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FERE O, © B VR X IR A R 3 2 I I A7 HE 24 1 T L RO R R P JFFOE BT B 90 L, s ik 2 A
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T, R0 T HF B S AR B9S2 BT IE o " Te— HURAE T HTFH A% 5 SPECT/CT 145 Bk 1 2 1
FHF AR A0 D) REPEAL , 1 Fh 3 25 5 B 00 T T B8 A T[] B 97 Ak 6 4 R0 DX BT it 25 D 8, LU JE R 8
RTHRRBCR g, A B FIPAG R RS RIAT IR UIBR AR o AR F PP AR T A A5 D B R LA AL AR AR
JF 3 AR RV 5 AR DL RITIG R b % FH A8 T BEAT X LAV i DA AR Fi 6 25 DO BE s 288 6 D ik e
MR — I AT 4R A

JEIRE s AFIhRESE 8 s T 5 Sk SOk

HmESES: R735.7

Advances in preoperative assessment of liver functional reserve in

patients with primary liver cancer

LU Huaze, WANG Xiaobo, LI Lequn

(Department of Hepatobiliary Surgery, the Affiliated Tumor Hospital of Guangxi Medical University, Nanning 530021, China)

Abstract

Primary liver cancer is the fourth most common malignancy and third most frequent cancer-related cause of death
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in China. Hepatectomy is a radical treatment for primary liver cancer. Advancement in surgical techniques and
perioperative managements have apparently improved the safety of hepatectomy. However, the posthepatectomy
liver failure caused by the insufficient residual liver function is still the main reason of perioperative death.
Therefore, it is essential to assess hepatic functional reserve before hepatectomy. There are several examinations
to assess hepatic function, including traditional blood tests, the Child-Pugh score, model for end-stage liver
disease (MELD) score, indocyanine green (ICG), ultrasound, computed tomography volumetry, Gd-EOB-DTPA
MRI and nuclear medicine. Although the Child-Pugh score is the most widely used model in evaluating hepatic
function, its predictive value is limited. According to the Child-Pugh classification, the majority of patients are
classified as grade A, but their liver functions may vary significantly. MELD was originally used to predict survival
in patients after transjugular intrahepatic portosystemic shunt and has been used as a tool for ranking candidates
for transplantation, but cannot determine the scope of liver resection. The indocyanine green and other metabolic
quantitative liver function tests can evaluate functional hepatocytes, making them more accurate in predicting
liver function. Ultrasound is a non-invasive method that has been proposed for the assessment of the degree
of hepatic fibrosis in patients with chronic liver diseases by measuring liver stiffness and indirectly predict liver
function. CT volumetry can provide anatomic information on the remnant liver volume but not on functional
volume. In addition, its use is limited by radiation, especially when repetitive examinations are required. Arterial
enhancement fraction can detect the presence of mild, moderate, and advanced liver fibrosis. Gd-EOB-DTPA is a
paramagnetic hepatobiliary magnetic resonance contrast agent having the same transport mechanisms like ICG.
Therefore, similar to ICG clearance, Gd-EOB-DTPA MRI should provide information for quantitative evaluation
of liver function and allow for anatomic delineation of hepatic function. ”"TC-GSA, combined with single photon
emission computed tomography, CT and three-dimensional reconstruction, may be a better quantitative measure
of liver function, especially for damaged livers with functional heterogeneity among the hepatic segments. " Tc
mebrofenin hepatobiliary scintigraphy in combination with single-photon emission computed tomography/
computed tomography is increasingly applied for the quantitative assessment of liver function before liver
surgery. This dynamic quantitative liver function test allows assessment of both total and regional liver function,
represented by the hepatic mebrofenin uptake rate, thereby assisting in adequate patient selection. Assessing
hepatic functional reserve before hepatectomy is beneficial to reduce the incidence of post hepatectomy liver

failure. However, it is difficult to accurately evaluate liver function before surgery because of the limitations of the
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liver function tests available. Here, the authors analyze above methods and their advantages.
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1 LWEWHETIE

