mEBIEWEA» S
LEESNBOLNEDOTI— FEFFIOREITK
£ L Cifi%® % fif 1Y 3 5 conventional angio-
graphy [EVEBR B AT LR TEL EE X
BN TW5S. Gd o TiEHEHRIC L0 mE RN
EBEBICHHE XN, inflow BITLEL Uik
WO, slice, slab FHIIERBICRETE 5.
F - MFEFHFEIC SEF LR WDT, #fTED
flow DH LA TH 5. JmEIT AL, slab
% M5 &SEATICERE Lok e 35 2 &
kY, BWEBOBEBATFRETH S (Fig.
1). B2, T TIEEHED gradient echo $£75°
R R TFICEBE D, SfREEDE < SNR
CEN-EEAEREICEONS L DIk
7c.

Gd-DTPA MR angiography # 1§55~ 4/ F
& LT,
1 mMErBEsLTACL
2. AT EEZ LA L
3. B|EEEEAENC & (FREIE T ORFER)
4. TELRIEHHRETHH L
L ENEF O, FEICITENE T4 ME =
H 4 A 72 DICHKE % 7z T3 & trade off SAEET
5. K9S 4E L Tl motion artifact Z##1 2
57 ORI T ORBEREPBETHD, B
EBIREDHET 5 &0 D A0 D bR G AT
Th5H. FICEFFEALEGRZAI VTR
WIIE Y A EEEIRE SEET S &S
B LIFBICERETHS.

B & &

a. NV AZRY

¥ B % 6 F§ MR angiography T3 TR © 48
\ 3D O gradient echo #E# W5 Z & B% W\
2, TR M O multislice © 2D TH ARETH
534, 2D CIX TR 2R LASA A %
o+ —7, flipangle #B LEVWTI 2V b

SALHBBEIEPARETH Y, RILD% KRR
r L7\ EE C subtraction & §FF L7 7R
WMEINTCNEY. Ly LEE Tl gradient O
WAL LD+ TR EZEMHTES LD
7=72%, fFEER L UPSNR AE\» 3D AW
bhbZER%\. F/23DIC & - Tvoxel
size &/N& £ 7% 1) intravoxel dephasing & &ZFN
Thb.
b. HBERR & ERAIR G

BRREER & BB SEOB AP O, Fftk
Bk & SREAEICKGIENS.
i) ¥k

1990 FERBIHITITLEH TR T IC KB AE
OEFFZ P> D EBELEND 3~55E
B O ¢ 3D @ gradient echo % W
T EGE B CNRED S - 72D
OEE, BEBNMEDREESPHBBROITITEA
i, DF D k space DEAFICIR S EEEIC
HEDICRETHAVLENDAH. TR T 20~40
ms, TE 12 7 ms BiE OMEN L. FFRE L
% LW OB A DT SRR A E T AT &
MABETHS. LrL, TOXDFETIRIE
K & MEORBIITEE TH 558, RIED
SR ORI PR B D7D ARR TH 5210,
% 7= reordering IZ X D R AT ICHIREORF
BHEDDH T LI K-> THRORHITRTRE & W
SWEVDDLBRADBDH S .
i) BEEAL

WTEO MRIEROR EIC L > TTR BLUT
TE OB AL & 75 ) He e & EHETTRE &
5 E BT, EEAOZEBEICL > TMR
angiography 238 B 5 X 5 17 - 7c10~20),
C o TR/TE B Oz RIT S EE O & ZH 6
A 3D TR angiography # 18 % EIC B WTI3HE
F<H 5. TR/TE OEMIC L D FRERRI AN E
fEXh, MEREIEATIRE & 7% D motion artifact
4T %, —7, slice Jj@ D partition %
O L CHRBRELZHEITIELAETHS. TR

199946 A 4 BXH

BIRIESRSE T860-8556 REATIATE 1-1-1 RBAKRFEEFMBAHE: ILTRT
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RN RO SNR ITE T+ 528, SiEE
DIEFH % A\ % Z & T background & [fi%&d
TVEFSALIRESTHIEBARTH 5.
FICEEILIC X VBT XA IV 7 TG AT
Z TR ER SN D ETCEIRD 4 % RIREY
ICHIH 352 LA RECH 5.
c. BANC &5 MK D T1 EORER & /L A%

