3D- T1TFE ICHBTREREA IV T L& kZZHAE
EWVCK DT —F 777 b

(SR /-

SR RN N B 3

EH S D
DN T DR

HIx 2

URBARA59REE 2RBREAEREE N AT ¢ v 77 0=y 7 WEST
SERAR BRI R

&

SEEH T ACIRIE T, TOEAZXAIV
TOEWE XUk ZEHTESTEOENIT LD
T—=F 757 FBRFEETHERMBEN T
V. gk s L CEBEOK TR, 2
BEIC D BB A RITd. k22RICB W T, KEE
s oV F S A RS, S REEE R
BRICEARL TWA2. JEA X A /7% k 22
FHFEDORNPED L DT —F T 77 &
HELIRDLDD, BELED TREL T 2

FREBERZLTHD, SEREHEL TR
&%@ﬁ@%%% REI EICH G595 82

L EEEAETCIE, ERFORAIC LD EEH
Fiﬁﬁ%kwmb,k%ﬁﬁgﬁﬁmiof
LB EZF LI, Fxlzo LICHEH
L, @ ONREIET O 3D FBIZI\WT
Bk« 7r k ZZRIFIEBES TOBEHOEA -
L COARRAZE LS/ L LR LT —F
777 FOHBBICOWTHREL 2. 72d, KT
FRITAHFME Y v v P AR RACTHRH T -
7.

Jll]

MRESLVHE

{5 F#%25 : Philips Gyroscan Intera Nova Dual

1.5T, SENSE-cardiac coil (5ch), #1144
Ty VA (Fa—THEL8mm), BARK
i vV =y 7 av b 50.

>y —7 A : 3D-TT'TFE : TR = 6.0 ms,
TE=2.8ms, FA=10°, FOV =350 mm X 350
mm, matrix =256 X256, thickness=2 mm/—1
mm (over contiguous), SENSE factor=2.2,
turbo factor=26.

e BUnE Y 7y v AL TEZ—)L
Fa—7 (NEE4.8mm) %R (KiHEK+0.9
VNaCl) 2500m1'6[§l&)7‘:. F a2 — 7L E

IPTEL, RTHLICHRETES XD
§?1~7%0&< % & Lﬁ (Fig. 1a, b).
BET 1 SR ORRIZ LRI & 2 SR
e
1) InJectlon DAAIVT DT

EWEI R MASE B 2A IV T RFET AT
&, ByRERTEZ L /2. QD-body coil T Bolustrak
FEHL, 0.2%Gd-DTPA K%&# (1 mmol/L)
Z3ml/s TV VYVRLBLT 7/ FARALIC
BT HRFHOBPE ATV, 4 THET S &

DNICF 2 —THERIETHRHEL /1o, BlGRE
BEBOKREZHEL 200 L. 20O
g, 7 7 v/ b APNSER R AT AR 2 4
e L, BEE8ml & L. BIFLICKE
KEFFEHL, WU < 3ml/s T, & 30ml T

*+—J— kK MRI, 3DT1TFE, k-space, gadolinium, artifact
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-
iy _
Y,
7%
. X
(SNR)
7
. N\
o / N\
30 / \
20 / \
0 / \
o ——J \~
3 35 4 45 5 55 6 6.5 7 15 8 85 9
(Injection Time :sec)

Fig. 1.
a : Blood vessel phantom

b : The scheme of phantom ; X=frequency encoding direction, Y=
phase encoding direction, Z = slicing direction

c : Bolustrak image to analyze SNR (signal-to-noise ratio : air-signal
method).

SNR=(n/2)1/2 - Sp/Sair

Sp : Average of signal value in the tube (S).

Sair : Average of signal value out of phantom (N1-N4).

The injector continually injected at a rate of 3 ml/s. The injection and
scan were started at the same time.

d : We verified the dynamics of the contrast medium. The time-SNR
curve shows the changes in the contrast medium’s intensity over time
within the phantom. The SNR was calculated by measuring the con-
trast medium in the center of the phantom and noise outside the phantom.
The contrast medium stayed in the phantom for 4 s and we observed that
the peak occurred after the contrast medium had been in the phantom
for 2s.