I H A I A AT, Al LU | A A
WAL F DI Beft 25 . (1) S AFRES A5 i Fa br . TR
MRAEFEFEREME (ALT) . RITX AR KB
(AST) . ZLER WG Z B . M A G A 4, FrPALT
FVAST AN W 38 g T 78 — 28 F2 B2 1 Sz i o i 240 i i
HMIRFCRREE , AR S R it 25 D RE o (2) S e
EG BAE bR : ATHEH, HEH (ALB) | &l
g ik E (PT) . EPRPRAEILILIE (INR) 4%,
F A HAUCAE BB b & 8, 2 I R E a5 o T Y
SR IE G B 4 bR s T PTRTIN R N 52 B S e T
JFDIRER A o () KW EHe Ak . HE it T B 48 b -
MIRZL R (TBIL) . HEEMLZ K (DBIL) | &
BRPR . a2 . Bk R G S5 ;K Th TBIL/K V38
BN R R AR DD BE ) B AR AR, WL, —
FLILIE TBILAKSE WY 5 &, I 3% B ) e A2 4 4
#; TBILZE4 K Child-Pugh/r S i & B 545, 1F
S HCC R R AT 2 D) R PFAl A T2 0 T
iR, WATHCCERF & & AT IR AR T, H
JE T R RE MR, AL HCCHEA B X
g RACEE M i 3% TR, AR B 2 i T R
H L ORRAE SR S B ZE AR GE I B A R R, A st
RMARFAT W E AT, XA B AT T RIA
J7, HRBAR 25 5 X TG IF A IR T 2 )8 04 A B A
I R, MIETBIL>200 pmol/L, AR 4% Ik #4
J7, ARG SR B TR B Az f . & ME H
BRI R AR W, Al 228 & Ay JHE P s
(4) S W JHF R BT B A i 4E bR . B WIBTAR (HA )
FEREHEE (LN) | MmiEFIVEEE (C-1V) 4%,
HA T 5 e 27 2 A0 R B 0T 525 9 B 440 B3 o 2
&, Yachida®E""MA AR BITHAE 5 AR 5 I U g
vy (PHLF) & RIEMAG, HE H R —
14 52 50 25 4G 0 8 A 35 T 1 % UL R R A4 4 D e
MR R AN . 32 2R A 52 50 =5 A6 DU 48 A 3K
B VEAL, AT 7E — AR R AR O A .
HEM-IRaE (ALBL) ¥4, A& THEAM
MR ZPAHE bR, AT FHEMPHLFA &4, I
HORT P A A AR (0S) FITEHE Kk A%
(RFS) RAEMH", HTFTALBL, MRS T i
I-HEH-BEa Z 5% (PALBL) 7 Wu
LN ALBITE S . PALBLYE A3 Rl EE R/ = 3% 45
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G, TTH AR S PHLF W AE A 2 . ALTHE M/ 1/
M B ( ALT-to-platelet count ratio index,
APRI) wJ LSz Wi JIF 4% 0% 2 M F0 I 2F 4 Ak FE B
Ichikawa "8t Z WX 0, KIWAPRIZPHLF
M7 T, IR APRI> 102 UM PHLE A9 Iif
B T WA 25 TR B APRTIE 43 A LBV
STRREE G, BEEAT R BB ARG Bk ARG DL

2 IEXESIEMS

2.1 Child-Pugh 4> &%

Child-Pugh ¥ & Gt 4 th Pugh 4% 245 1 56 3%
T ChildFflTurcotte MIBFFE AR, I T 19734 & &
EYEEAMRH R A B, R P 82 T I
Ko ZIFASHOERTHFMMELRERA (£1)
Al DL B B BB AR (B E A AR
AR, Yo iFE B R | AT IR AR, (R
JC 2 W0 5 98 VI B 1 22 A Bl . i o 2 A2 1Y
J&, AT Child-Pugh ALY B 17 IF U0 AR 2 AR
WA, AHEFEChild-Pugh CHEBFATIFUIGA ,
M B H AL F Child-Pugh BAT, 08 #H 1 B AR E B
il 2 IF RIS (HOR R R, RIR
HI I BEChild-Pugh o3 AR B H , HAREA)
H—EWMMREAEPHLE . ZIF RS AMREZ AR
e (D) TS B IJLA S AR, B AR RE S
Hh B[] — T 0 A5 0 2 S B I ) BB 0 S AH ) 19 17
o (2) EPET RGN AT G A HH: 0 95 53 2,
Yz EMHFE W, MEAEA . SHaE. PTR
R ZBVINEH R, 3) X F &AMk
A, AT HF I BR AR X I Ty BE 52w A X N,
Child-PughiF4r R I A @& A H TIF A LB E AR
Jei 1B o

