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[(HZE] Hm AP IS EE (1,15 mL/s) 4L 2 2 — B ( Gadolinium ethoxybenzyl
diethylenetriaminepentaacetic acid, Gd-EOB-DTPA ) 345 i 24z ( magnetic resonance , MR) JIT- At ) 253 5 50
WG B S k. Jiik BB PPAG AR B 2012 4F 12 5 % 2013 45 9 4552 Gd-EOB-DTPA JiFji
MR Zfj 234 5 A i 83 106 ], G045 1 s B 1 mL/s J35 52 4], 1.5 mL/s SB35 54 5], XF 3 ik J 34
SRS VAL . 2 AR DL B2 W B s DAL A R I S KU R 3= Sk S s ik I S
JR B {Z W L (signal noise ratio, SNR) #1584k 3R ( contrast-enhancement ratio, CER) {22 5521k , B TEAL IE =
Sk JH S S RS ST TR KR EUR D5 S DI E S A i 22 e, 858 Gd-EOB-DTPA i
SHEEEEA 1 mL/s 411 1.5 mL/s 4438453 SNR Fil CER 22 5 I04e it 2 XL (P >0.05) ,1 mL/s i £ 3
ik S ISR AR FLE 4R T 15 mL/s ZH(P <0.05) o &5 Gd-EOB-DTPA {3 1 ml/s
1) JFE A 2l B0 PRI o e O T S R B A 1.5 m/s ) JFRIE S O [R5 i it
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Influence of injection speed on quality of arterial phase images of liver in Gd-EOB-

DTPA-enhanced MR imaging
Zhao Jun, Li Chuan, Chen Wei, Zhang Lin, Wang Jian, Zhou Daiquan ( Department of Radiology, Southwest Hospital ,

Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To explore the influence of 2 different injection speeds on the arterial phase
image quality of liver in gadolinium ethoxybenzyl diethylenetriaminepentaacetic acid ( Gd-EOB-DTPA ) -
enhanced MR imaging. Methods Hepatic arterial phase images were obtained after injecting Gd-EOB-DTPA
contrast agent at 2 different injection speeds. Totally, 106 patients performed Gd-EOB-DTPA-enhanced MR
imaging from December 2012 to September 2013, and 52 patients were treated at the injection speed of 1 mL/s
while 54 patients were treated at the injection speed of 1.5 ml/s. Two radiologists quantitatively evaluated the
signal-to-noise (SNR) and contrast-enhancement ratio (CER) of enhanced liver parenchyma, abdominal aorta
and common hepatic artery, and qualitatively evaluated the scores of 5 items including liver parenchyma,
abdominal aorta, common hepatic artery, portal vein, image artifact and the total score of all the 5 items in the
hepatic arterial phase. Results The SNR and CER of liver parenchyma, abdominal aorta, and common
hepatic artery had no significant difference between the 1 mL/s group and the 1.5 mL/s group (P >0.05).
The mean scores of the abdominal aorta and common hepatic artery and the total score of the 5 items in the
1 mL/s group were significantly higher than those in the 1.5 mL/s group (P <0.05). Conclusion Based on
the quantitative and qualitative evaluation, the image quality in the hepatic arterial phase is better when the
injection speed of GAd-EOB-DTPA is 1 mL/s than that when the injection speed is 1.5 mL/s.

[ Key words | arterial phase; gadolinium ethoxybenzyl diethylenetriaminepentaacetic acid; signal-to-

noise; contrast-enhancementratio; injection speed
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£ ZE R — 4l ( gadolinium ethoxybenzyl diethylene-
triaminepentaacetic acid, Gd-EOB-DTPA | 1§ 44 : & 5%
) S —FTRE SRk B v HLR] T K B JH 4 i
SR EAE S — Rl R AR Y AT IIE R 23R ( magnetic
resonance , MR ) 3 3 % [ 71 732 f# ) . Gd-EOB-
DTPA REGEHLALLS 24 /5 TLAr 80 N Y I F1 45 245 20 min
LS R 1) T 200 M R BT P o 400 6 30 AT O
SEFIFSE 5T 145 5 %0 e B 42, G Gd-EOB-DTPA i@
W AN R B Y —Ff MR R F-BE . BT Gd-
EOB-DTPA {F: 55 3 3208 0 5/)n ik B8 oy S R R M, MR
ReEsRBNPHEE S R MR 38552590 3h ko 1E 5 as At
AR, SRS I AR HE4 TR B 7 76 I e B o B 5
) — AR