EEFIE AL F B C injec-

LD OB L Z 1\ 22hd RO (Fig. 1c:

tor A AN — | 34T,
2) EGEHE
ME 7 7/~ AHRRERS OKIE O, signal-
to-noise ratio (LL'F, SNRIO.D) %7 >/
LopzE E OZERESEETRL /2.
EEUnAE P IC B LR (BT, ROD %ZakiE
L (Fig.1c:S), ZDO¥¥HESHE, 77/ F

N1~N4) 4 GOF#HEZE% (A) OFRITRA
LCTRHLZ.

SNR = (n/2)1/2 - Sp/Sair

Sp : #LLmEMN, ROI (Fig. 1c:S) WDOFH
f§%5fE, Sair: 7y kA4t 2Edo ROI (Fig.
1c:N1~N4) NOFHE5E

20094 12 A 16 HZEE 20104F 3 A 12 HAET
BURIGERSE  T543-8555 KB KESFXZE » IR 5-30
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Z @ SNRIZ & D RFRIZ Lihf 2 FRC L, &

e n iR L /o (Fig. 1d).
’fﬁﬂ 2 A AT & k 2RI A%
=g ipti 34
1) k Z2MEIFEERLE

k ZERIFHERINC I\ T, FMERT 3 —F
FHwE X, T a—-FhREY, A54
AH Mm% Z & 7= (Fig. 1b). Philips ¢ %
Bl 3D FRIC I\ TRANCTEIE S % k 22O
JiE) % inner loop (LA, IL), #2567 E ¢
%J7A % outer loop (LU, OL), IL OJjm%
turbo direction (LA'F, TD) ¢ #d 4. WE
L7-IL/OL OfiA&HEE, TD# ZIZL 7
Linear/Linear, Low-High/Linear, Linear/Low-
High, Low-High/Low-High ® 4 i T®» 5.
bz, TDEZYICLAHBEICOVWTHHE
RIC (4D 17V, &I TD % Radial, IL %
Low-High & U C&E 9 EfEIRG L /- (Fig. 2a).

2) EREHIEAT L

£ k ZERIFTTEE TN 5\ T, BRGBH 0B
"o AR, 4BNP6 8, §Br6 121, 12
Wt 168, 16 056 20 & 5 FHEHO % A
IV CHRB LA (Fig. 2b). 61T, Thb
DOEFNC BN\, k 2 A 5EIL 7B & RRE

OEFH %, BB 20 FREEH L TEA - i
ESHIEHFITOWT T 7. s, gl
BB ISR UFATICHERm & L, Ch
I3 A VOBEEDI=DHAF I v 7E—FIC
THB L 72, iz T, 20 Mkt L Gl
A LB EL, SEEAOREIT k 22/ %
SEIL/I-ELD SEICkRD 00, SEAIRE
%5 R (0.04%Gd-DTPA) L7%HEICD
WT AL, E72, TDRY & L7-8E
O IL/OL DA EbHLE D> H, Low-High/
Low-High @ over contiguous % 3 L 7= &
KOV ThHIRBE L. £ L Tk ZEMOTFT—4
BLFIEOM A G ORI X AEE O L BZ L
7z. 7t¥, TD=Z,Y £ 41T, OL % Linear |Z
L728E1E 85 12 723, Low-HighIZ L
7B EIT0MLE 4R SEIL /2 k ZEHOH
DEixh.