&1 Child-Pugh ¥4 5 bR
Table 1 Child-Pugh scoring system

UE| 1 2 3
ALB (g/L) >35 28~35 <28
TBIL ( pmol/L) <2 2~3 >3
PT (> %I, s) <4 4~6 >6
JE 7K Jo B, Gl dfErEsl
JEPERE (35) p I~11 I~V

2.2 HFKHFFFER (MELD ) ¥4
MELD 4 5 9 /2 i T 900 I A3 28 556 T O
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MR IR AR AR G W E A L, HBTMELD T4
FH T 10000 ™ B I O 08 RR 3 1 0 AE R R e AR
I s 8 R S AT AT RS AR B LA S Y,
T 0 A PR e 1 7 AR LS . % RS
R T B IRER B, AE X I 0 R AR A
Y PEAL e X 2 AR DY R A e I T R
K G AT RO HERR AL, RSN AE AKX
R=0.378 x In[TBIL ( pmol/L ) +17.1]+1.12 x In
( EPrAREA LA ) +0.957 x In[LEF ( pmol/L )
+ 88.41+0.643 (5 A R JH y+ Pk 50 K 1 Heo,
Bl ), 5 FRBOCRR, RIEME, KK, H
A ARG . RO S T ) R R R A O
5HChild-Pugh?Fr RGN, v H T4 W7 -6 4k
BE AT B B TR, i FMELD AR
Al VB 1 T AT BF VD BR R S B 0SB L%
RGN HE N RE . FEHERMFR TR, Y
A MELD I 20 AH 45, {H I35 404 ¥ B2 A AH 55 B
RIFWHHHEARF . 7E20064F, FHETFMELDIS,
Biggins %P i T MELD-Nai¥4> £ 4, MELD-Na
W/r=MELD+1.59 x [135-Na* (mmol/L) ], AN
AT LA i AL PR BL R G o (R &t F
2PV R A Na 9 AMELDIE /3 2 48 0 1% A4 42 TF H
7 T T G O B A8 A R DI BR R S 19 St
T E . AT S bl YRR Y B, S
TMELDW 4 RE4E 0 T 2 Mok R i 2%, W
e AR W HFE Cunited kingdom end-stage liver
disease, UKELD) ., MELD/Na* ( MESO ) %,

3 m|BREFSZ (indocyanine green, ICG)
B BRI I T A

1CG R — Rk s e kL, & & # Ik
VNUN SR o 1 A (107 = = S 1}
B 1 7 N i o= o | = A I e 1) O
HC, 7 fFA0 M8 JE 45 A, SR A DLUE B B 284 W
FE, &, EEHEBES, RSBIMF. B
TER AL, WA E EHE, TCCR 4T
B, ICCHMIEAR RN FW, (A hFHE&H K
g, B AR O B D sE TR E T . 1CG IS BR
R T I LR & . A YRR A i i . IR GE
B % . EICGHEBR R, 5 AE A &I
£ HE % 45 D BE AU FE AR 2 15 min 5 AYTC G 1 %
(ICG-R15) | ICGIMIKERR®E (1CG-PDR) LU
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R A R
EHBF) . i$%XiIA K, ICG-R15<10%, £ FHFVIkR
PO R R Z AR MEHE ICG-R15 16 10%~19%
WHWN, ZEFUBRARPON N R Z 2 BH
ICG-RI5TE20%~29% BN, HBEVIBRZ1/6
M JFBER B, BHICG-R15>30%, HAEAT iR
J BRI R B R R R R, TR
B A0 e 1) K AN BE DD B, O (AR d R AR 3R
fii ;T AT T RE AR E AL IR FR L (ratio
of essential to standard liver volume, RES) HJ
B 0 D) BE P T U MR AR5 b o T B 1A B Y L
6, IEWIFERRESHN0.2~0.25, XTI HEChild-
Pugh AZH}, #FICG-R15<10%, WMRES=0.4;
#1CG-R15KH10%~20%, WRES=0.6; #
ICG-R15HK21%~30%, M RES=0.8; #
ICG-R15H31%~40%, HEEATERENFVIBRA; 4
ICG-R15>40% 5 IF Ui BEChild-Pugh BZ%, HEEAT
R YIBE AR s FFDIBEChild-Pugh CHAFDIBR AR
AR Wang %5 ST 1850147 I VI B AT 988
B, KBICG-RISZEPHLF MY A M A &, 42
MICG-R15<7.1%47 KBy BFOIBR (>34 JiFBL)
EHR 4R, N NICG-R15 . Child-Pughit 4y
FMELD -3 g 5 80 T AR BT 2 REfiff 25 F Al
98 B8 AT LA E 1T R URHAYY (stereotactic
body radiation therapy, SBPT) , ICG-RI5A{L 4R
BEIF D RE A &5 5 B, BUIN R J5 FF 4 R R i HL
i T LA T AR AT TIORGOS 2R R B R %
SR, BARICGTE BRI 5 B A bl oA Sy 2 w0
Ty ReAK 25 B HERA (1 58 B VPG ik, (HAETICGHYHE
T2 56 2 B AR 22 J5 10 /Y 52 e, 5] G4 Ve TR 1 %
N & REOF AL E " 00 S8 98 A . T
WA IE L . BHELLER 208 Tk &, i — 28 2
TG, T2 52 i 1C G BR il i 45 21 . [
IFC 3 o R b, TR I D B I B IR C.G
ZHEIR T B C Gy B3 42 i3 ff A5 2 80N 1
o I HLICGYE B a9 S e i) 2 3 A JHFJUE 79 D RE
JEAS RE ME B S e It — BT B9 T BE . Pl R E
ANRE B AR FEICGOR TR IE & 5 1 AT FARIAIT TR
DIBR AP IEYGE . S B TICGHE BRI, $2 i
T RFHFEMIZICCHERE®E (future liver remnant
plasma clearance rate of ICG, ICGK-FLR ) "%,
H&EH - P& 2 (albumin-indocyanine green
evaluation, ALICE ) 7" PEAh I I fif £ Th AE 1Y