F Dk wAL

TOF #: 12 & % MR angiography T i £ \»
TR IZ X 5 T background #3542, b=
D TR %4 < 5 L MEOREFDE LB
inflow ZhRI355 < 7%, EFFIGEH 3D MR an-
giography Tid, Gd-DTPA #5iC k0 +4-1c
HeR L2 EIE C & %5 DT TR OBHEHSFTHRE T
» 0 (Fig.2), TR & flip angle DHFEIZ 1T 31
DEZ T BBHETH B,

GAd-DTPA I & - TIE® T1 & (=1200 ms)
PDEMTHB, ZOKEIFURATEZLN
5.

1/T1=(1/1200) +R[Gd]

R=4.5mmol-s, KED 8% BNIMIK/—) & L
BHEIC & o TEFAID MERICE—IC o /fd 5
ERET S &, LIHEN S GI-DTPA #5
EICR+ 5 MERENO T1ELBF X FFHT
& 59, Lo LEBICITEZHIL bolus THE
SN, MRSMRIC A 5T 57O FHEITREE T

ﬂ

Signal
intensity

Signal
intensity

H5.

—BICII BRI TE LT EL T5020
ICTR #&4BIZT 5. W5 TR, FHIX
NAMmED T1fE (GA-DTPA O# 54 T
%) ICB W TRED flip angle #3EIR4 5 0%
BB 5.

d. TE OfF%E

ELIRIC X 5155 @ dephasing % & /MC L,
TiaviSArzED, BWESEE 5100
TERTZA7208E LANPEET L.
Effective TE%# TE 520 5D
fractional echo < fractional RF pulse %\ %
CEvdbH. FBEBOBEEF /LTS
72123 out of phase IT7x 5 X 5 7 TE &
F LW (1.5T Tl 2.2, 6.6 ms).

#5112 B ¥ © MR angiography Tl3ZE5K & 7k
DD susceptibility DEE %W 2 5113 #b
D &SI TE OEMEIFICEETH Y, TED
45 #E1% motion artifact OIIHENT bEHE LB 5.
T TE OEHEIC LV voxel HD spin D {748
%r#t (dephasing) %A 7% <452 LR TE,
SNROE»POLAFFTHS. TEREL kB
L, susceptibility artifact DBEINLELTRIC & 5
dephasing I & » TEBBWEIME T L& OR
HOATRR LS. TEORSIZHETARF L
L T, field of view O K & &, slice &, flow
compensation (gradient moment nulling) O

Ty

]
t

TR TR TR TR

TR TR TR TR TR TR

Fig. 2. Reducing saturation effect by the use of Gd-DTPA

In gradient echo sequences, saturation effects become problematic be-
cause very short TRs are used. The use of paramagnetic contrast agent,
such as Gd-DTPA causes T: shortening of blood. Consequently, the T1
recovery is faster with less saturation effects.
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Gd-DTPA &=

&, NV Fig/: ¥ A% %. Flow compensation
AT A & flow IZ Xk 5 artifact X T 5
2, TE OERZHS . T O/ OFERMIC e
OB RB T B T B AH. B, BB
T3 L & flow compensation #HE & &4
TE #Eff S 7 AREVERPEONS &
BN i, NV FRERD S LEW SNR
X EFRTEH, TEDEEEHS. COXIIC
TE OEHEICH 7= > TidhE « O trade off 2824
ETHhD, 56, BENT U pulse sequence
% optimize ¢+ AMLERH 5. —ICIET TE
OEMBEBETLIAPBRBVERTEL LS T
H5.