Radial OFEHEITEOF L, k ZEH O E T
BREL oo, ZERSHELT S &S FIChk
BEEIZ 20 B CTE A2 & ThAH. ST
AT A AME AL 4 T & ChrgRR (20 B)
Tfi— L 7.
a3 0 fRFEM k =M FEERL T
77 AINH—T DIERK

kA7 m

Turbo Direction(TD)

Inner loop (IL) /Outer loop (OL)

Fig. 2.

a: The k-space ordering scheme

Linear/Low—-High, Low—High/Low-High

Z Linear/Linear, Low—High/Linear, Inner loop(IL) =the direction in
Linear/Low—-High, Low—High/Low-High which the k-space is filled first
Y Linear/Linear, Low—High/Linear, Outer loop(OL) =the direction in

which the k-space is filled next

Radial Low—High/-

Turbo Direction (TD) =the direc-
tion of the Inner loop

Osec 4sec  8sec  12sec

7 :Contrast

16;ec

b: The time (4s within 20s) that
the contrast medium remained in
the phantom. The scanning time
was altered in each MRI scan.

20sec

20sec Scan 3ml/sec
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AT L 72 k 22 FREE IO R, REHZLD
O+ L TTD=Z,IL/OL % Linear/Linear,
Low-High/Low-High ¥ X U TD=Radial, IL=
Low-High @, #{LlUNEREICET 555
FAVOETTT 7 A IVH—THAER L 7.

] R

Bat 1 SRR ORI Z LR IC L 5 B Re
ﬁEE‘u

Injection IZHB W T, 77 v F ANEKAID
GEEZAWTHLZ ERMRTE. i
FHIC LB SNRZE— 27 2 2 RO 7/2 60
7R LR & 7 5 72 (Fig. 1d).
Wit 2 - SERFIEA G & k 22 ALY & 4
g w3
BUMERBICS A VIROT —F7 7 7 b %
RBDI=. TD % Z 12 L 7=%4&, OL 2 Linear,
Low-High & $ICHEFA % 5EIL /- k 22RO h
DRI E S R/ DD BT —F7 7 7 +
BBEE Th - 7o, EREEEBIC R 5ICL 7
WoTTAVORTM» LD, THIEFIC
Low-High CHIZ > & 7 - 7= (Figs. 3, 4).
F/oTD % YICLAHBETE, §XTOHA I
VI TR 12T —F 7 77 FIBETER
no 7= (Figs. 5, 6), AT A AJ (KW
) TMPR%ZL72ECH, 7T—F 777 +%
R Tx7 (Figs.7,8). 7—F 777 FHH
O TD % Z IZ L7285E LR TH - 72
Radial CIIHN D27 —F 7 7 7 FIWRTE
Tipo e, AT A AF D MPR CIRWERE
B4 VAR bNT (Fig.9). TD=Z,Y
Radial 12 3\ T 20 B L TERA 4
A - WBHEIRIEER, BICHY. /T —F
Ty 7 PEREONhSB, TDBRY D
MPR (ZBE L T3 A& O A IS H T DA
BS54 VR LN (Fig. 10).
et 3 0 AFEMW k ZERFTHEEINIC BT 570
T 7 A IH—T DIERK

BN ERENCET 25 7827 7 £ )UIZDOW

LV
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Tix, IL/OL A& o+, Linear/Linear
(Fig. 11a), Low-High/Low-High (Fig. 11b)

DICHEIL 72 k ZEEOHFOAHTEFRIE L T
W BT IC O BAE A PHE L TV AEE1C
BWT, 07 5 A A—T3%E6nTRD
[ENT —F7 77 F binoiz. Tz EE &
L CEfi¢ % &, Linear/Linear O 413 3.1
pixel (4.25 mm), Low-High/Low-High O &
{3 3.4 pixel (4.66 mm) TdH-7z. EFIEEHE
BAHED 2RI NS H & T 07 7 A
N—T3MEPFL, e, BEIHELRD,
OB ZICHIN TV DB - /.
Radial ICBL T T NTDOX A I V/7ICBW
T, BUMmAE R PRI 3R e A T e v b o
D, ELUNE, FFICoOMr6 4, 16825
20 f')‘f'f‘/ﬁ vV a—FLTWEES D
bn/z (Fig. 11c). 20 #iEEH L CERFI %
HEA - WESHIGEICOWTIH BN >/ 7/B
77 ANDELNITE L, BERELE Ko7
(Fig. 1la~c, && FB). T/, 5RBEHRL T
20 Wi L CERAIZEA - WES H 70
FIZOWTE, HRL TRV DICHARTE
FHEIIKL - 72h, Bi-7/c /a7 A
DELNZ 7 7p > 72 (Fig. 12).