effective hepatic blood flow,
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e MTAIFATIEHKEEMHCCESE, Rl
B A ALICEPEA- VAR £ & =5 nl A7 FARE IR,
1C.G I B i 96 75 7000 T 2y B it #% 7 10 AR A G 5t (H
SRR EAE W X A SR % Rk, B
i A 2 MR L oo, 58 8% A WA
Ty e it £ 7 i 1B 5T

4 BBEFEITME

4.1 BEAMEAR

AP A A R T R R S e el e
AR ML 5 0 45 48 b, 1 TP Al T DR A 25 20 RE
15 1 BT B9 36 97 B TS AR R R B BBk T R £F
Ak A Y A BE RN R, e 28 KR 5 R I AL 20 A
& 58 b BN Sy 2 VAR I E £F 4k 10 4 bR DY, B
JE TG R AR R — AR AMESRAE L P AGE T B
Sy IE W AT 2L, E R AEL R s AR
K, AR ANE AT E5 A AT Al O 125 18R Wi PR BIF 5 #Y
AT, BERFFEPE R (transient elastography,
TE ) . &5 3P B m 8 5 ko il &
(acoustic radiation force impulse, ARFI) . &
i (contrast-enhanced ultrasound, CEUS)
S E 28 BN B Y A AIE AR R T AT A VAL DT 12
T E J& — R 1 75 i ) o JTF 21 20 v 5 10 38 4 15
. 2 AR T X I R RE AT HE A — OB 4
A, X AL Y92 WP A B — s 0 A
6, 2 AHH AN Ik e 4 R AL 5
O F 28 R W6 A o B TE S5 I3 AT 2F 4k 4 b (1
fibrosis-4%5 ) FHZ5 G, 7T W &b $2 F4 45 4 A6 2
WA PE T ARF LN T 5 4t Ak 1 374l i
Ab Tl R AT B, HACRYOA N S TEM Y, Xf
TR AR dE e — o w et Bl T g 4
WA BT e b bR e 9y A e L HLAas LS | &
Uil =5 0 A W 45 22 ), HC A 32 T T A R S P
RARET, CEUSAAL AT DL F 5 1 12 Wi i I Jm 4L
PR A2 1 PR I2 W, 3 AT LA TN R T O
Can WH AT Er il . IFRELLSE ) A9PFHr . CEUS
SE S R IA] 2 W9 X I R Bl ) A
Wi, Al NALE S5 B I E] -5 BE A2k (time-intensity
curve, TIC) W HEHC, 32 A0 56 T 5 Ik 2 3K B 5]
( hepatic vein arrival time, HVAT) | JF3-#fk
Vg | (hepatic artery-vein transit time, HA-
VTT) . [']-HF kg # st B ( portal vein-hepatic
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vein transit time, PV-HVTT ) 4§, Liu%l3xJiﬁiﬁfﬂﬂ
EHVAT, HA-VTT, Ay CEUSH] N A2 Wi it
LA AL B AKIE . CEUSIZ I £F 4 4k & LS
—E HE e, HCEUSH) N X R T 5 B2 T £F 41k
JRE AL B2 W, X B30 T 21 2 Ak 0992 I S 43 300
Tl SR 3

