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Gd-EOB-DTPA enhanced MRI in assessing whole liver and

segmental liver function
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[Abstract] Objective To investigate the value of gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid (Gd-EOB-
DTPA) enhanced MRI in assessing liver reserve function in patients with normal liver function and abnormal liver function.
Methods Totally 99 hepatitis B cirrhosis patients with abnormal liver function were classified into the following three
groups, i. e. Child-Pugh A group (n=48), Child-Pugh B group (n=40), Child-Pugh C group (n=11), while 21 patients
without chronic liver disease were taken as normal liver function group. All patients underwent Gd-EOB-DTPA enhanced
MRI. At 3 min, 10 min and 20 min after intravenous administration of Gd&-EOB-DTPA, the relative enhancement (RE) of
whole liver and liver segments (S1-—S8) was calculated, and the differences of liver RE were compared among different
liver function groups and liver segments. Results At 3 min, 10 min and 20 min after intravenous administration of Gd-
EOB-DTPA, the differences of whole liver RE and segmental liver RE among the Child-Pugh A group, Child-Pugh B
group, Child-Pugh C group and normal liver function group were statistically different (all P<<0.05). At 3 min, 10 min
and 20 min after injection, RE of normal liver function group and Child-Pugh A group was significantly different among
different liver segments (S1—S8). At 10 min and 20 min after injection, RE of Child-Pugh B group was significantly
different among different liver segments, while at 20 min after injection, RE of Child-Pugh C group was significantly
different among different liver segments. Conclusion Gd-EOB-DTPA enhanced MRI can accurately assess whole liver and
segmental liver function.
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diethylenetriamine pentaacetic acid, Gd-EOB-DTPA)
& — PP B MRT XS 5], o] Bl T 4 B s S e i, A
WFFE 4R BT GA-EOB-DTPA 338 MR WA 42 JiF K 45 T
BT M it 78 2 BE AN EL
1 #EREFRE
L1 —fgkl W 2015 48 1 2016 45 12 A F
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4. HEBR bR E : OB EF A S AGI7 S5 QI IE B
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ek MR AR fE 1 N IS B & H K i TE s
#1 Z K- L 1M B R B 8] (prothrombin time, PT) | AT
PR K I T o G A 48 AR [0 IR & B B RS
(alanine aminotransferase, ALT) [ J& R MBI
fiff (aspartate aminotransferase, AST) F1 B P4 4 MR
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RAUAD . RUFFREBEBACPEZ 51 AL,
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DWI JF4I (TR 77 ms, TE 1. 15 ms) . 3438 1 XF L&
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0. 025 mmol/kegf& i, L 2 ml/s I % 28 5 J& # ik 141
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P4 M. TR 3 ms, TE 1.4 ms, FOV 36 cm X
36 cm, BE A 10°, 45 FE 250 X220, )28 2. 5 mm, )2 [{]
PE 0.25 mm, 2% 64 ~72 B THES N LA E
10 min,20 mind3 8§ 7 I0RE S 10, 359457 5 9061 .
1.3 KR th 2 2 BA 2 4EU EREAE &%
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B o5 PR AR I U 45 BE ROT (915 5 58 B L I B
SEIAE ; LUFIE 8 BL A5 5 i B 4 (H AR Oy 4 - 3915 5
SR . THR A I R A T B [ 45 il st T 00 A X a1k