BRI G

a. BEEH D hemodynamics ¢ #EDOX A IV

u

3 — FEEA CIIEFAIO first pass DRE
BEECIDEVEKEET, T LAERARS
HWEZODRHETE - /fEIc—F T 52 Lid &
HMHENTED, GAI-DTPA ThH T E5.
2% ) GAd-DTPA ffH 3D MR angiography -
BW T, BIROEFOVY— 7 HEIT Gd-DTPA
DL B AE T IS H 538 E  (How rate)
ICHBIL, EEodE b okE JTEFARS
BICHAITS. L2 L—EBEXRSETEHE
flow rate # 3 < ¢ 5% & ¥'— 7 ORefekEHE &8
7%, £ CTEBOBETIDABEDOED
R (15~20ml) % bolus THEAL, ZD
BEE DV — 7 fHE DS k-space DFRAE (%<
FBEREOBEAR) IT—FKT5 XD CHERET
5ERLBWERAESNSIDI (Fig. 3).
EiE'E O Gd-DTPA # B 3D MR angiography
AR DIIIEIRAEE S A DENC TE 5720
BWEIIRAOEFFIREY B S Z LPBETH
5. EEEESEEE LSRRG T 45810
YRR I A I VT HRET H C EPRRICE
BrizoT A, FAIVIBRTNE 07k
OV S A RRELNEWED D HEIROE:

%t MR angiography

[Gd-DTPA iv

Td Ta

Fig. 3. Relationship between contrast material
injection and image acquisition

In order to achieve good contrast enhance-
ment, the center of the k-space, usually located
midportion of acquisition, need to be obtained
at the peak enhancement of the first-pass of con-
trast material. During the acquisition, the con-
centration of Gd-DTPA should be constant to
reduce blurring artifact from vessels. T'd =initi-
ation of scan, Ta=acquisition, TG=duration
of maximum enhancement.

» 4 B 540, MR angiography OE'EITZ L <
KT 3520,

WHE D MRI O 25 % v/ & contrast enhanced
MR angiography Oz K Z7n&E WL, A& T
SRR AP AR DRI 28— T 5 DIT
LT, $#E Tl —Z—ZiiE N OMBRER D
KEXIPEBICEILLTHENDETHS. ZD
7o OILER DY — 7 £+l T k-space DL
DIERBEFIROBTR % 1T D &b @ IILE O
BERREBLLPTEELED, ThhInTL
FHEFELWT—F 777 FEAEL, EBELD
MAERAKL B2720, blurring BRI 5 & W
PbNTWA2, %7 k-space DK EWFEIE A&
FOY—7 MEIC—3% L ChIREFICmEND
Gd-DTPA DR E B 2B IC L3 % & blurr-
ing DIRR &5, TOIDRVWEFDIREHE
572D i3 BB oMo mEN O GA-DTPA %
BREICRD, BEOELER/NMNCTHI LR
Y3 L\, Holland 59 3RO/ TEIIRA D
GAd-DTPA OREBAKEZSEL LW LDE
EAIER L, BIRNEBE Y —EICR D720
KEOBEFHF (40~60ml) ZHWTW5.

b. BB F A IV 7 ORI

BIBEOEFE XA IV TITBEEOLIBEECR
GHIETELL R VEAOFITRED XA IV
THEFETHIEIIRETHS. HYLFA I
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VI TAF 2 VT B OIITE R TR %
BORITZEDEINED, EFEOREREIL
BNcobE AR TR, FEOFAL IV
TE VB OHEEKI T test injection 5 Z & T
RDBZEPAHETH 5.

c. Test injection D FE

1 ml OEFH % FRAFIETICEBEOEA &
[ U flow rate 35 & (F flash D4 K OE T, in-
flow % 5 @ 73\~ turbo FLASH @ sequence C
1BIC I BHBED ZF v Va0 IR LB R
ZRDL. BEHAPENET S EEBICmEND
FENEML, BIEREAMDZERTES.
k-space % sequential IZ#{& L, BROY—7
DEFFROEAREFHR S 5 S IREL, BER
HOFL (k-space DFRL) BEIIROV — 2712
—%T 5L OIEETSH. —H, centric order-
ing TIKSABE RS % JE1C sampling 3 % B4,
T A MEE TH S N7 delay time 2 HE B IC
AF v VR L ThED.