42 X& it E ¥ B B 8 2 % K (computed

tomography, CT)

BEAE TR R T, BT CTIRMER KL
L= 4 D) B BOR TR i PR b 2 s . A
M CT = 4E AR BAR A AR W T 530 10 A 351 1 AT e
PRER, 3 T MR S A5 A ME R X T TR bk L S0 ik
JHF e K S IC DX IR AT ASE AL, NS A A R S AR
M B AL &, DT HE AR TS5 T )
W 5 09 3 4 R (AR FR2Y ( remnant liver volume,
RLV) , PP RS AATIFUIBR AR, 45 % T4 K
BT OB B R L H A Ak . I
T MRS, AT70%~T5% (19 T VI BR 4 IA Ay 2 %2
SO T S MR AR, AN FRE AL . R
JFFAE 22 4 O 9 9 1Bt BRI A2 40% ~ 609%™ 8K
3% 75 ¥ B9 A% O o ik T PR R B 358, Hoadt sr
T [7) 85 /0N B4 BT U A AR L 45 A0 ] B8 BTk 2 20 g
b, ABAEEIERR DT TFAE Ak S BE A AT 1) bk A
FEAR (PVE) WG T E 25 18 K 17 bk 45 4L 59 731k
FEDIBR AR CALPPS ) BYEH f, HAFME & A4 T Bg
07 728 W B AL A O L O R JIEE A 2 A T
JUE A 45 T BB IT R X 41920 A 2o xR
FIPVER R RIL AR NFNE (FRL) ZhaERS i, Jf
HFRLYGE A5 i i 7 FRUAKEAY 3 I, (B2
T ALPPSJ& FRLEEFR I BE A9 5 FTF R LA B4 15 i
AR AL — B PENFIE RS, &%
FOF 92 BN IR H /N g5 M g AT PR R . B, W)
IF T 2 4E 4k S 45715 R 2R 51 & I L4 R 25 40 52 TR
FERE . P O A5 BEL g 5 P 1 T, R ) af O
Bl 75 27 kR BE O VYA TERE Ak 15 2 1k M B R R R
JTF 2 RE i w5 R AL T 2 M (E A DI BB AR A (5 R .
JE DAl TEAE AL B8 I 2 RE A B T Bl 2 0 o 1
KA PEA T2 RE A A o CTHE T A% 3 2o & Ak T
I8 B4 1 9 3 7 5 B0 2R Ok B W ) B A 0 R R
{HH: i 5 2 i ) s L AR A X DATRC B A A N G
B ) 5 A5, PRI DA I A2 BT, ok i e 4 K
(‘arterial enhancement fraction, AEF ) E & # T

AR I Bl Tk ) 2 %08 oim Al 18 5 B 5 1) Dk A0 24 X o
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A SE T 1 LB, RE AT S80S e 0 P 9 A Y I
Tah s, RE B BT NE £F 4EALRE R, 5T
7™ B BE % DDA DC TSR] T A AL R I
Ty R4 05 B B2 A0 &5 KT 19Tl o Bonekamp 45
K 3T = W B 58 () AR F PEAL T BF 45 4k 1k K 18
AR, AR, TR NE B T AT 4E
b . v B AT AL SRR 32 Rl AE F A e 84 2%
A G R S, IR AEF 2 3 Al 8 P T
AR — DT BT FEFR . Rong
SEUCTET RE R BTS20 A A AR, B R SR
JIFAEF (hepatic AEF, HAEF) . fF 5 AEF L
(HAEF/spleen AEF, H/S) 5 JF6f {1k ™ & 2 1 &
WS %O OG, BB 5 A7 R PP AL T 2 BE 4 4
RO o CTH B A AT AR BUR B 25 27 7K B DA
& HOH A g B R ) L E e U BR e 7
%, SIS SR A —E A O, (HE I A REE
1 S I AT 400 Y S 5 A it o D RE L i A R TR 2
HE (remnant liver function, RLF ) =S /™E 1
ARG I RAE, AN RLED) e & 8 45 1 iR
SYO7 ik, P IR bR T B A T A A
5 1 A AR v T JF 9 D) RE 4 MR A
4.3 wER\AFEEA (MRI)

