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Quantitative Gd—EOB-DTPA Concentration Using T1Mapping and to Explore the Best
Scanning Sequence
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(Department of Radiology, the First Affiliated Hospital, Sun Yat—sen University, Guangzhou 510080, China)
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Abstract: [Objective] To evaluate the accuracy of the T1Mapping sequence in determining the concentration of
the Gd—EOB-DTPA solution by measuring the Tlvalues of the phantom, and to determine a better scanning sequence.
[ Methods] GA=EOB-DTPA solution phantom was prepared with different concentrations (0.007-1.814 g/L.) for MRI scan-
ning (n=12). Scanning sequences include Tlweighted image (WI) sequences (opp—phase, IR, SE, T1-fl2d, Tl-vibe,
T1-3D) and T1Mapping sequences ( VIBE_Mapping, T1-tra—3D_Mapping, T1-fl2d_Mapping). In TIWI, the signal
intensity of the phantom solution (Sp) and that of the reference object (Sm) at the same level were measured, and the
signal to noise ratio (SNR) (Sp/Sm) was calculated. In T1Mapping, the T1 values of the phantom solution (T1p) , the
reference at the same level (T1m) and the background (TIn) were measured respectively, and the SNR and contrast to
noise ratio (CNR) were calculated (SNR=T1p/T1n, CNR=IT1p-T1ml/T1n). [Resulis] The signal intensity(SI) and relative
signal intensity (RSI) determined by the conventional sequences were positively correlated with the concentration of
Gd-EOB-DTPA (P<0.05), except for the SE sequence (P=0.058). The T1 values of the phantom were negatively corre-
lated with the concentration of GdA=EOB—DTPA , with statistically significance (P<0.05). Among the T1Mapping sequences ,
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the SNR and CNR of the VIBE sequence were higher than those of T1-tra—3D and T1-fI2d sequences (P<0.05). There
was no statistically significant difference between T1-tra—3D and T1-f12d sequences (P>0.05). [ Conclusion] T1Mapping
software can obtain accurate T1 values. The T1Mapping image obtained by the VIBE sequence has high quality and fast
scanning speed , which is more suitable for GdA=EOB-DTPA enhanced MR examination of liver.

Key words: T1Mapping; Gd—=EOB-DTPA ; magnetic resonance imaging; phantom
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Table 1 Dilution rate and Gd—EOB-DTPA concentration of the phantom

Number 1 2 3 4 5

6 7 8 9 10 11 12

Dilution rate 10%0  6%0 3.6%0 2.16%0 1.39%o0
Concentration/(g/L.)  1.814 1.088 0.653 0.392  0.235

0.78%0 0.467%0 0.280%0 0.168%0 0.101%0 0.061%0 0.036%0
0.141  0.085 0.051 0.030 0.018 0.011  0.007

In( Concentration )

|
o
n

1 2 3 4 5 6 7 8 9. 13 14

Number

El1 Gd-EOB-DTPA &RRESNH
Fig.1 Concentration of Gd—EOB-DTPA solution

12 A#HAER

¥ 7% 15 £5 4 Magnetom Verio 3.0T # 5 MRI
(Siemens Heahhcare Sector, Erlangen, Germany) ,
BEAE R BLRRAS syngo MB17; i FH 8 38 18 #H # 4 1K
2

S IR P RS B BROC T ILIRAE S 2 IR )
XF LI S A5 5 0 B A1l el Al A A I o
AR, AR R AR H R E A
WER I I F R, KA T RE 7 b0 IF 5 £/
VAT  ARIEAREE 5 BROCAT AL T[] — K o AR
PR IR TR — Ko A R e %



e T, AE. M T E i P R 00 5 (AL ZE R — BV ok TR R o A P 91 869

AL =AT7 1 TIWT EE (FLASH 751, JZ % 3 mm,
JZE BB 1 mm, JZ 5% B [E] (reversetime, TR) : 100 ms,
[a] % 5 8] (echo time, TE) : 2.5 ms, B 5% fA 70°) ,
SRJE XTI W b B84 4 . TP 9 S S UL
2, A H R TIWL 48 77 1) LA K RE L 2%
MRI % £ JUr £ {1t #) T1Mapping 3% {4 B9 TIWI 5 4

751

H| FH Magnetom Verio 3.0T # 5 MRIT1Mapping
B AF (MaplT software, SiemensHealthcare, Germa-
ny ), FEF E B0 A2 0N A ] B4 52 5 e i PR LA
FIT AT SO LRI A TP, AT A Sl A
T1Mapping [

&2 MREAHFIIKRSH

Table 2 MR scanning sequences and parameters

Parameterssequences TR/ms  TE/ms FA/° Time Range/mm  Thick—ness/mm Matrix FOV
T1WI
Opp-—phase 200 3.7 65 22.89 " 21 3 205%256 250%250
IR 1240 2.5 9 24" 28 4 768px768 250%250
SE 400 10 80 430" 21 3 179p%x256 250%250
T1-f12d 225 2.5 70 2417 " 21 3 256px320  258%258
T1-vibe 44 1.6 13 30.28 " 80 1 240%320 250%250
T1-3D 2 000 2.7 9 8'32" 96 1 512x512 250%250
T1Mapping
VIBE_Mapping 4.4 1.6 2,12 22" 80 1 240x%320 250%250
T1- 3D_Mapping 2 000 2.7 3,15 16 '46" 80 1 448x6401 250%250
T1-f12d_Mapping 225 2.5 30,70 48 " 21 3 240x%320 250%250