SlKARZ MR 3l 285 UG B A AR , X 20 JH- 240 e g
AR UL 90 25 JE S oy 67 g 728 P B 119 M 5132 Wi A i
%, Gd-EOB-DTPA JiF[IiE 2y 253 58 31 ik 0 TR AR SR A7
FEJLANR) 2 35—, Gd-EOB-DTPA T 55 5] & A A FR 53
Sk B MR £L59] A9 1/4 (0. 025 mmol/kg Gd-EOB-
DTPA vs 0. 1 mmol/kg Gd-DTPA) Fi11/2 (0.1 mL/kg
Gd-EOB-DTPA ws 0.2 mL/kg Gd-DTPA)"™ ;45— Gd-
EOB-DTPA {355 F) 54/ 0N , 2l kW 59 I Rl AR J2 (5 ~
10 s) , MR F7 5 3 Pk AR I (8] 2 15 s A4, HERRAN
B BRI MEE 2K 5 45 =, GA-EOB-DTPA f T, 334 5%
A RREL AN 2 B RIS 2 B s B 5155 K
23 8] ool B {5 5 TG B R, | i SRR T RO AR
0. HTMBEFE RV, Gd-EOB-DTPA iFJIE MR #fik
B AR B 3 52 ), TR Ry 1 ml/s
8¢ 2 mL/s, iz ] MR 2857 B 4 AR WL 38 52 551 1) 3 ik
6 20 i A, 28 3 >4 49 O 4 I R) R & O A
OO A R s e B U 0 00 A 5 Ak
ROR , Gd-EOB-DTPA B MR 27 R B AR X 1 5 1
FALT 2 mL/s B30 W BIHECR 5 J5 ik e A 2l ik 9 &
B o7 i 22 S H AR /0 DG

AWF5E FEE A GA-EOB-DTPA Vi 5 3 & 73531y
I mL/s FI 1.5 mL/s JiFJE Sl k0BG B, FEALAIR T
2 mL/s VRS TR 2l Dk 0 TR o 1 22 S, R0
S AR S SRR AE R T 1 ml/s, /N T
2 ml/s (R, AU AL Gd-EOB-DTPA JHFJiE 3 25
SR BRI 4 XA e B kA R
1 #REHZE
1.1 s RFH

[mIEPE A A 2012 45 12 A 2 2013 4 9 A 1EW

P S B B S BB 3 3. 0T Gd-EOB-DTPA JIT-Hik g 45 57
VERAE () 826 (il A AE 00 H 2 A B (8 T2 By 2

L. BB ER AL RE: ©JC MRI A5 £ 2% RE
Q@TCHE 4R Gd-EOB-DTPA JHFJIE A5 £ 52 ; B 3 ik 191 &
BRI T R 12 1 ; @Gd-EOB-DTPA 74t f5 ] 20 mL
A FRER K %k ; @ Gd-EOB-DTPA #: fif 3 % 8 1 ml/s
1.5 mL/s; © a3 H 52 il 4% Gd-EOB-DTPA Jif
JIESAS G s A Ay, HEBRAR U (D 5 A2 A WA £ 2
(n =58) ; @AIE Y 1y Bl ik EHG R R IFTH] 3 B (n =
85) i Wi (n =48) ; QUET i K BE 5K | W2k m 1% ] e
S5 PR JC I C G 58 S B R R4 (0 =39) s D1k
A (n =26) ; @4 H R /K 7 4 77 52 9F 20 mL
(n =258) ;© Gd-EOB-DTPA ¥ 5t # & JE 1 mL/s F
1.5 ml/s (n=206) ., &1t 106 B9 AABISE
1.2 MR # K