MR LAk JHF U i 2 2 BE 3 28 M9 3 I AU 5
( perfusion weighted imaging, PWI) . SR
1% (diffusion weighted imaging, DWI) . Wi
)i ( (magnetic resonance spectrum, MRS ) 45
I AT A BT o BE SR MR IAH 4L T CTH AL T 5 o 4
i AR R, 2 WU TR DD R R T DT A A —
gy, BRI CTAREE—#E, 558 Ho 5 T AT IR 14 R
AIPEAl L Bl 2 X T 2 RE 1 B0 HE BT AT AL o AR Ok
% WMRIVER — MBS E AR AW &, AR N2
W H C.C B A i il 2 23 RE VPl 1 — 3 R R
26 B MR 2 K 3 52 77 2L ZE R — 84 ( gadolinium
ethoxybenzyl-diethylenetriaminepentaacetic
acid, Gd-EOB-DTPA) £kt AN M, 2T
JEMRIRR 5 M 3 5200, 0 A AR N S R 2 Bl IT
A0 M B HC, MREAE O EHEME, JF BHEM 2 RS
FETELE e A, A8 B R JUE 27 248 Ak 9 ™ o 1
55 FF R A0 R B A DR AR Sy — R T A 0 iR
SR, 6 I RE A8 AR B O R HE I B e i o A Y
J, TR 2 36k 5 50 A 2 AR R S 0 4 M Ah 3 LR S
JHF B 2R S 1 T L R0 XU AR L T AR A R R
AW, JFRG RO R R A LR, him R EE
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SRR R 5529 %
A BRI T AR R A R AR Y 3 56 S MR TR )

T EME S W, X TSR s W R, A
HEXT GA-EOB-DTP A W i f K 25 AR, [N I 5
AR R a0 e A S J 0 5 TS B9 T 1T 2 AT A
JHF 52 o X 56 W R B BORR o, XS R 2 BE 2R AT IR
AP0 56 W MR AT 15t 740 A ) 00 55k BT A4 F) A G
SR E BTG FAE A DI RER" . Gd-EOB-DTPAJZ
— MR PE XS AR, AT T SRR, A R e
HLURT Lt B (R], 27 2 A & 5 80E 5 40 i
BHEM D, BHG TEOBM iE, NS TTI
5t P4 [R] BBl /b, WO 3 Gd-EOB-DTP A RS 38 1 /5
ARG S5 . Bl TImapping BAZ KT
st T4 N i) AT R i S T S BRO6 Gd-EOB-DTP A Y 4
HCRE 7, DA AR JIF 2y R S HF £ e AR5, offg % 55
B MRIAS 3| )%t b4 5% [ ( contrast enhancement
ratio, CER) FUFMERFZSE (S A (rotal
liver volume, TLV ) . RLV. RLV/SLV) #H%4,
TG S REAFE R (functional liver volume,
FLV) KA PHLF Y % A KBS, AT B e i Ak 5
DIAE" . Haimer55 A 3% 36 B MRIMT 15t
Bf ) A5 5 38 B (signal-intensity, SI) HJHIRS
WHICG-PDRAFAE W F M S o FF HT 15t 35 i [i)
TEPEAS BT 2 RE Ak 45 07 L T ST, 1CG-R15>20%,
JEAT HHR 4 HF VD B i 2% RE T, b B 0 D A
Gd-EOB-DTPASEICA, ] DUg & 3 2 75 al 473/
AU BR AR, Yoon 21958 i Aif s Mk AF 53 43 B
TUBIIF S A, AR T % S¢S MRTTUIA R 5% A%
it & TRE, 15 25 AR T 2 AE 2 HEF ml=/iT 4 X
a4 (hepatic extraction fraction, HEF ) x RLV
(mL) , AZBARFHEFmISICG-R15EFHI,
MRLVAICG-RISTCAHKAM: 3 NS BMRIAYL
A LLER R IR TR 250, ik T DL v PR AL
eS8, 7% 3 B MRS 255 35, WS-
POR (signal intensity-portal phase) . SI-HEP
(signal intensity-hepatobiliary phase ) , BB %X
M B A A Al Child-Pugh 50 FIMELD PE4> Y 5 34
HEATAr 2, AT AR A I A A 25 2 BB I T AR RO
Verloh %74 BEMELD P43 S bR, 42 i1 3 56
MRIGEA B XD REAS 4 BEAT P4 o T 3¢
MRS 3 /4 5 AL T 2 fig
function, SLF) , YamadaZ§$'SW i Y1 BR 22 430
A : 70x (SLF-962) /1 076 (%) . ¥k
MRIRE S Bt o aff 1 i 9045 8., SCHR AL T AN ATk A