TR: reverse time; TE: echo time; FA: flip angle; FOV :field of view; IR: inversion recovery; SE:spin echo; VIBE: volume

interpolated body examination.
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A: Gd=EOB-DTPA phantom was placed in the tube rack. The

long axis of the rack was located in the center of the magnetic field
and parallel to the main magnetic field. B: MR image acquired using
T1-vibe sequence. The region of interest (ROI) was as close to the
lumen area of the phantom as possible. The ROI of muscle was placed
in the muscle with largest sectional area at the same level of the phan-
tom.
B2 ETEERMRER
Fig.2 Gd-EOB-DTPA phantom and MR image
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Fig.3 Signal intensity (SI) cures of conventional TIWI

scanning sequences
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Table 3 Correlation between the signal intensity of traditional TIWI scan and the concentration distribution of
Gd-EOB-DTPA solution

Opp-phase IR T1-fl2d T1-vibe SE T1-3D
Correlation coefficient 0.937 0.951 0.951 1.000 0.902 1.000
P 0.000 0.013 0.000 <0.001 0.000 <0.001
N 12 12 12 12 12 12

IR : inversion recovery; SE: spin echo; VIBE: volume interpolated body examination.
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7.0 e %};‘é’e Table S T1 value from different T1Mapping scanning
6.5 . o> ——T1.3D
6.0 4 i sequences
30 e
1(5) I » . VIBE_Mapping T1-tra=3D_Mapping T1-fI2d_Mapping
313 / -~ 1 29.1 31.9 27.9
25 2 55.6 58.7 54.5
ig 3 104.4 105.8 100.6
8:(5) 4 174.4 179 171.4
-0.2 0.0 02 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 5 281 281.4 269.1
Concentration/(g/L)
X . 6 413.8 411.7 408.7
E4 EHTIWIEHERF JEXHE SR E MLk
7 824.8 845.6 784.6
Fig.4 Relative signal intensity (RSI) cures of
) : 8 1180 1238.7 11227
conventional TIWI scanning sequences
9 1584.9 1 624.5 1498.7
10 1897.2 1974.1 1827.7
F4 BATIWIEBESINEEHESBES 19716 21222 18932
Gd-EOB-DTPA iR EE4SF a1 12 1921.1 2056.8 1 .888.2

Table 4 Correlation between the related signal intensity
of traditional T1WI scan and the concentration
distribution of
Gd-EOB-DTPA solution

Opp—phase IR TI1-fl2d Tl-vibe SE TI-3D
R 0937 0951 0.951 1.000 0.902  1.000
P 0.000  0.000 0.000 <0.001 0.000 <0.001
n 12 12 12 12 12 12

IR : inversion recovery; SE:spin echo; VIBE:volume in-

terpolated body examination.

PR ARAFRRE T, 78 TARSS BT DL e A
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IR T1{H 5 Gd-EOB-DTPA ¥ & 73 i &
A, H) Gd—EOB-DTPA e B B &5 , T1 {8 Bk A%
(E6) . ARPEMFH A THETA R 25
K H] Spearman £ 55 L0 45 % T1Mapping J7 41 I & T1
{8, 7T UL =35 M R B R, 5 Gd-EOB-DTPA ¥
FE A ARG e it L (P<0.05; 36 6) o
2.4 T1Mapping 13 F 5 B & R = b 8

VIBE.T1-3DFIT1-f12d JFFI SNR(F=102.214,
P=0.000) .CNR (F=37.989, P=0.000) [a] EL45 4t i12#
#5 ., VIBE [ 41 SNR ,CNR 4 & F T1-3D . T1-
f12d (P<0.05) , i T1-3D 5 T1-f12d ) SNR .CNR 2%
BTG L (P>0.05;%7.8)

A : T1Mapping acquired using VIBE sequence ; B : T1Mapping acquired using T1-f12d sequence ; C: T1Mapping acquired using T1-3D

sequence.

B 5 FEEH#F53%5H T1Mapping
Fig.5 T1Mapping acquired using different sequences
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Table 6 Correlation between the T1 value from different T1Mapping scanning sequences and the concentration
distribution of Gd—EOB-DTPA solution

VIBE_Mapping T1-3D_Mapping T1-f12d_Mapping
Correlation
-0.993 -0.993 -0.993
Coefficient
P 0.000 0.000 0.000
n 12 12 12

%7 T1Mapping 53 BE RIS R L (3T EL IR A b
Table 7 The Signal to Noise Ratio (SNR) and contrast noise ratio(CNR) of T1Mapping sequences

T1Mapping SNR CNR N
VIBE 1.62+1.48 1.62+1.01 12
T1-3D 1.33+1.24 1.27+0.67 12
T1-f12d 1.18+1.08 1.17+0.71 12
Total 1.38+1.25 1.36+0.81 36

SNR : signal to noise ratio; CNR: contrast noise ratio; VIBE: volume interpolated body examination.

%8 T1Mapping F 5| EGHEKREL JTLLIR AL B LR
Table 8 Multiple comparison of the Signal to Noise Ratio (SNR) and contrast noise ratio( CNR) of T1Mapping sequences

Sequences Psr Pexg
VIBE T1-3D 0.002 0.000
VIBE T1-f12d 0.000 0.000
T1-3D T1-f12d 0.082 0.296

SNR : signal to noise ratio; CNR : contrast noise ratio; VIBE : volume interpolated body examination.

Ll B i 2 W 4. ST % RSI 2 b & 91, SE BT RESH A 2 5, FaRgs I, R ST
¥ 51 76 Gd-EOB-DTPA ¥ J& B & (i 8 1-2 15 % RSI % 1t Gd-EOB-DTPA ¥k i 25 5 B35 K 1)
5 SI X RSIJ il T4 3-4, Al E 5 SE F 4141 P 2% o JEL DR TIWI A I 2] 4 15 5 0 R 22 41
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