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Quantitative Evaluation of Liver Function with Use of Gd-EOB-
DTPA-Enhanced Magnetic Resonance Imaging

Akira Yamada, M.D., Ph.D.

Summary

The quantitative evaluation of liver function is important not only for its monitoring
but also for the preoperative evaluation of liver reserve. Indocyanin green (ICG)
clearance has been used for reliable quantitative liver function test; however, ICG

clearance cannot evaluate segmental liver function. Gd-EOB-DTPA is a bolus-injectable
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paramagnetic contrast medium taken into hepatocytes via organic anion-transporting
polypeptide (OATP) specifically expressed on the cell membrane of hepatocytes;
therefore, quantitative evaluation of segmental liver function using Gd-EOB-DTPA-

enhanced MR imaging could be feasible. The methods for quantitative evaluation of liver
function using Gd-EOB-DTPA-enhanced MR imaging can be divided into two major
categories: dynamic and static methods. In dynamic methods, time-intensity curve obtained from dynamic contrast-enhanced
MR imaging is analyzed using various pharmacokinetic models. Compartment model analysis and deconvolution analysis
are representative methods categorized as dynamic model-dependent analysis and dynamic model-independent analysis,
respectively. Various parameters can be obtained by these dynamic methods; however, data acquisition and data analysis
are complicated compared with those in static methods. In static methods, post-contrast-enhanced images, usually at the
hepatobiliary phase, are analyzed using relaxation time or signal intensity of the liver. These static methods are easy to apply
in clinical practice. The hepatocellular uptake index (HUI) is a static signal intensity-based method, which is derived from the
signal intensities and volumes of the liver and spleen on Gd-EOB-DTPA-enhanced MR images at the hepatobiliary phase. HUI
is the only currently available method that can evaluate segmental liver function quantitatively with proven correlation with
reliable quantitative liver function tests such as ICG clearance. HUI is useful in the preoperative evaluation of liver reserve
prior to transcatheter arterial chemoembolization (TACE) or hepatectomy.

In this article, the pharmacokinetics of Gd-EOB-DTPA is first described using the compartment model. Then, derivations of
the dual-inlet two-compartment uptake model and HUI are shown as examples of quantitative evaluation of liver function using
Gd-EOB-DTPA-enhanced MR imaging. Finally, clinical application of HUI in TACE and hepatectomy is introduced.
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3. Dual-inlet two-compartment uptake model
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4. Hepatocellular Uptake Index (HUI)
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Pk & 0 FFYIBRA O fifT 1. ICG-RISTER SN D 4
JFBERE & FFOIBR=E DA A G DRI & o THRIFFfine &
TUL., UIREHR 2 RET 20— KW THEY, Lo
L7235 Z 0I5k FHERE O SHIR H S 22 25 AE L 2 v
CErHRE L TWwA o, MikEERPHEMESR E
(2 & B I RS ZE OAFAE T CIIIERE % T e BRIk e
TTPWT B ENTE R (M3), —77, HULZ KRR D
TR & EAEE O GEED O EHEEHN T 52 05T
& 5728, HUIOFHEA 2 I L TR 515 Remnant
Hepatocellular Uptake Index (rHUI) %  \» TGd-EOB-
DTPA & 52 NG f2AH O W% 2> & F 53T (P2 5% HTF) 5%
e e alrfifinT e CTH %o

rHUI=1V" (rLy—S2) /S

1V, 1Ly Syld # 1L Z 1LGd-EOB-DTPA#% 5- %2045
(2B T B IRIGENHIBE T 1R AR5 B 1) B T BRI AR
TERITFHE SIRE, BPESRETH 517,

BBk T I o Mt &L JHEPE IS L ) eI &
DI HEREME 2 DEAE T 5 354, Gd-EOB-DTPAE i
MRID 5 KD b N7 EF IR 2 T O HEre Lt
(tHUI/HUD) &, 2239 2 @A o 85 R 1t
GV/V) X0 EICEEEZRT ZEDRENTW S (tHUY
HUI>TV/V) 2, 2O Z LAIZIFRERE S SEIR 4 22 57 AE
T 56, HIRIC X B IRIFRERE T I CLlI P iiRE % 1K <
RS o TLE v, YIBRTRE a2 YIBRAE & 3o T
HErLTLE ) etz R L T b,

F 7o, BFRSRE B A R WA ICB W T L 18K
PR &2 X0 FFPiREDME T L 72 IREE T o2 8. 1015
B AZEE L T, WAz S 5 720 ICIEfEZR
I P IRFE DRHME S B CH %o TFFfeOHEEHL L
“‘CChild-Pugh score 254 { IV H N TV 5252 FE =
WHIRETH ) E = BRI F RO C W TH
%o —77. tHUNIE AR & A IZRFA§ 5 2 &
MTEL720, FHPMEEDIT L7z IREE T O ih# 0 B
FEWAHATH S (M4), FFEIRILF %R (TACE) &
JEAT L 7245HEBI & 7285 Cld, JEERIBOHUT=
0.5% B & L7384, TACERGATHT & Hlk L CHifTik
Img/dLLL LD IMERE Y V¥ MED L5 % EFE89%.
FRET0% DRETTFNWTR TS > 72, ZDREDROC

X3 fEBI1:60mK4tE, FFFISRRRERE, FFAEYIRRMRI, PIRAMERNTE
A 9©mTc-GSA SPECT : P43~ D “Tc-GSADEMII AL I L TR TFLTH Y,
R RE D SIS =S TRO S .
B Gd-EOB-DTPAMSEMRIAFMBDERAR L I AT S OS5 IR LA 5 (P T) & bl L
TIEFLTBY, “"Te-GSA SPECTHIH & L { —3 L Twa. MIRIMIEEES X OET
9 ol & 5 Gd-EOB-DTPADFHIIEANDOIL Y ;AR T % it L7zFr i e E 2 51 5.

54 (191)



HBER 4558% 275 2013
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