FEBF (relative enhancement, RE),RE= (3¢ J5 {5 5
SR — BE SR AT R B /3G R AT E S R
1.4 St #r R SPSS 20. 0 4t 20 #r 4k 14,
LI Komogorov-Smirnov 32 X 11 & %6 BT 1E 25 4 # &
B RS EN o +s£n, RHBKNEF £
I3 A e BT 2 E OE % 2 K Child-Pugh A 2%.B %¢.C
GARAE RS S m AR B R . AEH., PT,
ALT AST ALP i AAF G IS L 38 18 0 8o e )5
VIR R 7 2200 B LA 25 S o P 42 I B 4% I B 34
M5 3 min.10 min.20 min A7 RE LR B &=
5 25T W 2255 PG HL SR A LSD 36 I 28
MR A GamesHowell %5, % Spearman #k A
KO HIEE AN RE 55250 % 48 b5 9 A G HE . THE0HR
RIS IR , UL Fisher K 6046 56 75 L4 4 41 8] 24 51
ZH, P<0.05 NEFHEGIT¥E X,
2 g5

Child-Pugh A %% .B 2 .C %4 K T AE IE & 41 18]
PG B AR 25 55 R GE T2 L (P #4>>0.05),
AR R R E CHE A L PTVALTAST Al ALP /K
- [H] 22 5 ¥ Gt 2E R L (P <20, 05) L& 1,
2.1 &fF RE L% 74 G&-EOB-DTPA J& 3 min,
10 min,20 min,Child-Pugh A 2% .B % .C %4 K iT 3
REIEH A2 RE ZR ¥ ASIT =& L (F="7.721,
28.454.6. 809, P #1<C0. 001, 1~5),
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# 1 Child-Pugh A 9¢.B 9 .C 4 K DI HE TF 5 20 18] — Mt 590 A 52 50 35 46 A 48 b LU 3
45 5 /4 () () B (em) T i (kg) S BLTZ (pmol /L)
Child-Pugh A 2420 (n=148) 36/12 54,049, 2 169.06+5. 56 64.25+8. 36 16.384-7.09
Child-Pugh B #41 (n=40) 26/14 56.5410. 6 167.006. 88 64.8848. 38 36.23420. 11
Child-Pugh C 244 (n=11) 7/4 58.5414.9 165. 919,03 63.1849. 67 171. 274145, 76
K REIE A (n=21) 12/9 48.0+14.0 167.1949. 21 63.76+12. 95 6.05+3. 29
F{i 3.341 0. 992 0.120 39. 975
Py 0. 481 0.021 0. 401 0.951 <£0. 001
205 H&EM (g/L) PT(s) ALT(U/L) AST(U/L) ALP(U/L)
Child-Pugh A 2¢4H (n—=48)  40.3543. 32 13.1241.35 38.91431.73 39.03417. 90 82.68431. 27
Child-Pugh B 24 (n—40)  35.30%4.53 14.7542.06 80. 88189, 84 77.80492. 67 118. 08447, 31
Child-Pugh C %4 (n=11)  31.82+2.82 23.18+9.51 69.31455.59 102. 2367, 64 152, 08+45. 03
JFH)REE# H (n=21D) 44,10+3. 82 11.454+1.05 15.81+5. 66 19.10+8. 93 57.67+21.96
F1H 39,490 51.601 13. 066 31. 361 31. 831
P i <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
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# MR #E3R 3 min,10 min,20 min |84 B3 HBEF .54 %, Y68 Child-Pugh B%  A~C.
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# 2 AREHFFIREL Gd-EOB-DTPA #4538 MRI %EiR 3 min I £ T B RE L8 (x4 s
20 5 S1 S2 S3 St S5 S6 S7 S8 F{i P
Child-Pugh A 242 (n=48) 1.14+0.28 1.09-40.35 1.0640.31 1.0540.23 1.0740.29 1.0140.21 1.0140.23 1.0240.27 2.181 0.036
Child-Pugh B4 (n=40) 0.984-0.35 0.89740.29 0.9040.26 0.9240.26 0.900.29 0.88-0.32 0.98-+0.36 0.9140.31 1.581 0.141
Child-Pugh C 220 (n=11) 0.9740.39 0.9840.31 1.1840.40 0.9020.27 0.8820.21 0.96=0.31 1.0040.45 1.0140.35 1.504 0.180
FFYIREIE # A (n=21 1.2540.32 1.20+0.33 1.1340.34 1.0340.19 1.14+0.27 1.1840.32 1.1440.23 1.16=0.28 2.897 0.007
F{& 4.133 5.311 3.141 2.781 5.363 41.681 7.652 3.734
P1H <<0. 001 <<0. 001 0.028 0. 044 <<0. 001 <0. 001 <<0. 001 0.013 — —
%3 AREIFAEH Gd-EOB-DTPA #4538 MRI #EiR 10 min B & T B RE L8 (T4 5
4 5 S1 S2 S3 St S5 S6 S7 S8 F{E Pl
Child-Pugh A 2420 (n=48) 1.310.31 1.3840.37 1.2640.38 1.2840.35 1.264-0.34 1.194-0.28 1.1740.29 1.2140.34 3.732 <<0.001
Child-Pugh BZ4H (n=40) 0.93740.37 0.8940.40 0.89-0.37 0.96-0.40 0.87-+0.37 0.79+0.33 0.7840.31 0.8740.38 2.257 0.030
