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% DTPA # 4 L C ®nTc < #&E# L 7= 99mTe-
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Mgl LB, REEFEZLIH (BiELS
B, #ik2 B, 4 43~T74 5R) L IBHAAT 3 B (B
3, 29~ %) Tdh 5. REEFEE
BEITH, SPRFEEZEHLTV2. RS
PEBlT i 2 Bl & B E, BEAFBIIRERRE,
FREEOM O 1 OBEEZIEEEZE TSR,
Dl by rF 757 4 MTH L 2B RIS
EBEETbh TwRwy. REEFFREZS17H 154
TiE, *"Tc-PMT FFRE v > F 75 7 4 45, 14
Tk, 99mTc-Sn colloid FfFy v 7 5 7 4 2%,
ZzhZh ¥0Tc-GSA fFyv v ¥ 75 7 4 ffTaitk
BRBILNE TS hiz. 174#H, 3@EEToy
VFTT 74 BIT LBk, 124 TH B,
9mTc-GSA DEZLME RT3 iz, &Flicwt
LT, 9Tc-GSA fFv v 7 % 7+ ffTaigo
ff, BHEEZ SLRRELRITT3 L LbiT,
BREBTHOIRM, LESOFEBECBELIT
-7z,

2) F—IIE

BAEX Y74 ¥y 7 23k & b 846 & h o BEERR
7 9¥mTc-DTPA-GSA (185 MBq/3 mg) % &k &
D BHEBEEL, BFHERI VR RAX—EHE
oy A— 22 EE L LRKERFT Y2 T v~
A5V AT A (BHZE GCAIB) # T, <= h Y
v 7 2 128x128, 7 L— L% A LIOBWOLMET T,
3 X ONOMEER D 7 — & ISR & 5643 [idEkE L 1T
5 Jz. 9mTc-PMT (185 MBq) %, k% X v
9mTe-GSA LD F— 2 INEE T o 7. 9mTe-
Sn colloid (185 MBq) 1%, #FHix#%, 9mTc-GSA L
FAEOINESRML <, 305 EERINEEZ T 7.
3 F—YBIF

LR LCEOEREREL, ¥mTc 03
THIER, B HuEe fiss (time activity curve:
TAC) #{ER L T, LT OB E{T-72. ¥,
3SEO M v—HETICEATESHELLT2.
ODHEEFHAVWE., 1o 5L LT, Patlak
plot® %47, BEMREVRIC LY WIHIFF 2V 75

29 3% 5 & (1992)

VR, FRNOHBRERELL. $E20hELL
<, oo TAC 2 AJIBEHKLL, F~02 V7
F R, o oRERER, JERBRAFNIHE
BO3 0 AR"S52—2T5BER1 =}
AvbEFA(EFNV]D ZREL, ZTHIZHFD
TAC 2 R R/D 2 RIETH Tix®, £35 2 —
FEBEELE. IbiT, GSAZonwTix, Z0
FFEBAIHRETHh L Z B3O T WS Z LA
b, TOEEZE LR Vera Hick VIEBSh T
WBIEBIE 3 2L A=AV FEFL (EFL2)
FLRE LSO, Tb b, GSA oSFHICAE;
MR 7"— v, FENMLE 7 — v, FFHlaRE & GSA
D3IO>DarA—FAL MEREL, FRLES
2Lt GSA OS2 ROFEEEFRELE. =0
EFADAT A —F T, Al Ficisirs GSA
DEREEE, GSA L ver¥0 2ROBEE
%, FNMEEE, FMUIKER, B 5 obk
R, GSADEEHRED THTH3. B, Lk
7 a2 fEE GSA i, 7Y — 0 GSA ~DfFik,
ER LB 0L LY, ZoEREEF V2R
TWAGTBRXE REENETHEE, L Lo TAC
IR 2RETHTED, £F 2 —FE
BELE. 51,2 oFSRE Fig. 1 o5+,
H NFA-HFOFE

Patlak piot

FFHBEICHE A Lz b v— o REBRE A L
BrLEZONIZBERS OBOF—22HNWT,
LLFiz7R+ Patlak plot o=, (Eq. 1) icff- T m
v bl ERESEZERRRL B BB
SO TSz (kup) 2, YUIR X v IR
MR AR (Vhp) 2ko7z. 22T, Lo
TAC # H(t), Fo TAC # L) ¢35, ~35
A —# O HAZ, kup 2200 ROI 58 (heart
ROI volume: HRV)/min 2 Bifr L3237 V75 o
ATHY, Vhp 25 HRV 2BfLL+5 BETH
3.