% £

Philips ¢t Tid, MRV;#0#H % 6 H L 7= 3D-
T1TFE IZ & % isotropic matrix O % D% Thrive
(T1 High Resolution Isotropic Volume Excita-
tion) | LS. SEIFERL Gy —r v A
12 TE 73 out of phase [T < 7575, 77k
LAPICREMI R 3 & a7z, FRIE &
FHLTOWAEW. XoT, Ry—r VATHIC
[3D-T:TFE] & L 7.

EHRIOWERA IV T Z50 52 LIl
T, k=0 % AN %72 DITIEE IS END 2
FECThHY, 35EN TR R - SR
FIREXFITBICT RO TH LB H D,
558 E L. S6IC, kZ#RIFTREES] A B ~
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TD=Z =
el I i e
OL:Linear|::> 4/

0-4sec  4-8sec

N
B
<

o

TD=Z

U

=Low—High

0-4sec 4-8sec

=

[
=
@
-}
2

Q
=

Y

b IL=Low-High

A BEDLRIZ LD, B TR L. &
EIEET L7727 —F7 7 7 bid, kZE2ME Rk
%7 — R OHFEP BT EME 2 /22 LI k-
THELSD, IBYWHT7—F7 77 (trunca-
tion artifact, ringing artifact, Gibbs B 4)12).13)

O—FETHHEE2%. MUEHATEAZA
VIZTH Kk EBOT—2BHIRIC LD T —F
777 FORBOMT L L o, ARFEEEEE
BEa v F o ANCHEEL QW AED, 50D

8-12sec 12-16sec 16—20sec

a IL=Linear IIII III.
b IL=Low-High I

=i Wy

8-12sec 12-16sec 16—20sec

IIIl I (0-45).

Fig. 3. The cubes represent the k-
space. The gray blocks displayed in-
dicate the contrast medium re-
mained in the phantom.

TD was uniform on the Z axis. OL
was Linear.

a: IL was Linear for these images.
b:IL was Low-High for these im-
ages.

The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4

v

The artifacts were most obvious
when near the middle of the k-space
(8-129).

Fig. 4. TD was uniform on the Z
axis. OL was Low-High

a: IL was Linear for these images.
b:IL was Low-High for these im-
ages.

The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4

12

The artifacts were most obvious
when near the middle of the k-space

AL A HEST L. Lo T, KRAMEBERA
DRI IEHHRDGEAET S LEBMEITHEL,
aAVEFSANBERST, 7—F 7577 FHH
VDK DI e BRI T O RIS E
MEIDFAETH L, ERICESHMETTAC &
LB, WROWOEIL KD, T—F7 7
7 FOEF LKL B h o 7. IR EER
CBTAEFREECEST—F 777 MO

T3, keyhole imaging % Fi\ 7= RIEE DO
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TD=Y

Fig. 5. TD was uniform on the Y

OL=Linear

IL [$
E$

axis. OL was Linear
a: IL was Linear for these images.
b:IL was Low-High for these im-

4 8sec 8 12sec

5@5

[L=Linear

Q

N
@
<

b IL=Low-High

TD=Y

12 16sec 16 203 ec

S€C

ages.
The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4
s.

The ringing artifacts were not seen.

Fig. 6. TD was uniform on the Y

IL
oL
FLow—High

ﬂil

4 8sec 8 12sec

N
@
=<

[L=Linear

Q

Eiﬂ

b IL=Low-High

75‘32651‘0. TD # Y iZ L7236, —RE&RE
WCIX7—F7 7 7 FaHTwZawnw L SiIcEbn
o, A5 A ZAHEICMPR %4 5L, 7—F
T PEERT A ENTEL. TOLEDIC
TD %252 L TT—F7 77 FHBOKR
WAL T % Z L - 7. Radial Tid HIZ
DT —FT 7 7 MR TE -7z, FDi:
&, TD % Y IZ L7284 L RBRIC, Radial iCks
WTCH AT A ASHD MPR %47 - 7273, :zh
WZOWTCHEICHIL DT —F 7 7 7 iR

76

12 16sec 16 20sec

C

axis. OL was Low-High

a: IL was Linear for these images.
b:IL was Low-High for these im-
ages.