Z D X 5 7% test injection 4T 5 | TiE MR
FOEEHIOD injector IZMLETHS. ZhbHD
TEIC L > THWAEEFORIIVETH 57
OIZLLT OBEPIHF 175 Z Lidiz\v. &F
T CT 2 ¥ THWHRNTW% Smart Prep &
FRRICEEARAICHE S MBENDOFEDO LA %
CoX—LBYILZA IV TAF v VIPBRIA
X 7 5 triggering software (T X ¥ test injec-
tion7x LICHRBEOBBRENE SN S Hik
(MR Smart Prep) 2BFE X N T\ 52929,
CNITEA0%EE, (tracking volume) % K EhIR
ICREL, BEEIARRNICE=Z—LbHD
HLOREINTBMEL LK 5 & delay
time DEICEBBIC AF v VBRBKBINSH
e, HENCEEAORELHER L AT v v/
X a7 IVTHIAT 2 HEL TN TV 5.

Background DNl

Background OB %##fHl+ 5 ik 5> T
M & AAEKZO IV FS AT EED A
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{Z CHESS pulse iZ & % g l5 #1 %I, inversion
pulse Z i\ 55, subtraction 71 & 23 ThHn
5.
a. JelAIEIE

BERE D BB —B3 5 Je Bl L 2 %
W DE S A HE T 5 HER R b —RI T
B B2 H—Tr BRI 2 15 5 1T 13RS
DE)—WERTRARI R TH 5. BHEIEHE pulse
{39 X TD RF pulse DFHT AN 5 7= D1 KRS
DIER S . Z T TRRIFIH OV 2 2 58O
1@ 72347\, centric ordering IZ X - TH &
CIRBOESEA il b ECATaV S
A PDORFZRD HIEBBEEE 2B 5 & T,
R NDF AR DL R oy RAY 72 BEBH ] 23 7]
BTHAEREINTWABID. Ly LI
721 Tld background DESWEEIT 5T
WA b B D ¥R IC phased array coil % 7o
55, BEOBRESRETHS. TO/DATHE
THNIT subtraction E#FTS & LI Xk O EE
BEET 5.
b. Subtraction

EEHB GBI OES R RO D b DO THE
O TiECEREFEVIV FSA 2B LS
LIATESD. MEDEEPEL HWEE, B
DHETHBHOFBITE S TLE\» MIP
BTOMEDOHMIIRR %55, BHOES
% subtraction IZ X » TFIEELICHEET S
ST K o TR A8 & CREHITRE Cdb 5 3)9.25).
ARG RMEEEN DD 7 VB TR O A7 B
3 (Fig. 4) EEHTH% < OBEHICIE
DEBEHEETAHIERFETHS. L,
&R AT T AEAE) /-8 & misregistration
L. FBEOBE REEICHFIT S &
ITRERECH LH7-0, EEFZHEHELTE5
72U\ sequence THRIET A Z LI k- T
BORBEER/IRICHZ D ENTES.
c. Inversion pulse

Inversion pulse % preparation pulse & L T
AWTRED THEOEKROE R OB S 2 M
C & B ARETH A . Inversion pulse % fFFH L



Gd-DTPA #8 =%t MR angiography

IANOTO

Fig. 4. Phased array coil MR angiography in a patient with arteriosclerosis obliterans (TR/

N T

TE/flip angle=15 ms/6 ms/30°, acquisition time : 65 s)

a : Before subtraction
b : After subtraction

Cancellation of the background tissue by subtracting the postcontrast images by the precontrast

images enables visualization of small arteries.

7z 3D gradient echo ZBIZ LD Tva vV PS5 Ak
N L, BEEMDA LT 52020 . Inversion
time & L CTHEWTIE%HRE L (short inver-
sion time : STIR) RRMFDESZMH I & &7
BTHHH, JOFETIERIN/HEBSIE
o TifEE —HK LIcBE, EErfiflasns
EWDHBRPRONS.

Gd-DTPA & 3D MR angiography @
EEREDORAH

5E4E Gd-DTPA # £ 3D MR angiography {3
BEER_ DO/ D« DRABTHON TS,

a. fEREESOIL

MRI T3 22/ 4 fRhe & 5 RREI trade off
OBERICH 55, i d EPLuLD MRI s

Tl gradient Ot (high performance gradi-
ent) IZXD TREBETEH LD/
» (<5ms), BOENAKHETTESZ2TEN
SRRE S S Z L ARRE L a5 7o, TR/TE i
RF pulse D% Y] ) §Eb/- v (fractional RF
pulse), fractional echo % B\ CTEICEHET 5
T ELARETH H Y.