LO/H® =kup- |} HE)/HO+Vhp (1)

Model 1
REticswT, ANEEChsLOMEEE
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Fig. 1 Schematic representation of the models. Model 1 is a 1 compartment model where
3 unknown parameters, hepatic clearance (kul), total excretion rate (kel), non-
specific volume of distribution (Vhl), are set to be adjustable. H(t) and L(t)
express blood tracer concentration and tracer amount in the liver at time t, respec-
tively. Model 2 is a nonlinear 3 compartment model which consists of extra-
hepatic blood (C(t)), intrahepatic blood (P(t)) and hepatic parenchyma (B(1)).
In model 2, 6 unknown parameters are set to be adjustable, which are Do, Ve, F,
ka, Ro, and ke representing injected dose, volume of extrahepatic blood com-
partment, hepatic blood flow, 2nd order forward binding rate constant, receptor
amount, and excretion rate, respectively. The volume of intrahepatic blood
compartment (Vp) is fixed to the value obtained as Vh1 from the model 1 analysis.

H(@t) L, FFolgtez Lo L+3L, EfEO
=71z, UTFoMsrEXcREs (Eq 2).
dL(t)/dt=kulH(t)—kel+(L(t)— Vh1-H(t))
+Vh1.dH(t)/dt 2)
rzT, kil fF 79752 THY, OO
ROI %48 (HRV)/min ZBifii L +5. kel @&, #
PetReH v, l/min ZBALL 5. kel 3, I
W~ OMTR L FFH o ORFPEERE FH, W
#i3E 7 ERRHTE V. Vhl 3 IERRANT
HWAFREET, FREOHEBNICEETS bv—F
D5 bTERO b v—y L EERBRICHY, €
DEEEFPIEETD M v—HBEOBLEFTL
TET B FL—F OFFRSHAREERL, B
fi3.0>0 ROI 458 (HRV) ©H 5. %7 kul, Vhl
tx, Patlak plot @ kup, Vhp & & CHME o~
SA—2ThH5.
K20y rEXz BT, LOOXER/Z
(Eq. 3).

L(t)=kul-exp(—kel 1) j‘o H(c)
cexp(kel - 7)de+Vh1« H(t) 3)

7 3 icFFo R e AR (B 1 2k b, 56
ETO 110 &) % » Tid », Damping Gauss
Newton iz & 2 IR/ 2 RED 12k b, 3
SD T A —2TH5 kul, kel, Vhl % [T
52 L7z. kul, kel, Vhl 0¥#ifEix, EERES#H
a2 RBICTEDREICHREL, HO 3K
B2 L (30%) OfEH (pieceweise linear curve) &
LTHWE.

Model 2

EFA2OVAFLERTE L AP AU D
DM FRR L E T A= 5%, YTICRT (Eaq
4,5, 6). z=zT, ALK A—bAY IO
GSA &% C(), FFAME = ~—+ 2 ¥ b D
GSA &% P(t), fi#ila GSA A= v A— A Y
Fo> GSA &% B@) L3 5.

dC(t)/dt=F/Vp+P(t)—F/Vc-C(t) 4)
dP(t)/dt=F/Vc-C(t)—F/Vp-P(1)
—ka-P(t)/Vp+(Ro—B(1)) 5
dB(t)/dt=Kka-P(t)/Vp-(Ro—B(t))
—ke-B(t) (6)
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Ve: FRAMiLE =2 > ¥ — b 2 v b 0 ZE (HRV)

Vp: ALK =2 > — b 2+ F 0 %E (HRV)

F: FFiiyE (HRV/min)

ka: GSA-L &7 % 0 2 RO FELEH (HRV/CPS/
min)

Ro: fFoFK GSA fE4# (CPS)

ke: fF2 B GSA fEHEEER (1/min)

Do: #5. GSA & (CPS)

Kav =k Ay b o PEi%&EE, C0)=Do,
P0)=0, B0O)=0 ¢H 3. = =T, REOHM L
L TLo ROI & (HRV) 2w, GSA E0H
R LT 1S O33R (CPS) %, B0
BAfT L L T4 (min) 7 F iz, o TAC & H(b),
o TAC % L(t) L+5 &, ERICF— ¥ %350

T35, LTFToXTETZ LA TE 3 (Eq. 7, 8).