The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4
s.

The ringing artifacts were not seen.

é“tt#of:. 72, 4ME{#FEMH L 7- Radial (38
I L HWEEMIET A HE, T4&bb, TR
Z & 12, kZ22fi7%, k=0 %0 & L TEREIC
BET A & SRR R S & TFRE L Ty
< J7# (MultiVane, BLADE, PROPELLER)®
FIRRELY, kM KRR (k 2E2HF
PR 2 OE R m 2 - T, FEE
ICHAHRICERD TV &, F5ICB L TS A
BB b E RS & T Pbd 5720
T—F 777 FRENEVWEEZLNS. L
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TD=Y (MPR: slicing direction)

Fig. 7. We were unable to see any

L )

artifacts in Fig. 5, so we selected a
cress-section of the MPR (multi

0L=Linear|:>

z

Y
a [L=Linear
z

Y
b IL=Low-High

TD=Y (MPR: slicing direction)

planner reconstruction) image.

TD was uniform on the Y axis. OL
was Linear.

a: IL was Linear for these images.
b:IL was Low-High for these im-
ages.

The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4
s.

The artifacts were most obvious
when near the middle of the k-space
(8-129).

Fig. 8. We were unable to see any

L
oL
=Low—HighI:>

Z

IL=Linear

Y

b IL=Low-High

L, BUmENOT X — 2 —FIZBIL T
EARMR O X O /R FCh b L s
DFERMNE 2 bNDH, FEAIC OV TR 2
WETHHEEbNS.
FOTDIZRWTh, HREBIFH 20 Bz <
BEAEEALLBERHENLS2T—F 777 b
IR TR - 72, CORBETIIEFRIORB
BANSBICARLT LD, BEAE 5 BEER
LT 20 MaifiiE A L 7-#at o L7285, BT
FRBEORRTH - 7o, T hid k 2= FiE

artifacts in Fig. 6, so we selected a
cress-section of the MPR (multi
planner reconstruction) image.

TD was uniform on the Y axis. OL
was Low-High.

a: IL was Linear for these images.
b:IL was Low-High for these im-
ages.

The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4
s.

The artifacts were most obvious
when near the middle of the k-space
(0-4s).

M, i L CGERRIDSEE LIS DT —F 7 7
7 OB RTINS EERT A Ly
L, 20 HEHGEATH-> T, TD=Y O
MPR &I 35\ T, FRUUME A B IC A T O K
BEROFA VPR BN/, ZThid Radial T
O MPRIZEWTHRKICAR LN, ThbiC
DWW, REBIEWNICEIT 5 ZIP (zero-ill in-
terpolation) I(Z k> TCT v IMITKIF LT v~/
A=Y a—FBRRONEEVSHENRDH N,
MPRIZBT AT 4 /I22WThH, 2mm DA
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TD =Radial, [L=Low— ngh
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Fig. 9. TD was uniform in the Radi-

; al
a: IL was Low-High.
b : The images were a cress-section

P 0 4dsec 4 8sec 2sec 1

(MPR:
slicing dlrect|on)

Y IIII"II||||I||I|

Osec of the MPR image.

The injection rate was 3 ml/s and
the duration that the contrast medi-
um remained in the phantom was 4
s.

Ringing artifacts were not seen.
Very light lines appeared in the
MPR (according to the slicing direc-
tion, Z).

