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Bl L L THWORAMFERY ) VY V1E,
Mm# 7NV 73 {8, indocyanine green (ICG) &7
7 A NEDEALFER 2 2RO FiREE T
HETLHDHAT, BAIOFTHEEICEY 5 1HHRE
Rty TEL Do
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9mTc-galactosyl serum albumin (®"Tc-GSA) (3,
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BLUIBUMEREER TH L. ERATIIRADT
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FBISNTHMRRMICE ) ATh, #2RTS
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Fig. 1 Comparison between LHL,s value and ICGs
value in the patients who have normal and
abnormal serum total bilirubin.
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Fig. 2 Comparison among LHL,;s value, ICG;s value and
serum albumin level in the patients with varying
level of serum total bilirubin. T-Bil: serum total
bilirubin.
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Fig. 3 Comparison among LHL,s value, ICG;s value, serum total bilirubin level and serum
albumin level in hepatobiliary tumor patients. All values are shown as mean=+ SD.
*: p<0.05, **: p<0.005, ***: p<0.0005
(HARP-1I, HYZL A7 14 att) 2fH L7, 24TV, 0.10cem™! ORIBEE RV, AT 4

LB & BT &4 B0 33 (ROD) % 3R %E
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L T LHLis & 3K X (1)~(2)), TERDFFHRAER
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HH 5= 1 (1)
LHLg= — 5 2
B LIS+HIS ( )

Z ZTH; & 35, Hisid 15 2% 0.00E (ROI)
DAY FT, Listd 15 5% D FFK ROI) ND A
7Y NTHD.
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72h 05mg 5 L, 51, 5% S5, 10,
15 R L, M ICG M % 5 REERT (&
£ 805nm) ICTHELA., IhHDfELS, (L
42 1CG 15 73 12i% % (plasma disappearance rate of
indocyanine green: ICGs) % 8 L7z, LiEak Tid
ICG;s=10% % IEHEE LT\5.
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1. ®Tc-GSAFF>>F757 1 £ICGCERT
Z hEDORE

(1) LHL;s, ICGis LMFERE Y IV E ¥ DOREE

BUFRED 2 VIEERER B L Ui ATRE
WZBWT, MEBY ) IVE AMEIZ X BIEES (=
1.0 mg/dl,n=19) & BEH (>1.0mg/dl,n=25) %
ZHIIHVT THEBHRET L7 (Fig. 1). Y LHLs &
12 FNZF10.9424+0.029, 0.931+0.028 TH 1,

T-Bil
30
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Fig. 4 Changes of LHL,s value and serum total bilirubin
level in six patients with obstructive jaundice
before and after percutaneous transhepatic
cholangiography drainage (PTCD).
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HET LR EEESR O b o7z, FHICGs iE
EENEFN 95152, 168+t14.4 T, MiFEHRY )
WE MEREFNZBVTICG; WEfEICR B Z &
AR &7z (p<0.05).

X5\, MBELE ) IVE VE1.0mg/dl LT (n
=28), 1.1-5.0 mg/dl (n=35) B & 1" 5.0 mg/dl LA
E@=7)2=20#IIH5F T, METNVTI >,
LHL;s, ICGs & % HBUHRET L 72 (Fig. 2). 31
BT7IVT I MERENREN 34406, 33105,
31205 ThH ), EHOMICHEAMLEEEHIR
bhadorz., F¥ LHL;s EIZZ #0924+
0.056, 0.898+0.065 & 0.897+0.097 T, HENMH
BT 2 BEBEENR O N o7, —F, T
ICGs I, MBRE YN AMEO LR E LIS
ICG;s bBMEIC A I EARENT:, Thbb,
MFEHYE ) VY E 1.0 mg/dl LT vs. MiFE
YY) VY B 1.1-5.0mg/dl B, MEHRE) LY
VfES.Omg/dl LLEBE 139106, 21.5+15.7,
36.7£17.7, p<0.05, p<0.0001 T, IMFE#HLE")
V¥ U 1.1-5.0 mg/dl B vs. MiEFHE Y VY~
fiE 5.0 mg/di LA 813 p<0.05.

(2) EBEEFOHE

RREERE, FREEER:, ERMITEE & TR
BT &) MERLE Y LV E Y, M
BETNVT I, LHL;s B L ICG;s DFHEF It
B L7 (Fig. 3). ‘FHMFERLY ) VY AMEITEE
BHCEMELR L BERE vs. mBUITES

Table 1 The characteristics of reserved hepatic function in hepatobiliary tumor

#mTc-GSA hepatic scintigraphy

Indocyanine green test

hepatic dysfunction ICG;s
normal
Mild Moderate  Severe =10% 11%-20% = 20%

gallbladder carcinoma 8/12 4/12 0 7/12 3/12 2/12

(66.7%)  (33.3%) (0%) (0%) (58.3%) (25%) (16.7%)
bile duct carcinoma 14/22 8/22 0 8/22 9/22 5122