b. #Hf (interpolation)

&M T GAd-DTPA 5 3D MR angiogra-
phy Tid, BERHOBEHRTASA ZATiH (2
ByTE) O FREME < 725 & MIP BIZ 80
THEROT —F7 77 FREILDT E0H
%. TR #FffET 5 C LI k- TRERRD %
WERBRE L B 5 Z EATRETH L. BIK
ST T — 2 IEE TAREFE T 1A O sampling % 3
B L k-space DIEFEFEEIRDO A% 57— X INE L
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16x32 > 32x32

Fig. 5. In a sequence with zero-filling technique, only part of k-space is
sampled. The remaining areas in k-space is filled with zero to create thin
slice partitions without increasing scan time.

Fig. 6. Subtraction-MR angiography in a patient with arteriosclerosis. Phased array coil was
used. Images were obtained 5 months interval using the different imaging parameters.

a : Subtraction MR angiography with TR/TE/flip angle=15 ms/6 ms/30° (acquisition time :
65 s)

b : Subtraction MR angiography with TR/ TE/flip angle=4.4 ms/1.4 ms/30° (acquisition time : 15
s). Zero-interpolation was used.

By shortening the acquistion time, motion artifacts from the intestine and venous overlap are
effectively eliminated.
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mAEER A 0 DETHTET 55tk (zero fill-
ing) 12 X o THBRHOEHED 5\ M35 RAE
R EXRBLTTEDRITONS. BREFOY T
FYIT TERASTA AAHADARE BT AT A A
Jiia (zEim) ICbRETH S (Fig. 5). =
DEEAFLIRD A sampling 247 5 & & AR S
DIERDB 72750, ZEMS e NP EBIC IR S
N5HF EHBTIRN 20, k-space HIERFRMEIC
sampling L7 B4 REENR LR S, AEIC &
D L\WRGIEOMEHE, Z2M o fFie0dEEss
WEETH Y, EEHI% MV % MR angiography
IZEZNCd 510,28 (Fig. 6).
c. LEMEDOFEE (triggering)

a8 & MR angiography T I3 I I K Il %8
B S B & D723 L\ ghost artifact
HELHZ LB A (Fig. 7). ThizHic
TR/TE ORIV ARIZ AW SBEICRDS
N5, COLSEHAELERRP IO LS %
T—FT 77 FERBETES T & R TR
LTWw5. ZOFEid k-space # segmenta-
tion ¥ AHETH Y, FIZITHRO A CT—D
1 15l © RF pulse % & & L 256/15 (=17)
BEOOLATIRTOT— X EHED 5. RG]
FEFES B BOEDOHEENCHES T—F7 7 7

Fig. 7. MR angiography of the lung in a pa-
tient with lung cancer (TR/TE/flip angle=
8 ms/3 ms/30°, acquistion time : 17 s)

Severe ghost from the aorta is seen. This ar-
tifact is caused by motion of the aorta, In order
to eliminate this artifact, cardiac gating or
shortening of echo time are effective.

%It MR angiography

MIPHOBRETEA.
d. fZ#HD encode @ reordering

248D encode O reordering & 47\ R D5
#Z k-space DIEFPHBMOBERAEDH &
I X - T motion artifact iIZxf L C& 7 —F 7 >
7 EBTICL 0D, FWHraY SR b
/AT EBEB IS, EBEIROELD
LTS L BFBETH A,
e. Phased array coil DM

a4 )VDOZERIL SNR % EF 51T IEEICE
BETH5H. B O MR angiography T i
phased array coil DFERBENTH 5. 7=72E
BEZSEWERLD BRI DE 5 238 < 72 D MIP 4L
BOBEIZHHT & 70 A, JF subtraction # T
BRNCIHEFRETH 5.

Gd-DTPA 3D MR angiography DREE &

3D MR angiography ORI@E & & L Cik 1)
BEIA IVIOTNEBIROERD, 2) R
-+ 4% 7% background O, 3) #EEFE OB X
{Z & % motion artifact & %\ id subtraction %
T 9 B2 misregistration, 4) 2[4 fREE 7%
%, 5) WAEOBAFHE, 6) BEAIOERENRS
TELED 2> TEFEEMET T A L
BEFONS. ZOFT, 1)~4) £TIETh
F TN/ E TR LRI IN 5.