Fig. 10. The contrast medium was
continuously injected during a scan-

L | i (LHIL) | i (L/ILH) \ | (LH/LH) \

t;I;E::v[High ning time of 20 s at 3ml/s
( )= (IL/OL) a: The images 1-4 have TD on the
- Z axis.
TD=Radial 1:IL=Linear, OL =Linear

: IL=Low-High, OL = Linear

: IL=Linear, OL =Low-High

: IL=Low-High, OL = Low-High
b : The images 5-8 have TD on the
Y axis. The images 5a—8a are cress-

> W DN

section of the MPR images.

TD=Y I3 i I II i I
(L/L) (LH/L) (LILH) (LH/LH)

(MPR) B

5:IL=Linear, OL = Linear
6 : IL =Low-High, OL = Linear

EWDLS)’ 7 : IL=Linear, OL = Low-High
8 : IL=Low-High, OL = Low-High
without

5a: The MPR image of 5.
6a : The MPR image of 6.

over contiguous
Thickness:1Tmm

SAABAMFENC LY 1mm JE & U CEBER T
% over contiguous IZ - TE/RL TWAHD
WCEBEOBEKPEON/-EEZ2ON5. BGET
% 7= &, over contiguous (L9 L C,
JF &L TiREd 5 Lk L7z (Fig. 10-8b).

SEIOBFIZ WL, "EEAR D BiSE ot
IEWD D ET 570, GRS L UG
F MR 51213, BERANOFE R

1 mm

&L DD
3, SENSE ¥ over contiguous # AN X 5% # 15

78

7a: The MPR image of 7.

8a : The MPR image of 8.

8b : The MPR image of 8, not in the
over contiguous mode. (Thickness
=1mm)

The lines were not seen compared
to 8a

¢ : TD=Radial, IL=Low-High
Ringing artifacts were not seen.

77z, 7535, SENSE % W= B &1 D A4
6T, HOTWwWaWEAYICEWTL IO
T—F7 57 FIHETS.
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Fig. 11. The profile of the perpen-

alaso o
200 | O-4sec 200 | O-dsec 200 | O—4sec . .
i ~ a0 v 0 ~ dicular cross-section through the
50 50 50
P 2 i 2 s center of the phantom
200 —osec 200 —0Sec 200 —0SeC . .
2 ray i A 1% 7 a: TD=Z, IL=Linear, OL =Linear
S % so .
o o o b:TD=Z, IL=Low-High, OL=
fo| B-12sec 7Y | 8-12se0 o | 8-12sec [— Low-Hi h’ g
i .
3 }J | | v‘r I~ | / \ Ow-Hig ) )
S ) v ¢ : TD=Radial, IL=Low-High
20| 12-16sec “ 200 | 12-16sec 200 | 12-16sec .
120 i 130 iy 130 7Y The profile was widest when the
k- Y 3 Y i Y trast medi ined in th
o o o contrast medium remained in the
tm | 16-20sec 2w | 16-20sec 2 | 16-20sec
10 - 50 LA 150 yaY phantom at a low frequency area.
» == b i » AR
o
| 0-20sec Y “o | 0-20sec Y o | 0-20sec [
350 A aso ! psd A
0 H ] H 0 H
% = ] 1 o =
S | S0 | B T
S = et — et T
- L ——— 10— e 1% Y,
o o 0

The profile of the perpendicular cross-section through the center of the phantom

The blood vessel phantom ‘

Hii
i

Diluted contrast medium 4:1(water: contrast medium)

a. TD=Z, IL=Linear, OL=Linear
b. TD=Z, IL=Low—High, OL=Low-High
c. TD=Radial, I[L=Low—High

Fig. 12. The contrast medium was
diluted 4 : 1 (water : contrast medi-
um) was continuously injected into

TD=Z TD=Z
. _ o TD=Radial the phantom for 20 s
[L=Linear fL"Low High IL=Low—High a: TD=Z, IL=Linear, OL = Linear
OL=Linear OL=Low-High ow—HIg .
b:TD=Z, IL=Low-High, OL=
Low-High
¢ : TD=Radial, IL=Low-High
Ringing artifacts were not seen.
a c
500 500 500
450 450 450
400 400 400
350 350 350
90 A 250 " %0 n
a0 A 150 A 150 A
% % ——'——'\v/' 'Vv- o =4 VIR Vs
0 0 ]

