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ToTaEY NIRRT T T 741285
B0 BT #42 D FRAF AT T Hi BE & BT A= O FF-Afh

s = g HE
SEH FE Bt Iz
BH AN BH BT
R HFE* Fra HE*

NN FZ B B
R FEx pllEERT
ER OB TR kR
HE

BE ABEY» S ORBUHES 4 5, FrARaRE 3 6, BREMRRE 1 BIORFIRMET &, RETEE
PR Y 4#it4 3 B * Tc-GSA fFF ¥ v F 77 7 4 24T\, BRERFHiEE FBEORMBIZEL LTDE
BAMICOWTRET L7z, BFEEYIRR 4 B 3 BUIIATHT & )b, W& HH,s 12 L5, LHL; i3ET LA
FhREEETobEEZ N, F/2, WOUERF 4 EF O B, WEOHH IR % REAT L AFEE
AR O | FEFNCHT £ —BFRY % HHs DIETF, LHL,s D LR, EBEFESO ) b EEROKRO
1 B, BEOEHSWEED 1 BIHH# HHs DK T, LHLs D LR 2207, HiEOFEROHME, B
Mg oM, FHRRASERO BN SO 2rOFBEREY RET IR LEESN
7o, *Te-GSABFY v F 75 7 113, FUIBRRA P OIR B L RAFR T L FBEOFMEL L

T, BROZHEREFHFSR.

L. BC®»IC

9mTc-DTPA-galactosyl human serum albumin
(*"Tc-GSA) 1, FFHIfaREIHFET ST 70
P¥EE H (asialoglycoprotein: ASGP) = A A & 45 £
AT AYN Y FELTHESIRL. 20%
BERREE, BEERRICEEE L T 5 IR O
WKHBILTWB EWIEXDL, FFHiEDHL

* BEHEREEHE KFEEESREGHRESEKE
*+ JLE R A RBERST SR E
ok AR A KFEFMHILSENFERE
Zft 698 12 H
BREBEZM 7E1A18H
FURIGE RS | EHEBHTHAHITHE » 2 1-98

(B 470-11)
BEHRREE KFEEFR
BEHREEHRE
LA | *=

(R 32: 323-329, 1995)

WIEEE L L TIRIBE TV 32, ¥Tc-GSA DA
YIRATRI % DI F i EEDZAL>, #RIITFiHaE D
Hatidd 525, WikEH VR ICEBERSE L
At A /AR

Amlbhbiuid, FFUIBRATHEIEIC *"Tc-GSA T
BB L, BRI THE L FBLEORYEEE
LCOHFERMEICOWTHRET L.

II. WRELUHZE

WHRIE, KD O OEBEITES 4 6],
Fafa 361, RREMARE 1BITH L. FFHIALHE3 B
D) L 2B EEHBITH L. #Hizlid, HFE
YRR 4B, BoUIR4BIT, FEDRDD L2461
LKA ETRR, HAEIBRD D) b 2 BlIEEDER
BT 5 (Table 1).

JE, ®Tc-GSA 185 MBq (5 mCi) (GSA 3 mg
EE)YHERE VA -7 ABEL, HBRERHE
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Table 1 Summary of patient populations

Case No. Age/Sex Diagnosis Location Operation
1 51 M liver metastasis S one partial resection
2 71 F liver metastasis Ss one partial resection
3 61 M liver metastases S4, Se, Ss six partial resections
4 53 F liver metastases Si, Ss, Se, Sy extended right lobectomy
5 67 M H.C.C.+LC. S4, Ss6 two partial resections
6 71 M H.C.C. Ssg extended right lobectomy
7 59 F cholangioma S4 right lobectomy
8 54 M HC.C.+ LC. Se right lobectomy

H.C.C.: hepatocellular carcinoma, L.C.: liver cirrhosis

Table 2 Results of the postoperative ®™Tc-GSA studies as compared with the preoperative studies

HH,s LHL,s
Case
No. Pre Post Ope. (days) Pre Post Ope. (days)
Ope. 3 10 20 Ope. 3 10 20

1 0.458 0.418 | 0.488 0.399 | 0.982 0.986 1 0.980 | 0.976 |
) 0.369 0.376 1 0.426 1 04271 0.971 0.970 | 0.971—  0.971—
3 0.438 0.409 | 0419} — 0.964 09731 0.970 1 —
4 0.409 — 0.483 1 0.479 0.971 — 0.976 1 0.977 1
5 0.645 0.620 | — 0.700 t 0.902 0.910 1 — 0.886 |
6 0.458 0.579 1 - s 0.966 0.948 | — —
7 0.437 0.630 0.633 1 = 0.967 0.909 | 0.908 | =
8 0.735 — — 0.848 0.878 — — 0.627 |

Underlined numbers: increased HH,s and decreased LHL,s comparing with mean £2 S.D. in normal liver

function subjects®.