(63.6%) (21.4%) (0%) (0%) 36.4%) (409%) (22.7%)
metastatic liver tumor 9/10 1/10 0 8/10 2/10 0

(90.0%) (10.0%) (0%) (0%) (80%) (20%) (0%)
hepatocellular carcinoma 3/26 6/26 10/26 7/26 2/26 6/26 18/26

(11.5%) (23.1%) (385%) (26.9%) (7.7%) (23.1%)  (69.2%)

Based on the criteria Liver Cancer Study Group of Japan

Presented by Medical*Online



9nTc-GSA (2 & 5 BFRB EBE 35 1 0 BY T i it AP 165

Fig. 5 An image obtained in a 57-year-old man with
metastatic liver tumor. Arrow head: region of the
tumor.

X OHFHIRBSE - 4.1£5.8, 1.9+1.9, 0.7+05, 1.8
+1.4mg/dl T, p<0.05). EEHEOFHMET VT
I EIRFNRFNR 33405, 34102, 37404,
3.1£0.5g/dl T, FFHREIEIMRIETH o 7225,
B EHCIREIEHORICHE Z O R0 o 7.
FBEOFY LHL,s i3, FFHifEE oA B ICKfE
R L7 (IR ERE vs. IREREE, HEEHS
X OB MEATRERE | 0.8481£0.077, 0.929+0.030,
0.9331+0.029 & 0.953+0.019 T, p<0.0005, p<
0.005, p<0.0005). —%, ¥ ICGs fliix, AFHE
faEB CHREICHMEZ R L7: (FFHRHEEE vs. B
EEE, BEEND L UEBMIFER 306+

Fig. 6 An image obtained in a 62-year-old man with
common bile duct carcinoma. Arrow head: region
of the hepatic dysfunction.

15.1, 17.6+14.6, 10.9+7.5 &£ 83+5.0 T, p<
0.005, p<0.0001, p<0.0001). REERE Tt
a2 20 55, Mat e FEEIEO LML
oz,

(3) FEERELEDOZHR

FEERALE BT R CARIRE D E M S iz 6 fESI
IZBWT LHLs BX U ) LV E Y OZ{L % %
L72kER, S BNCIZEEERLEZOMERY )
VEMEDETICO 225§, LHL,s DZEENIL
Yo7z (Fig. 4). EG 3 I3EELEE K EAH
BOOLNLEho7z—FITHY, MFEHLLE)LVE Y
EAFt LA $5 & L 1S, LHL;s 2EfEIC %2 >
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7= Thabb, BYY VY CIMED R IZATH
FOtEREDMR /B A%, BERIASED & T v RERE
EAEULIENRBEINT.

4) *"Tc-GSA fF v+ 7574 BXUICG
BT AMIE) RO LT FHEDHLE
(Table 1)

#nTc-GSA IRZEDBED O AR, fBERESL &
VCEBEFEFOFEKRO T, Fhth
66.7%, 63.6%, 90.0% CTREFEXRIT, EFH
WEHE LD, L, FFlETE, BT
BWEAHOINE L, PEEL LOFFHEEEN
65.4% (RSN, —F, ICGBRT A DR
o RAEEER, BBERFIZEVTICG:s #°
10% LLFOIEEBIXZEN £ 58.3%, 36.4% 23
X9, JEEREG, FRICABERESITIE ¥ Tc-GSA R
ERAEE ORI S h e TelE % R0 70, BN
B TILICGs E#EBIA80.0% (R oHN, oA
HIRLIERE T ICGs 45 20% L o> %5 BE AT F 1
HEREERIHT69.2% IZR S, PTc-GSA MRITHLE
I E{E ot G DA

2. EFIRR

FEGI1 STR%, Bt EBMAE. MFTiess
B HH;s BXLHL;s &, #RFN 0450 B LY
0.952, ICGys id 8% T, FFFAELEEH TH o
7o, MEHE ) IVE X 04 mgdl T, E¥T
& o7z, " Tc-GSA BF SPECT L%, CT THH
N7-BF S6 DIEHIZ—FK L TKE 7% RI E£FREKIB
%A 7- (Fig. 5).

fEGI 2 635%, HiE. RIEEE. HFiRaeteiz
HH;s BX U LHL;s dZFhZFh 0.519 BLY
0.943, ICGs & 34% T, ®"Tc-GSA fF¥ v F 7
574 BLUICG BT X Ml HETRKDZFF
WREIEEA—H L TV WESITH 5. MiEHRY
VIV Bl 3.4 mg/dl T, BAEMDOELERL
7. CTERAHBEDIERSR O hizhs, HoH,
ZIFREE ZEO N o7, 2"Tc-GSA
SPECT T3, FFHifaDERED R & TEREFET R
V3 Lb—FET, FAEICIIFATH R O%HK
BABRON, FFHERTHER SN (Fig
6).