Child-Pugh C %220 (n=11) 0.93740.42 0.7940.44 0.824+0.45 0.7540.30 0.737+0.29 0.74-0.31 0.7240.28 0.86+0.39 1.025 0.422
JIF LI REIE % 4H (n=21 1.6040.51 1.514-0.60 1.4540.51 1.25740.34 1.50740.48 1.4840.47 1.4240.43 1.4540.43 3.842 <C0.001
F{4 16. 541 16. 133 13.043 10. 541 19. 44 25. 230 23. 819 14.188 — —
Pl <20. 001 <<0. 001 <0. 001 <20. 001 <<0. 001 <0. 001 <20. 001 <<0. 001 — —
# 4 AFIFIEEL Gd-EOB-DTPA #43 MRI %EiR 20 min B} % JTF Bt RE L3 (2 £ 9
20 541 S1 S2 S3 St S5 S6 S7 S8 Fi4 Py
Child-Pugh A %20 (n=48) 1.12-+0.45 1.09-40.46 1.0040.39 1.04=40.44 1.0340.41 0.9440.35 0.9940.40 0.9740.41 3.676 <<0.001
Child-Pugh B¢ (n=40) 0.884-0.33 0.84740.37 0.8440.34 0.890.39 0.820.33 0.75+0.29 0.7440.32 0.8140.35 2.584 0.026
Child-Pugh C 2420 (n=11) 0.8874-0.41 0.74740.33 0.7140.31 0.7120.33 0.6320.25 0.600.26 0.5940.26 0.8140.39 2.332 0.034
HFIBEIEH 4l (n=21) 1.0340.34 1.03+0.45 1.00+0.36 0.7740.33 0.97+0.37 0.96+0.36 0.9340.41 0.96=+0.37 5.819 <C0.001
Fia 3.384 3. 984 3.324 3.506 4.790 5.561 5.910 1. 740
P1H 0.021 <<0. 001 0. 024 0.021 <<0. 001 <0. 001 <<0. 001 0.170 — —
# 5 FH GE-EOB-DTPA J&5 3 min.10 min.20 min £ JiF RE 55250 % 5845 1040 G
JEYiEEaS EEAE! PT ALT AST ALP
FEIR ]
r i PH r i PfH r i r{H PfH r{H P{E r{H P
3 min —0.391 <C0.001 0.264  <C0.001  —0.267 <C0.001  —0.136  0.138 —0.220  0.016 —0.241  <<0.001
10 min —0.527 <<0.001 0.450  <C0.001  —0.404 <C0.001  —0.220  0.016 —0.348 <<0.001 —0.431  <<0.001
20 min —0.311  <<0.001 0.270  <C0.001  —0.224 0.014  —0.158  0.043 —0.268 <<0.001 —0.291  <<0.001
Yo Cen 25 JF 20 ML P4 20 L5 S5 4 00 D00 5 o I 40 0
o COAFREE AL B M B 2 25 K BT & A (multidrug resistance-
[ el B Child-Pugh AZE2H
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o 1.OF N N RN SN
[ 5 38 5 117 S5 BTS2 A 5 ok A8 T R B EE 40 R X Gd-
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W3 B8 1E # #1959 GA-EOB-DTPA J5 1 min iF 44
0 o7 . . . .
3 min 10 min 20 min @ LR FF e 58 BT BESR)TT, 10 ~ 20 min JHF 5 i 4 58 A
WEE AR, T 40 B 2 450 K T T A I A 25 I 592 T o b e
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M RE H#(* % . P<<0.001)

transporting polypeptide, OATP) H1 4 Jitd 7 [6] B ¥4 12

BEAR AR ZE TR S EE RIS 20 min 38 52008 o m] 3k 21 2
REURZSS . B B2 A JHF 52 01 5 98 B AT T Al I 2 e
{0 MRT 545 58 B2 2 AH X (B 52 396 2 B s ma o i
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IE RE i 3% T Child-Pugh 343 &9 I 21 GE A [] ifii 28 4k
RV it JF 2 i 52 50 B2 B 44 0, RE S 8 bk 4, iF 2 fig
ZHHE AR OATP FkHFEML s MRP L S
T 40 8 i GA-EOB-DTPA #& /1 F K&, [ i Gd-
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WA
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0. 05) ,Child-Pugh B ZZH 7£ #E3R 10 min,20 min A £
JFBt ] RE 22 5% A G it 2% 8 X (P #<C0.05), 1fi
Child-Pugh C 241 {{7E ZER 20 min B 45 I Bt 8] RE
ERAGHF R L (P=0.034) , #&78 IFIhREIE % # M
Child-Pugh A B.C 2% & & A [a] JIF Bt 8] 1) it 25 2 GE A7
TE 225, 5 00 0 e S0 I 9T 45 R — 20, HET AT R 2 R
[vi) JHF B il A B IRAE o A R TR e 3. F D Be AE & B
LI RE B 32 101 3 F 4 M ok %o Lo 50 45 ARG BE T AR X 5%
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L0l FAER 4 10 min PEAS HF D86 L i % D) Bk
e EE 32 A0 A D AR AR LA 0 3 2 B 0 A R 4T A
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