standardized liver
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25 B WE A9 BT il 25 Sh BB 00, (H 2 il T HOE 525
Gd-EOB-DTPAZJHIE . S HEM, ArllEHL &l
iR B T Al B A2 B e HG
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miEEEA (“"TC-GSA ) B4

2 ME VR R M H 32 1K (asialoglycoprotein
receptor, ASGPR ) & 4 Jfd 5 i i 45 5 14 A2 1A%
AE L — B B W P B R A e, G R R BT U i
IR R IEAHOC . YR o Ak AT 55 5
BN ReZ Bnt, 2B TR, B TC-
GSAW 5iZZWre e e &, @ 0 vy BARPLAE
Hw AR, E L MIOT C- G S A I T 5 B A I
WIERA, DI SR BEASGPRIKE, 1FAh i
FIIRE, AH R ORI 45 R 0T BE 32 B HUN RO .
HHEZHFERRE T 7 "TC-GS AR IEH IR
Z (liver uptake ratio at 15min, LHL15) E31&
PUTC-GSA AR M B E A5 bR, LHLISAURE
JHF 200 L K, AT T R e ) U A AR AT
JEE AR, W HCC R AT DI ER AR AR F AL T 2
e A FAE B0 O OSBRI JUE i
#FIRe, KUTC-GSA BAR S b+ & Gt
Wiz A% (SPECT/CT) HEARMLE &, {H2""TC-
GSA SPECTH It K15 &1 43 PR AR, 5
EIE A CTER AL A, LAER At s 47 & A g 5
MR o KD AFIIEAS X BGSARL R, DATHS i
(A4 BF DI REA X IR A3 A . 1" TC-GSA SPECT/
CTA 153 5] — 26 250, WAFNEFR IR (liver uptake
ratio, LUR) 731 HFAE 3 B 25 BE (liver uptake
density, LUD ) "7 Ak 2 a FRAS T AT 0T 45 B (E
(liver uptake value corrected for body surface
area, LUV ) "HIE S %L (uptake index, UI)
. UL T"TC-GSA SPECT/CTREM& i 155 i
fdE AR, ST DA A R XSSP UE T R
IRV NSRRI i SRV NG | R LA R
FREREW, BAZA . T 5 AEE RS
Mo FFREAY AR ME B BUR ( mean standardized
uptake value, SUV,...) H”"TC-GSA SPECT/CT
HEEH, TokorodaniZEV 4R HiSUV ., 5 I 474k
L% VIF & (OR=0.168, 95% CI=0.048~0.435,
P<0.001) , FLA6.7 MG F1EH, A HSUV,.,..>6.7

© WA )3 i [ & F A F A EFH

RE ME R T ™ LR Ak . HE d T & AP0
A& ARIF HREd R N E 2, F2M
P"Te-GSA . CTEMRME B oA 2%, B b 2w
RN . RGHWTIT .
5.2 *MTc- FRE T ( mebrofenin) FFRE R &
( hepatobiliary scintigraphy, HBS)
P"Te-Mebrofenin i 4 AT 4l i £ BUF B £z 4F
3 AH A v AN SEATAE T A W B Ak, R y BRAH
PLHEAT 3l 25 I KR AR AT 4 HG b C T 28 4 06 A 4
(B M 0O PHLF (9 UK o (H J& — 4k 1 w5 ik =
1295 BUKF EIEAS AP REMIRE 1, Bl i H S
SPECT/CTHH () (5 B 4h &, @l 5 R
KTHEEE (mebrofenin uptake rate, MUR) ,
SRS B PP A FRLAG R BURI DI AEY7 . Rassam %55
1 B DHCE-MRIG 2 AY(Ki (mean Ki in the
future remnant liver ) F1°°™Tc-Mebrofenin HBS75
FIRYMURX FPHLFR M AGE S, K BIKi. MUR
FIFRLE DA G (P=0.001f1P<0.001 ) , KEfKi
FMMURZE &, W] LU A BT AT 20 BE T Al 1 — o
A ¥ ChapelleZEUMIEF LIMR I & 45 2] 19
e ) 43 BF AR FL (future liver remnant volume,
FLRV% ) FILL*"Tc-Mebrofenin HBS{I & 15 2| 1Y
BAKRAFIESNBE (total liver function, TLF) ,
BHARRFRAIFIIAE A (estimated future liver
remnant function, eFLRF) : FLRV% x TLF,
#2HeFLRF<2.3%/ (min. m’) JZPHLFR 7
MEZE, " Te-Mebrofenin HBS T L2 4t ol e M
JHF 5 RN HE {5 R, B 98 DT Al R Hi T 2 R £ &5 F
RLF™, (HASFEEN I, FFIE& BT REAS S A A,
Rl X TR RESZ 401 . T PVEBKALPPSHI R, H
FH R BB AR T T T 2 RE R A7 7 i PG, T[] I
H ML AT B9 fi 50 A0 2 RE §,§\[80], {HZMebrofenin 5
ICGARL, 75 MJEIE HEME, o0 5 IH 38 A5 B AR 2
O AR A B A A TR A B T SRR R