— % 12 Gd-DTPA i& ¥ MR angiography T
{3 TOF #:iZ H L turbulence O & % %15 |
< <, dephasing BEEIZS W EEZ LN T
%. L LELIRIC X % phase OEL T & & H#]
IZ K VMR OERI 2 4aME L COMIE 3T,
WAEFERICEI ARV mE I NS, GI-DTPA
DBREMENT &, TEDE T &Pz
TN, FEEERACS COBRIIBEINS.
Z @ dephasing DFEE /NS $5HEE L
T O 3D MR angiography [R4£, field echo
time & AW TE OfEfE, &k flow compen-
sation N4 % Z &, voxel size #/NX L ¢
BT LI ERERTH 5 MR2D30), 524 con-
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ventional angiography @ X % 7% £ 7 MR an-
giography TI3E 6N W EEZHELTNET
B5.

—77, REREOEERICLAEFETIIEY
KOBEAY — P EF T 8410 Ehic R
DNAEETHS. BICHEAEES 5ml/s L
LOEEBETHLEAONS. EEITIE 2~3
ml/s DBEOHEGHE THIROEEIRLE
7%, Tl bEBEEOBE LSS, BETE
BRCER & 7 0 23 280 THERNOSRE
DOEEFIC & 5 susceptibility artifact © 7= &
HEETEROBEDETEZROLIEDBH 5.

B{k#h7z MR angiography D57k

a. Bk

fifi © MR angiography ~C i3 fifi 2842 D2 I,
MOBBIRAHESELHEIL 3D, R
2D 5\ 3 3D @ TOF #5347 hh T 7z,
L& LEREEE AR, KMOME O H A E
W, R L MRAERIIREE R C L B8B AR ED
REBR LN, EBEFE V- MR angiog-
raphy I X - CEEE O MR angiography 23%
%h%31),32).

Jifi Il & © MR angiography Tit, I%& & 22
SRTET A 7- 8 susceptibility DB &% 5% 1F
23 <, LB TEERIC L 5 motion ar-
tifact Z#2E U4\, &7 RKAEME O HICIT
B\ 225 RAE & SNR AEEL K ETIVICH
BETd 53030 Susceptibility OFE A 2 5
IZid TE OEMEAERTH 0, TE OEHMEIC
X ) motion artifact %, dephasing HEEH I
% (Fig. 8). Flow compensation Z % k1
TE#@EM BTN LIVERIPELNS.
L L, OIBNCHE S motion artifact 2838\ V55
i3, EFOBBREOEELZHES B, LE
NEBHZTS L hvw. BCAFEZRRBRS R
C turbo FLASH 71 ¥ OFEH I TE O\ se-
quence % Fi \Cli S£E O perfusion & 7%
EHRALN TS,
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Fig. 8. Subtraction MR angiography of the
lung (TR/TE/flip angle=4.4 ms/1.4 ms/30°,
acquisition time : 15 s)

With very short TE, excellent visualization of
the peripheral vessels is obtained. There is a
hyposignal intensity area in the left subclavian
artery (arrow) caused by susceptibility effect
of high concentration of Gd-DTPA in the sub-
clavian vein.

b. KBk

Gd-DTPA % A\ /- MR angiography TlZ I
MOWRRBICH E VIKFI N2, LIEEE
DIET L7cBESCITHRICET DD HEBET
b BIF B BR 1B C L FIRETH 537 ~39),
M RENIRIE Tk &Rk MIP &I X -
TEGICZHWETHY, BT koRE
R, BRICERE, e & ORISR CTIRER % FHf
THIEPEETHS (Fig.9). Lo LER
FIERTELRVEZETRRROLDOEEH %
Do D EHELTEHFTERTIC2 5T EL
THERE LT L. ZfERRER: TE 0%
&\ sequence TIIKEPROMEBE LW
EDRBBH. OIS BEICTLERFEIOM
AaZRTANETHS.