H(t)=C(t)/Vc 7
L(t)=P(t)+B(t) (8)

EFN2RFERBETATHEZ L 2D, K 6~8
IvEar - A boREEESES 2 LR
ARER DT, FEEHSEC IV FEMIcksiT 3 =
Vo= b Ay MO GSA B% HELEThiEE
B, ZOFEILE, BEBSKELLTSKRO
Runge-Kutta #: 7% % Runge-Kutta-Fehlberg o
FEERWED., HEOPH 2 7 v 7 A X1330
BLl, 257y 70 FEIT 58 0 #2301
CPS L L7, EFROBEEMECE Y FEEMICH
75 H(t), L) OFtEEEZ KD T, zhbofE
EAEREDL EFD TACGH LFF2h Eh#Ek
04%Xb, S64%Tm 112 4, AF224 5) o3
AT3X 5 I LE. ZoBEtic X 5
N5 X —x OPEICIE, Damping Gauss Newton
B X 3IEMERAN 2 RED 2 v, Dk, £
TOFEINECHF A—YFrara—r
(PC-9801RA) # F\\TfF o 7=.

5) #FtEE

3OV LVF I T DERBHREIVEOK
BN A2 EL, FHEREEL oEEL K
L7, EAEEICES CHEBEmRrEH T3 &
iz, TOFEMEE tRECTM L 2. FFiEE

29 % 5 B (1992)

BEL LTI, ~752F07 2+ (%), ICG
Bt 7~ = v (15 4 fB), Mg 7 7 2 o & (g/dD),
Ay a7 T —¥ (IU/) % jBEkEO
L, WFho s x—22, BLEELREELT
ThERNLE.

¥, FREZEHE Child HFEY > CEIE
ERlC 3 #icbiF, PMT, Sncolloid ¢z, zh
BIFEEZE 3 BT, GSA i, “h b 3 BichE
FiRFE izl AT, £33 2 -2 NEERE
ERTHENLERMNLE. 20K, Ebhiz
T A — B OHHBREN B B8 % Bartlett o
FETETRELE. KIS, EH98H0BEICEA
7 X =2 & —TERESWIIE FE) THRE
L, ZofFER, ABrZE Rl i3
A =2 DO EAEPEZ iz Newman-Keuls o %
BEL# R T o, BHBMOBECEZ AT A —%
DETOMAELRELH LT t REEIT-1. H
BKHET 5% L LT,

RiIZ3>0 P —FETHEBETE 5 2 —FiT
B, HECEERD 3 »pEIERET DI,
Fe—HETORT 2 — 2 OB B L.
GSA z2oWTix, FFH I a2 S— b2V T
FNVIEN (£5 0 2) & DB 5 Rz GSA ofFER
EPRETEIo0NFA—5 (LVeFS2IEE T
M¥EHEER, GSA-v & 7% ofEAHTMEERE &,
B ENETH 5 Patlak plot =711 19
BONERBETAAS 2 — 2 L OB >
WT LR Lz,

ImI.  # 2

w2061k T, ¥nTe-GSAfFL v F 75 7 4
FEATRI O FFHRRE, BHAERER % ik L7223,
BFEREIBD AR ok, ME, REES
W, WhnLEFFHEHELED LT, B2
BEFBEITAE T 7. A AV L 7ORERT
1%, GSA 12 PMT = Sncolloid X » % ff~n%
R, A%, BE~oRSe» btz R
b, PMT, Sn colloid ki3 &% 3HE e RLE.

LIRS, oMo E, o
T, FHHFHERIC> W ToRRETT.
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10 10 10
GSA PMT Sn colloid
S = - == ”,,or‘"
T T ol
_ N - R
R _.M “r‘.__, A /
- e
0 1 1 1 T 0 = i T i 0 I | ]
0 500 . 500
f‘;ﬂ (x)d<[H(1) an (x)d</H(f) fo’ H(z)deHG)

Fig. 2 Examples of the Patlak plots using 3 hepatic imaging tracers. These 3 plots are
from the same patient. Using the data of the initial 5 minutes, plots are in a linear
form in all the 3 tracers.