6 Hft7ik

F Z R A e AR, 293% LN JEIE N
B R HE A, R SR 2 R RS W AR P L 2
e ZH M ( monoethylglycinexylidide, MEGX )
) LV W B T A Ay R R b A A5 A T I % s 2
e, 2R AR HA 1 PR A AR D ek s 2 T
JHF % AL 4 179 36 6 S B8 A R 5 W 0 % A JHF JUE ) g
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THOL o (HIEMEGX s ZEA T W, 52 21 103 I [
BE . H =, MERETH, HAEAES TR
ET R N 107 VA R A =B e B
Gl VTR 7/ IS DS D€ T C % S O A OF 7S TaA {1
P 2 LU PR T I OB AR S AL 8 R P45 OAE R 7™
A CO,, WSEREH A CO, TR AT i, i
20 M0 32 BRI D R A A 1 00 o IEH A2 WU CHERR
HT% , A&T HEE R BIIFAE & D BE T R 28
BAEAARANMNE, mEatt, wmRAE. SR
L SN RS W= B R R R Y = SP (=PY. & I D
254y . EE A B IE AR PR R 22 X 4R L (L 3R P45 04
i, BT LR TR ) B8 7 A — € R BRI, ABT
Z T VWAl I RE AL 8 % p BT, T S0 )
B B A KU B b

7 INERRE

RS H F T V)R S5 B B8 R R IR R AIC,
HZEPHLFA R & & H @ & A= v, PHLFS
I R - N NI 11 B = s NG B ol I CE ST
B, DIk E . R SER B XR, Rl
1 B TE Al BT % 25 D RE RE A KPR IKPHLEF ) & A=,
g P DI BE R I %, A0 Child-Pughi¥4y .
MELDVF4r . ICGIF BRi 50 55, XF T PFAk JH-fiff 45 2
AE R T AR AR K E X, HERENH R
BT AN T S T RE AR ME T REAS AT B A
it 2 Tifie . CTA LLHIAE th = 4k B S BE B AR A
AT HFIIR AR, TFEERLV I Bl LLA) B B 50 B A
SRR A, AR, R B I AS R o 1 S e ik i
WE T o 0 F Al 0 Ty B8 1 12 B 435 i 35 A58 AN
A EME X ARG FIA R NEDIRE S S8, "Te-GSA
Bk SPECT/CTRE % 52 11 7 0k ik 351 25 4l SLaT 3
BRIAMNEDIRE, $ERI% F1TALPSSHIPVE G 8%
() T A IR A (L, % T E U B 0 Sk R T
REREBRAF S, EHATHTHERAKS, &
BOot B ok BN B 4, U8R 55 2 — P 5 L)
SERLITAN T ¥k o MRTAT DL (A 13 W ve %) fie 1)
K14, 7E5] AGd-EOB-DTPAJ5 W] [A] B 3% B o) fig
FE, Bz Tk A =0, BBk o X &R
TR R, BHATAKEEA)T R I R N
Ao ARRE—FPITAL 7 IR AR AE — 1 R PR, )
A¥Z IR T R G REK, RETA X HCCHEH
() I £ DB EA TR HE VAL L DT 1 2 5 B AR Ak
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