BT B &4T 3. 0T MRI £ 2, {# fil Siemens Trio
3. 0T(Siemens Trio, Erlangen, Germany ) #-5 B s 4R
AN 2P Oy 8 B IR Rk P . R E AR O Sk ek
MEME, 18G B BB 4 S ik -5 g T 12 4 % ( Spectris
Solaris EP, MR Injection System, Medrad, ST1011765,
US)  SJETESS . T A & o a5 1 4, 5 51
AR FRER KSR 1.0 mI/s 52 3] 3 26 2 21, 5%
FIFNA BEER K RS RS 1.5 mL/s 54 f51], AL
TR R TSI Y0 20 mL AR FRER 7K LAAH ] () 3 56
k. S TEARDL 2 Yk A 1 S SR 4R B YK
ok PeE B e 5 (half-fourier acquisition single-
short turbo spin-echo, haste) [ B & H}[E](TR)1 000 ms,
[l I ] (TE) 91 ms, 4% £ (FA) 150° , %E % (matrix)
320 x 256, #L5F ( FOV ) 358 mm x 358 mm, )2 )& (slice
thickness)6 mm , {93 B [A] ( scan time )22 ~26 s ] : &7
2 K HA1R, T, haste( TR 1 000 ms, TE 88 ms,FA 150°, %1
[% 350 x267 ,FOV 350 ~390 mm x 262 ~292 mm, )25
6 mm, FIHifif ] 22 ~30 s) ALY T, INALE
S AL %) (TR 206 ms, TE 2. 45 3. 83 ms, FA
65° JE [ 256 x 192, FOV 350 ~390 mm x 262 ~292 mm,
JEJE 6 mm I [A] 18 s) o BAYKHA] L =ZEZR BN 4
1 ¥ A5 7 41 ( three-dimensional volume interpolated
breath-hold examination,3D-VIBE) (TR 3. 42 ms, TE
1. 45 ms,FA 9° 4H[% 320 x225,FOV =400 ~420 mm X
280 ~300 mm,JZ/E 2 ~2.5 mm, = EHE] 15 s) 245245
KA 1K, 45255 FH MR 5678 B3 R 7R B i 5 70 1Y
(8 (R R BAAE MR R IS LB R E ) , 4R
Ek EBUE TR R (& 1) JF4R4r 3D-VIBE R
RSN, 45 2505 60 s (1K) (180 s (AP 15) |
10 min (FHIHEA) A1 15 min (405 15]) 1] 3D-VIBE ¥
FIRAR
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T m s pk B R & ot %), Gd-EOB-DTPA 2|35 jf £
Bl
E 1 MR ZRERBRRARERFIZARES I ERRA

1.3 B

JIF A e 20 ik S B AE R Bt PACS R 4% Eor#r o

FE TP B SR IS 430 00 8 P S 5 = 3k
AIFE B BKA5 558 B2 {E ( signal intensity, SI) , [ i )
AR S E S bRfEZE . HEAN 10 mm 247 )%
DR X 5 (regions of interest, ROI) 75 i A 22 WP 45 B 47
SV 2 PR SEE BT ST 1 R, BRISE A Sy , 0 S ) 3
TEIF Ak I A8 A 45 1 X8k, B8 3 Bl ik R 3l
WKFHEAR R 5 mm ZE45 1) ROIAE 3 A2 T 3 YL
BIE 5 A Slyy F Sy o FIEAARN S mm 247 1Y
ROL & 3 AR 5 A5 S i 22 BOF BB R 1 5t
{55 MPE bR UEZE SD ey o

SEEAEPRATT (5 L (signal noise ratio,SNR) =
SI/SD; 5 4k # ( contrast-enhancement ratio, CER) =
Sigssr = St/ Sl o T Sy H ST Gd-EOB-
DTPA Fiiill & #4195 5 58 B, Slygge iz T Gd-EOB-
DTPA J5 X AR A5 55 5 o

A RE AT 2 A E DA R O T A
G B IR S 5T I S Bk S Sl ORI T TR Bk g i A AR
JE DL S EGA TCRP AR RE 5 A0 H A 721 s bE 4y, 7F

fh TS OIFIESE T : 1 43 = JoumAk,2 43 = sAbsk
R—f&,3 4 = mARCR AT QI 3k 1 43 = Toil
16,2 3 = AR — M (I = 3h ik ST 5 TS 57 ST
ek ) ,3 4r = mALROCR I O s bk 1 43 = Too
16,2 7 = SALRICR — M, 3 7 = AL RIOCR I @1 T
k1 4 = Tk, 2 4 = mALRICR — %, 3 4 = #Akak
Rl s OIFIR PR 1 43 = 5,2 4y = — &, 3 4y = T
AP AL SRR — 3, WA ) — 302 A h i
JE R E IR R
1.4 %t ob