33 % 2 5 (1996)

Iv. # K

BF, BEEMEER)C T 3BT FHEeD T

KRB 8 O BT 7 i sERFAH 4 ICG BT R +
% EOEACEREIKE L Twiz2s, JBEEFIT
BEEY VY VIERY BT 5605% <, IERECAT
Fiex KT 2 Z L HETH L L FHIN
5. Lo T, IBERIZBITAIFTFHEEDRE
B2 HIsEIR S0 L AL RV,

EE LI, ®Tc-GSA AV, §F, IBEEES]
BT B FiREEDRHii 2 T o 72, 1) jBE&HE, B
BIRB L OEBBIFE BT, IFPHEEER
BIHE L, FNEFN63.6%, 66.7% & 90.0% (ZF
FeRDHT, EAMIILREERLCEBEDS DT
RO F iR I3 R - Tz, 2) FRRaERE Tt
FFRBEEBBIHNE L, 654% (2% T
BIETHAZO LN, ThiCxL, ICG BT X
ORI, BEMFE, FMRECBNT,
WnTc-GSA MM RIITIT—FH L7725, BEES
L UOPBESE TIX ICGs #510% LA T DIEF B3
NEN583% & 36.4% LIEFETH Y, *Tc-GSA
WAL OS2, I, JEEREFICTIAT
BUEEFLGSE , BYY) VY VIS &5 ICG
EBEOIFBEADEE L BEOPEEED A L,
ICGis BIFFREL BEICRBL TN L%
AELTWS.

#mTc-GSA & ICGis HMEFF 2 BOREIL, K
B, HESELELR>TWED, REOHAMIE
ik, BEEL 7S BRBOERICH Y, ZOEK
WKBWTIHEREEL TS, T4bL, 1)ICG
DIFADEY AAILICG LETH— - F ¥
T BB Y % A L 7= receptor-mediated #5 & Xt T dH
H, 2)ICG & ICG L+t 7% — & ® it bimo-
lecular I TH5HZ &, 3)ICGs IEEEL TV 5
R EETALE Ty B RBLLTWwh &
W ET, GSAIZEALETy —%FIH L%
Wik L @EEEEE->Twa®, L2 L ICGs i,
AL E & AFifatkae (FHRe o & E EIGE)
WKEDEEL, LTy — - Fr ) TEAELE
ETH)H Y FORGHNOFREEZTTHDOT
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FICEETHL EBbNh. 40, REEFID
TWVWOT, FAEMEEICEV CITHEERE
R TEHZ SICOWTIREL IR LTV
v,
SEOFERIE, LHLs 2 fB8EE LTHATE %
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Summary

Evaluation of Reserved Hepatic Function in Patients with Hepatobiliary Tumor
by ¥"Tc-GSA: Effect of Hyperbilirubinemia and Usefulness
of Regional Reserved Hepatic Functional Imaging

Jin Wu*, Nobuyoshi IsHikawa*, Tohoru TAKEDA*, Motohiro SaTo*,
Kiyoshi Fukunaca***, Takeshi Toporoki*, Toshiyuki OKUMURA**,
Rokurou HaTakeyama** and Yuji ITar*

*Institute of Clinical Medicine, University of Tsukuba
**Department of Radiology, ***Department of Surgery, Tsukuba University Hospital

The evaluation of the reserved hepatic function was
performed by *™Tc-galactosyl serum albumin (**"Tc-
GSA) in seventy patients with hepatobiliary tumor.

The dynamic study was performed to evaluate glo-
bal reserved hepatic function following the intrave-
nous bolus injection of *™Tc-GSA, and the hepatic
single photon emission computed tomography
(SPECT) was obtained to assess the regional reserved
hepatic function. The functional hepatic index (LHLs)
was derived from liver time-activity data, and it was
compared with serum total-bilirubin level, serum al-
bumin level and plasma disappearance rate of
indocyanine green (ICGis).

In the patients with hepatocellular carcinoma,
LHL s value agreed well with ICG,s value, serum to-
tal-bilirubin level, and serum albumin level. Moderate

or severe hepatic dysfunction was observed at 65.4%
of these patients. In the patients with cholangiocellular
carcinoma, a discrepancy of LHL,s value and ICGs
value was observed. Increment of the ICG,s value was
correlated with that of the serum total-bilirubin level,
whereas the correlations was not observed between
the LHL s value and the serum total-bilirubin level.

These results indicate that *™Tc-GSA scintigraphy
can evaluate the reserved hepatic function without the
embellishment of jaundice. This method is useful for
assessing the global and regional reserved hepatic
function.

Key words: °'™Tc-galactosyl serum albumin
(*"Tc-GSA), Hepatic scintigraphy, Hepatic func-
tional imaging, Hyperbilirubinemia, Global and re-
gional reserved hepatic function.
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