B KENIRITE AT KB IRDO MR
angiography R U av v +72708, EERMEIER
T &3 R Y, BHFEOBREGROES
kL3 & PEMO MR angiography Tk
BEETH 5. Background DEBET#HH &
L T, out-of-phase # # {29 %5, subtraction
# 4T, preparation pulse # 5 (g5
#l%:, MTC pulse OfFin, inversion pulse) 7



Gd-DTPA &8 =5t MR angiography

Fig. 9. Subtraction MR angiography in a patients with dissecting aortic aneurysm (TR/TE/

“KUMAMOTO NIV,
MAGNE:

KUMAMOTO UN

flip angle=4.4 ms/1.4 ms/30°, acquisition time : 15 s zero-interpolation was used.)

a: Source image
b : MIP image

Source image of the MR angiography reveals both true lumen (arrows) and pseudolumen (ar-
rowheads) of the dissecting aneurysm. On MIP image, intimal flap is evident (arrowheads).

Left renal artery arises from the pseudolumen.

YOFERE2ZOLNS. FE, K23 out-of-
phase (1.5T CTTE=2ms) #FAI& LTHH
L, DECIL U T subtraction Z AW T\ 5.
% { OE4, subtraction 7 & - TR TR,
fEEP iRl dHETRETH 5 (Fig. 10).
c. BEk

BEIROMEHICIIRER LD 2D & 5\t 3D
@ TOF ¥, phase contrast AT T&
B, FRRMAEOES), MmEORETT L7EST, BT
L7-1ff, MV accessory artery OFAEL ED
72D L BRIFICEBH I TWar -
Jo. ZEEER T O GAd-DTPA % /- 3D MR
angiography CiL M\ accessory artery O H
THREREE CH - 722829, RRELRTO
short TR/TE Iz & % sequence # i\ 5 & T

SfgREs R E LBRNICERE P ST > T
7913,16,18,19) (Fig. 11). L2 LZOFHETD
EEORZE I VBRKFMINAERLH 0,
sensitivity (3 1F1E 100% TH % 23, specificity
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Fig. 10. Subtraction MR angiography in a
patients with both right and left renal artery ste-
nosis (TR/TE/flip angle=4.4 ms/1.4 ms/30°,
acquisition time : 15 s zero-interpolation was
used.)

MR angiography clearly shows both right and
left renal artery stenosis (arrowheads).

Fig. 11. Subtraction-MR angiography in a patient with arteriosclerosis

a : MIP image from the lower abdominal aorta to bilateral femoral arteries.

Hemodynamically significant stenosis is visualized in the right common iliac artery (arrow). Artifact caused by
bowel movement is seen, but this does not affect the evaluation of vessels.

b : MIP image of the bilateral femoral arteries.

c : MIP image of the popliteal arteries to tibioperoneal trunks.

These images were obtained by moving the coil. There is no significant stenosis.
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Fig. 12. MR portography with MP-RAGE se-
quence (TR/TE/flip angle=5.8 ms/2.9 ms/
10°, TI=20 ms, acquisition time : 23 s)

MR angiography clearly reveals gastric varices
(arrowheads). Gastrorenal shunt is also seen
(small arrow).

12)26) . ¥ B4%I{#F B 3D MR portography (1 &
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Three-dimensional Dynamic Contrast-enhanced MR Angiography

Yasuyuki YAMASHITA, Katsuhiko MITSUZAKI, Mutsumasa TAKAHASHI

Department of Radiology, Kumamoto University School of Medicine
1-1-1 Honjo, Kumanoto 860-8556

The technique of contrast-enhanced gradient echo MR angiography does not rely on time of flight
effects to depict flow. This has been accomplished with three-dimensional (3D) sequences with very
short repetition times (TRs) that take optimal advantage of the reduced T: relaxation times
produced with the gadolinium chelate. Dynamic Gd-DTPA enhanced 3D-MR angiography may
prove particularly useful in situations where the flow is turbulent, slow and in-plane. The value of
combination of 3D imaging and infusion of Gd-DTPA for single breath-hold MR angiography of the
aorta and its branches has been reported by several authors. By the recent advance of technology
and imaging sequences, high quality 3D MR aniographic images can be obtained. This technique is
particularly useful for imaging of the lung, abdomen, pelvis and extremities, and its recent advances
are discussed.
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