K] SPSS 18. 0 GEit-HR %) BT A B i ik A g i
IR, R & £s B FE R, 18 Mann-Whitney U #;
0 A 2 B8 110 - B4 A 1 AT 444 B A T IX
X RIS LA AL S P A S AL I R TR
AR TCIX G PGS0 FEAS Wilcoxon 5k A
LU T 20 RR 1 U S Joi 3 3 kR JHE S B0 ik 1)
SNR Jz CER & f 143 B 7 P AR50 TEIX il

2 #R

2.1 e RFH e

1 mL/s ZF0 1.5 mL/s 447 8% M0 4 o i 18
P S RUF98 HASEAR RN i & Pk 8 2 AT O Ge T2 25 7
(P>0.05), PHZEHMIGIKRFOREEA —3, 2510
=1,
2.2 ZEIRNLER

POZH B3 52 o R S KA S 3l ik SNR K&
CER it 25 (P >0.05,3%2),
2.3 FEREHHER

1 ml/s 4B H W E KR m T 1.5 ml/s
(P =0.005), i &3l kDT 4 F1 2 & ot s T
1.5 mL/s 4 (P {54351 5 0. 007 .0. 003 ) , %5 5 0, 3
3,42,

®1 FMABEN—RIERTLLR

{ENDiR S

BETRIR

SRR AR (AR B A )

A HRCE) MK s et Rt L A P
g B Y 1 Ul ava : z & :
’ e 1 CUomw T gl mbE
AT TREATS gt L 7
Il ml/s2 52 46.73+13.25 42/10 62.64 £12.26 24 23 25 2 1 0 0 1 0
1.5ml/s 2 54 49.89 +12.71 49/5 59.83 +9.13 31 22 18 1 1 0 0 2 0
Py 0.14* 0.14" 0.21° 0.25" 0.72> 0.12"
a; PA4i# it Mann-Whitney U #3355 ;b P A8 33 o2t 5
*2 WABEDRPEEREZIBHAH SNR 1 CER EEEE (x +5)
SNR CER
bl n . — — -
iR 15 3 Bk AE B3k AP B 15 3 Sk JIF B 3k
1 mL/s 21 52 124.23 +£22.99 316.43 +82.89 229.64 +£49.41 0.15 +0. 06" 2.74 +1.13 2.42 +0.87
1.5ml/s4 54 131.90 +£24.75 318.60 +82.01 227.28 +61.78 0.17 £0.09 2.77 £0.89 2.32 +0.69
P{H 0.08 0.72 0.17 0.73 0.73
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=3 MAEREIRPERGIEETNER (v £5)

4151 no JEESKERAIE Y PRSIy IPIESE BRIy TR AT W1 Py puvi
lml/s#H 52 2.84 £0.43 2.82 +0.44 1.73 £0.53 1.57 £0.58 2.55+0.61 11.51 £1.45
1.Sml/s#H 54 2.55+0.61 2.53£0.61 1.61 £0.63 1.69 £0.55 2.33 £0.65 10.71 £1.35

Pa 0.005 0.007 0.190 0.280 0.080 0.003

T m M ESM; T ®FEFK Al mL/s48;B:1.5 ml/s 48
B2 FREEHEEELER W IRFAEIS
Rk R

3 Wig

ARAFFREER W, 76 2 AL I R R AR S AR
— YRGS, S EE S 1 ml/s 1.5 ml/s 2 8
FNESE 5T N 3 30 K R A B0 ik 20 kD 145 i SNR
M CER WA G725 (P >0.05) . P& i iForss
PR, 2 AU RE I —BOA R ESERE N 1 mL/s
I TSk SR T 1.5 mL/s 41 (P =0.005) ,
I mL/s 20 iF S8l koAb BORF T 1.5 ml/s 44 (P =
0.007),1 mL/s 208 = B bR AL 15 53 S 3l ik i 1k
1555 JHMESE Brsm Ak A5 53 T KR A0 A5 2 P DR
5 WA T 1.5 mL/s 41 (P =0.003) , g sl ik i)
IR S 5T F0T) i Bk o Ak 15 3 T g it o 2 R
(P>0.05) Wi ths - EARE WSR2 7 (P >
0.05) ., HARE T I GAd-EOB-DTPA 3 Jik I K115 %
TFE bR RS R 1 mL/s f11.5 ml/s A5 T
S R E RIS R R S N 1 mL/s
ZH 1) JFEIE 2 ok 3 AR T B0 TR S 2 1.5 ml/s
A, FEAREAERE 3 3 kR B0 Bk I 4 5 T sSOR oE
(K 2) . BF 1 ml/s JEGEE/NT 1.5 mL/s {4
BRE DR e b RIS 8 3 5 500 A 1ML 545 B 1)
i [ A, SR AR IR AT, 76 B ™ F I Dy
RT3 T AR5 0 3 RO IR L it s, X AA ot
FEMPE P — B0, 5 AR SCHER[ 15 ] 4 i
R -5