WCEELLT > <Hh A5 (HIE GAMMAVIEW
RC-1C-1635LD) T, 1 542 30 & Bkt % %
®1ZL, FIZa¥a—% (ADAC SYSTEM
IV)I2208 T — ¥ R idsk L7, Bon/7—
y &0, LEEkEFREaSFCEOEY RE
L, BOBORBBSTREMGEEZERL, BESY
DFEIZEY, HHis 3 5% (Hy) (23§25 15 5
% (Hys) DLBBO # 77 > b He: HygHsl (L2 0
BIE) BX O LHLs 15 91281 5 LU (His)
+ BT (Ls) ] 2339 % BTl (Lis)y DAY~ | ollz
Lis/(His+Lys)l (FEFOEE) 2B L.
WRTEFMf & LT, HH,;s, LHLs% % 3 AHERR SR
BCTHRONIFYES LB L, +2SD. ULE%
BLEODOREFEE L.
WMEORBERE LT, HiflOELERT
HH,s, LHL;s ®Z L2 oW THRET L, HH;s 2YK

TL, LHLs 2 ER L7 b D%, HZ HHsH'
EH, LHLs2ME T LA-b 02 ME LML 7.
WAEO 7O b a—)uid, FFUIRRATETE, #ifk3
B @3 H, 10H, 20 H) T, #EEEZOREN
MREEERR D 1T o 7.

L. # 7

HIHT, HiTRD ®Tc-GSA DFER % Table 2 IR
.

MmTc-GSA DRTET 7 — ¥ Tid, FFEZEEHE T4
MafED 2 Bl (Case 5, 8) i2 HHys, LHL;s & HIZE
EERDLH, FOMDOERFIL, W8T A—-FE
DIEF#HMANTH - 7.

WEOEIE RS L, FHFEURIEGSDI B3
JEBI (Case 6-8) 12474 3 HA>5H 20 HO R, #ifAl
EHAXHHs 3 EH, LHL 3BT LWEL /-
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Fig. 1 Case 8: 54-year-old male of hepatocellular carcinoma with liver cirrhosis. *"Tc-GSA
scintigraphy at 5 min (5) and 15 min (15) after injection before (A) and 20 days (B)
after right lobectomy. Postoperative images show the increased heart uptake and
decreased liver uptake. The patient died 45 days after the operation because of the

hepatic failure.

iz, WA T — & DSRE RIS EIICE(L L AT
FEZE A0 ARG O 1 B (Case 8) (Fig. 1) 13, #f
HBHAETHRE L. KD O 1] (Case d) i3,
HiHT & tHff# 20 H ¥ T HHys 13 EF L7225,
LHLs {3382 EH L 7.

IR 4 FEBID D B, WGl T — & BSRET
B ORI % JEAT L 72 PR & AT O
HED (Case 5) (Fig. 2) 1, #ifk 3 HIZHTHT &l
HH;s {3f&F, LHL;s 3 EH L—FEHiccE L
HS, Witk 20 BAZIIAMTAT L D SEEEEEIL L. 1
PETOMAYIBRD 1 FEBI (Case 1) 13474 3 BH £
T, BHEDOIMHEIERD 1 FEBI (Case 3) (24714 10
H % T HH;s \3f&F, LHL;s (3 E& U#rET & X
BERELL:. B O 1RO IRD 1 FER
(Case 2) |3#71% LHL,s \ZEEI I o 72,

SR VERTRE S CIIMT RO EE LRI
ol

Iv. # =

BROIBRATI% OFRAFIF T fifie & PP A 2 3FE L 9
BREELELT, TVTIY, T) VY LATFT—
¥, GEETZ EOEAEREERED, 1ICG B
% EOENTRERD & DR O T H D
PE & U THAFEHE LD O R HIEY 2
5. BIE S S M O & & D151,
BB IIIFMIC L 258, B VY VI
AHRlERE, FHOEMS, BRROOEIE
HOLENH L L EOREEDH N, JFY)
BT %A O M 2 TRERIZ S D E CATFEL 2
v,

Mk S, MiE ASGP =#llE X, ZDHIEME
HEE RS S MAERAIR, B, €U
Y oW EEINY, BWERHO.LED 2V EH
HELTWAY, ¥ Te-GSA IZX BHIED, FED
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W

Fig. 2 Case 5: 67-year-old male of hepatocellular carcinoma with liver cirrhosis. “™Tc-GSA
scintigraphy at 5 min (5) and 15 min (15) after injection before (A), 3 days (B) and 20
days (C) after two partial resections (Ss, Ss.s). Postoperative images show the
transiently decreased heart uptake and increased liver uptake 3 days after the
operation. The patient survived after the operation without hepatic failure.