WA EBINE 7 7 APICAS £ TIC
BABEET L7290, THRELV—FICEL
TWwWhHEEZLN, 4V V7 Z—TOEAKs
DREDNEREINT —F 7 7 7 MBS 5
3w EEbns. F /- flip angle sweep
N S, flip angle K\ S DA HIR 41T
< L THR K 2587 steady state IREEIC T A5
il L TWb7®, BITHORBEITITZEA
L ARE NP ST oY gh i

T7 y A —7OfER (Fig. 11) X0,
COT—=FT 7 7 b wBEBS H720121E, KFA
BB A & R £ T, TEALETHR
GRFErP S —ICE R DAL TOHUNEDH
L. ZNICEEFHOEALV — &% &30
2, BHRL TRELXHSL T I eI v iEbn
%. T, ARV YLERANC LS, Be
B M §% #EFE  (nephrogenic systemic fibrosis ;
NSF) &SN TV A, TPl - Tl
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WA P ETHRAIT A LI LA T —F T 77
FOHB L FHINSA, Radial #HH I 5
CETHMNA R 5T LRIz, Ly
L, Radial I35 55 E & L CII K I B K
2 O PRI I\ CREME T B 728, O
VEFSAMIBEL TUIRFOKRAE S /-.
FKEOBREIC BT, TR OB YT R
ICEEL T BICH A3 v 7IBOFM
Mz CIENTHS. SEOPFETIE, BIC
EEAD k ZERO—IBICHFEL TWAHIRED
BT, W7 7V P LEMHL, &
INCZE L T RRER & B 2 /.

] S

WEHHIEAZA IV 7B X0 k ZZHFEE S
EOENCEY, T—FT7 77 FOHBIEIEL
45 T TE/. Radial A d 7T —F
777 MEIBN T T

¥, AROERIIHE 37 [0 B AKBR LB
Fake (BEd) ICBWTREL .
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Verifying MR Imaging Artifact by Changing the Timing of Contrast Enhancement
and k-space Ordering Scheme in 3D T1TFE

Yasuo TAKATSU!, Yoshiaki CHUMA?2, Tetsuya KIMURAS?,
Takayuki NAKATSUKA*

10saka Red Cross Hospital
5-30, Fudegasaki, Tennouji-ku, Osaka 543-8555
20saka Kaisei Hospital, SHIMEDIC Clinic WEST, ‘Kinki University Hospital

When using a contrast medium with magnetic resonance (MR) imaging, changes in injection tim-
ing may cause an artifact that degrades overall image quality. To verify this artifact, which is derived
from injection timing and the k-space ordering scheme, we evaluated artifact grade in 3-dimensional
Ti-turbo field echo (3D T:iTFE) imaging by altering the duration of the contrast medium injection
(0.2% gadolinium-diethylenetriamine penta-acetic acid [Gd-DTPA]). During the 20-s scanning time,
we injected contrast medium at 3 mL/s and varied the duration of injection from 0 to 4 s, 4to 8 s, 8 to
12, 12 to 168, 16 to 20 s, and 0 to 20 s. First, we verified the dynamics of the contrast medium.
Then, to analyze the artifact, we combined the turbo direction (Z and Y) and k-space ordering
scheme (inner loop [IL]/outer loop [OL]=linear/linear ; low-high/linear ; linear/low-high ; low-
high/low-high) and combined turbo direction (radial) and k-space ordering scheme (IL =low-high).
We created profiles from the perpendicular plane that went through the center of the phantom. The
width of the ringing artifact changed according to the injection timing. Artifacts were most obvious
near the middle of the k-space when OL was in the linear and low-high arrangement. However, the
ringing artifact was not seen in either the radial scan or when the contrast medium was injected con-
tinuously for 20 s. In conclusion, reducing the ringing artifact requires lowering the rate of contrast
medium injection ; diluting and increasing the gross weight of the contrast medium to equalize its

concentration until the end of the scan ; or performing a radial scan.
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