SIS MR JH I 2l 2538 558 5 3k AR, X500
PEMS AR R HEE, HH MR 3 52500 0 3 S B2 oy
3 mL/s'", i1 F Gd-EOB-DTPA [ /& v B s T, it 74
RUONE , T 53 7 AN i 3k B, 56T Gd-EOB-DTPA i3 5

JEE I S T 068 20 Ik B 145 o o 1) s il [ A A SR
R H 5 AR — . Chung %5 B 57 45 5 8/, A
Test-bolus 75K 4 2l ik W] K14 , iz ] SNRF1 i 98 X Lt
JH IS 5T A5 W L CNRVEAR 3l kA G, 75380 1 5
1 ml/s F1 2 mL/s 21 3 ik 3 S 5T 5 3 0Tl 2 12
Wi, LGE it 2% 25 5o Zech %1 R SR 45 B R, Gd-
EOB-DTPA F4f#EE N 1 ml/s BIESEEE N 2 ml/s
REAS 3 B 47 1 3 Sl KA 3R AL 3R . Tamada 2510 B
FEER BN AEM B Gd-EOB-DTPA {4 HEh 1 mL/s
RIS G 0 A T HE R B¢ Gd-EOB-DTPA {1
SHEE RN 3 mL/s EFEEE 1/3 Gd-EOB-DTPA 1 9 3 J&
3 mL/s SRAGH S KN EG T . DL B R AN
>4 Gd-EOB-DTPA 533 E AN 3, A1 ~2 ml/s,
1 mL/s {53 B S kT A SNR FiT CNR 5508 FILvE
SHEFEA LA, 5 2 mL/s BRI RS X b 22 5100
A= R MR SR BT R R B H R A X
/NTF 2 mL/s PG HEE B Dk B 0 5 AL R U 49
45, WA 245 7 GA-EOB-DTPA [ 73 5 Tk, A
W AR RS /N T 2 mL/s PRZL Sk %
RS R A G222 R (H RS W R E R
FBRENESEE R 1 mL/s Bk IS, 8 1 ml/s
ZH PSS B9 SNR F CER #3548 K&, /N T 1.5 ml/s
21, T RE 2 H o e AR S R % HE

AW FATATAE—E B R R . 8 0, A HL e
Z A ESHE EE, BIAMIET 1 mL/s {39785 2 3h ik &
G Bt DR Ry 3 B I R 345 5 ) Sl kL8 ) 45
RS IR ST o LR, T4 B sl O U I 1A
Gd-EOB-DTPA (AR CT ghzshgim 7 7 5wk i
R EROXT 5 2 118 i A 00 S SR e, (L2 5 T R S T 7
XFEE(fEME LG )t 22 , i T Gd-EOB-DTPA [y T,
s FR RN A AR A B T B A g i, BRI T4 2y
MR, DR b, dne) 54K — B g9 7 v 15 Gd-EOB-
DTPA i [k A 15 I i e 32 38 1 CT 3l 2853 98 3 ik
W MG T, LAGE B 7E 18 52 500 76 B8 EL A9 Fn 3 5
SRR A 2Z 18] 48— AP a5, A A6 T 3 ik 0 14
G TR B AR, (HARRARII

25 LTk, JER B9 Gd-EOB-DTPA L 1 mL/s fyi#
FETES, MR 98 R I BR E , Z 545 T 20 mL £ BiER
AR A 20 1 I 30 ok U T R fg i R 12 W K
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