BFHAEALTEB YO, JHREMT, ICG HKERIZIT
NFERIIMHETH .

bhbhid, ThoOFHIER LT, Uk
WitREHO S F & L BHRTOFET 2
(2, ®™Tc-GSA IZ & AFRAFIF T e & FFEAE O
fii % KA 7.

FFEEYIRS 3 FEBI THif% P Tc-GSA DIEATHEE L
7eDIX, YIBRAFED S  FFHERE O WA R
R TFREEMRT L2720 L HRE NS, 4RI,
WAL TIET L7 Case 8 1, FFAEZELIRKRLL
Sz, Al BBEREOEHILT, MiEs L
OE EEMER T BITL B, FhRirEK
THoleE2bN5. MigiT—F L LT, HF
¥, ICGRERZ & TIE, FFASEYRICHL, Wi
& ZZ LTS, ®Tc-GSA DHTRT T — & Tid
M) Ehp oz, HYUIBREDHREIC ®Tc-GSA H*

LI EE L RE RTINS,

S BEVEDIEDI TIZEBIRTATO HHs, LHLs (&
E#HT, MiaMEFL RO ah>722 ik, K
T L HN, BEAREY I ZEERS H LIS O AR O T fii
A AT INQAVANAL s R0 M=% (W AN

BB AAE A% W AEEL D ER 3 LI BR AT 2 FE B
DI B, WEIT— ¥ BRETH o2 VIEBNL,
R —BMEI P Tc-GSA DEAE L, 1 FEGILHT
%20 BETHELL., TESY L, BFUIBRMATAT
BT, THD2FNCIFERDS LR L L3k
HL TS, SEMBFHREA R T YRR 1AM
DY VFEFTH 7. bRODIUDIERITYL, 1
HER DERYIBRAT % HEAT L 72 1 B3 AT i PS8
ERFERD LR L7205, YBRERELS S WAFEY)
B, BEOIMAYIBE THHFERED LA L 72ER)
DT %% 2 5 L BIRE .
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#Tc-GSA IZ X BHREIL, ERDBEFKREL
B O HBHMEED) Y FEHES L TAMRER
B BER % F B, functioning hepatocyte mass %
T AREETHHY LW MO H L.

WEWY) Y FOZEHET, YBREESSVICE
»hrb LY, Mkl LAFFEROT— s DUEL
EFIOWFEE LT, UTO77 25 =025
na.

JFfR— M@ 72 ) D ASGP AR
BRELZEVIBEIZWI EISY, FER
(ASGP S &46%0) o, A% R
Wb, BT v b OESFIERETIVTIEO,
DNA &R E S AU BR 145 24 R EH ICE— 2 &
0, S5 8 RMZICMEBIICAY Milas R
FHRBT A, 1~ 2 BRCTHEEXEEHT S &1
FEIdELET A, L2 L, & OB EZEOIFEE
DO TERHIID, EEFT2~3825 6~12 %
B, FEZEEHGIT O~152A%E, ¥H54L
Fv. SHEOEFIT, #ik3 BICHFERIERL
LOXFELEZ L L, FEEADLLRRFE
T5HS, FREMICHL» L BEOERI e VB
TN, MRS L A MBBOME L TOMEE
BaEEE R L CWbaEEMIEH 5.

L) —DEZOLNLET 775 —IX, VAV FIE
FHARREOSHERIHEEST 5205, TEKIIM
FaRE\Z# 50%, 5% 0 (THIREPICHFET A &) )
HEhhprnZ L L, —RHHEFMRASTER
DM ZEMERL TV E®ETH S,
ASGP % BEEZFH o -~/ b =< & Fv /- /RE
T, MR EOSEEAEML T
eV HELH DD, FFUIBRMTIC X 5 AR EL
DR IEY, £F, whHWD up-regulation (L
MERE)D ICLoT, VHY FHEELELHF
MERROZTERIENT AL VIEFLEZDS
N5, #Hi# PTc-GSA DT — ¥ DS —BE B AT AT
TF—7 L RS E LR LIS (Case 1,5) 5 i
NEOLITE NN 3 (N

ZEAE) H Y FOBAMIIERMICERILL %2
WEZZLNAEDT, WTFHIZLTHM S LD
ARy IR T IRREEEINS.

TAE B4 DLETH, TAE HEBIZ—BMIC
FFERELS LR L HmEINTBY, FREEC
W AEEIER, FFREEEF HGHWIZL S
BAAIRO THRBAEICEE L CEREMEINT
\/\Z)IS.M)_

41% HGFY DifllE, & h EfML CT 2L
L BREME, RETHLEO TR HLE
»dH5b.

SERAVICERRER, BIED?5D—HEDHAD
Y b RLERTAEHETHLIEDS, TIX
DEBEBTDTOL ) RMESH»H L. HEVRRE
DEZEDEHIZ, WET <A ATITELRDY,
MBS A YV PALEF LAY, BREBOEHSY)
BT, Wigry v POBERTE LTS AW
THeMH H 5. HEEOAEYRRT, #HEHH,
& LHL;s AR 2 /R & e h o 72 Case 4 D L9
LG ERFOFHEIEENLELEZOND. 13
M, Case 1, 2 Z2ED X HIZ, LHL;s (2N
HH;s OEEDKEWIGEIE, 25 DEREED
24t, CEOMGEBOIY ik EOBRAEERD
EZ2ONbL. Weholietiffis 2 HikTH 5
ZEbdH, #ifk LHLs O LR LESD 10%
UToOBREOENDHATH-7:. LML, ASGP
SERIHILBY ORI L2FELZVWI E
Mo, VH Y FEZEROGHDDS, %@A@ﬁ
BERY 72 2216 T HHis & LHL,s S8 %2 R ¥ 55
X, ZOEMAEINELTY, ﬁﬂ@(?ﬁ&ﬁ
DZEALE LTEHETa L EX 5. LD L) LHE
AT, HH;s, LHL,s CI35Fl LIF 2 WA L
T, 4%, 08B EEEELREL, 361
B TALENHLEEDNS.

Wi REICSH OV AT LoERRREE
KERET AV b= THREZRUEETLEEB LIV
R, T IBINICCHIE WA T LICEARRY
T 4Ty ARABHERERAK, KARBERIZE
H-LET.

$ imiau ?&5$¢0E%%3@E$V@

£ (B, Fr6E 10 A% 6 Mt REEE
(“/F‘—’-—)'C";éﬁl,f:.
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Summary

Evaluation of the Residual Functional Reserve and the Early Regeneration after the
Hepatic Resection Using Asialoglycoprotein Receptor Imaging Agent

Hiroshi Toyama*, Kiyonobu ITo**, Yoshiyuki KoMorI***, Atsushi Sucioka***,
Kaori SHiBATA*, Satoshi KomMar*, Toshiteru Fuiiwara*, Emiko ISHIKAWA*,
Kazumi Tomita*, Naoko Fuin*, Akitake Hasumi*** Kazutaka Enri*,
Hisato MaepA*, Akira TakeucHr* and Sukehiko Koca*

*Department of Radiology, Fujita Health University

**Department of Radiology, Hokushin General Hospital

***First Department of Surgery, Fujita Health University

9#mTc-DTPA-galactosyl human serum albumin
(*"Tc-GSA) is a newly developed liver imaging
ligand which specifically binds to asialoglycoprotein
receptor on the hepatic cell surface. We investigated
whether ®™Tc-GSA scintigraphy was able to be used
as indexes for the residual functional reserve and the
early regeneration of the hepatocyte after the hepatic
resection. Four patients with metastatic liver cancer, 3
patients with hepatocellular carcinoma, and 1 patient
with cholangiocellular carcinoma were studied. Basi-
cally, each patient was examined 4 times (before, 3,
10, 20 days after the operation). Immediately after i.v.
injection of 185 MBq (3 mg) of *™Tc-GSA, serial
images and dynamic data were obtained. Serial
changes of HH s, as an index of blood clearance of the
tracer calculated from the uptake ratio of heart at 15
minutes to that at 3 minutes, and LHL s, as an index of
hepatic accumulation calculated from the uptake ratio
of liver to liver plus heart at 15 minutes after the injec-
tion were analyzed before and after hepatectomy.
Three out of 4 lobectomy patients which showed in-
creased HH s, and decreased LHL s as compared with

the preoperative data were considered to be decreased
residual hepatic functional reserve. The remaining one
lobectomy patient showed increased HH,s, but in-
creased LHL,s inversely. One patient of two partial
resections of hepatocellular carcinoma with liver cir-
rhosis demonstrated transiently decreased HH,s, and
increased LHLs. Two patients with metastatic liver
cancer (one partial resection, six partial resections)
showed decreased HH;s, and increased LHLs. Post-
operatively increased hepatic accumulation was
presumed to be increased functioning hepatocyte or
transiently increased asialoglycoprotein receptor on
the cell surface by up-regulation. *™Tc-GSA scin-
tigraphy might be helpful for non-invasive method to
detect the residual functional reserve and the early
regeneration of the hepatocyte after the hepatic resec-
tion.

Key words: Technetium-99m-DTPA-galactosyl
human serum albumin (**"Tc-GSA), Asialoglyco-
protein receptor imaging, Functional reserve, Regen-
eration, Hepatic resection.
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