6
GSA PMT Sn colloid
- . i
gl gl g
% il R
& @ &
6 n &J A m‘ 23 ] /‘
/ f/ T, §
0 | e — 0 T — 0 | —
0 Time(min) 60 0 Time(min) 60 0 Time(min) 60

Fig. 3 Examples of model 1 curve fits. In all the 3 tracers, observed liver time activity

curves are fitted well with calculated curves. Crossed symbols, and solid lines
represent observed liver time activity curves, and calculated curves, respectively.

) F—yBIRER

Patlak plot

b U— RS S4SHDF—% & v T Patlak
plot # {7 > #8200 1 flz w7 (Fig. 2). Ww¥h
Drrv—HIZBWTY, plot 3FERHTIHHEIY
Ef LS, BERERCIIVFZ7 Y75
VA, FNSHBEREOWEFFIETH 1. B
EHZWThCB W TL X BEF—» LEAL,
BRI 2T 09 ETh oz,

Model 1

=701 OFEFERO 1 §% Fig. 3 17+,
BRI, WFho br—Hi2BnTE 098
PlEThoks, GSA 0Bf, FFEEBETHO
FHABRERAF X v b FHEE L ERIES BT
ELi.

Model 2

EF V2T, FOKSELFRLE— L

a2 A=AV PO 2213 T3S
72, AU v 5 EREO 7 — & BT 2f o ik
HEETHBI®, 20021 9— k22 kO
DEEL WAL DR, oo TAC <, #
TR O MFEHETOEEALL B Y L2n
DORF~ DR R A & R T HBHE S 0272 ER©
SYBED B HRE RAFHI T, I — =
VA=AV MORE (VD) BRELIARY, vE
75 & (RO) BHARHIIC/I S < 2 3 & 2w 72,
Fhzic, VprxE5Fa4 1 cEbN7 Vhl off
CEEL, BV 6D 5 2—x (Vc, F, ka,
Ro, ke, Do) #FmD 5 2 —x L LT iR L
B{To7. R0 1Hl% Fig. 4 [TR LD, BB
DOfFo TAC LHHEMBIIRGGEAEZTL, M
BAfRE (1) 13, 21099 DL EofER &R LIk,
2) FFEEREEENT A—5OHEE
FrtemEE L oMBEEs T2 52 —2 L
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Liver cirrhosis (Child B)

CPS(x1000)
1

Heart

6

CPS(x1000)

Fatty Liver

Liver

{
‘L ) Heart

Time(min)

60

0 Time(min) 60

Fig. 4 Two examples of model 2 curve fits from the patient with liver cirrhosis (Child B)
and from the patient with fatty liver. Crossed symbols, solid lines, and dotted
lines represent observed time activity curve, fitting curve, and tracer amount in
the specific bound compartment (B(t)), respectively.

LT, Patlak plot TiZfF 7 V 7 5 > % (kup), if
WAGEE Vip) 0 2o, =701 TR, 7
Y75 = (kul), FRSFZE (VhY), fapktsR
(kel) & SEAgHERIC I IC FFRIICHFETS br—+
ONFEE (kul/kel) ® 35, =F 2 Tk, If
MEEE L LT, R (F) 2 omEsE (Vet
Vp) Tk LB L AR IS 5 % T
A (%F), &K GSA #&&E (Ro)ix, HAL
NCPS ChHLOICEEBEOHRKITERVWDT,
Ve gL LTRAK GSA #aE (Ro) ik
#E5& (Do) THRUBEMLREEEICSD 3
BRREEASTE (%Ro), fEABRMMEREL LT2K
OfEAER (ka) & 58 (Do) LS MART
EHEAL L 7= 7 IE % & E3k (Cka: Cka=ka - Do/
(Ve+Vp) @ 3 o2 2hZFh, BLEEORE &

PEEHRRECEEIA R WEEL LTHVW.

AIFHSEERREE L N5 x — 2 M THEERMHEEL R
wi~tbo# Tablel (/4. MBEB7 AT I, ~
RF52F 072, 2V a7 I—EEOF
MWlaoGREE T RE LR LFEELHEER
BLEDEF, GSADAF2—2Tholz. GSA
CELT, EFA 1 E2FA20"5 2 -2 %
Hyak, EFVIORFZ VT Ty ARLEHERET
ONHRERE, WThoFHEREL L RIFLE
BERLEZDIHL, EFA2D 55 A — 4 T

1%, MEREERK (Cka) & HERFHE 5 E (GRo)
OHPEERMABE R LICEES, FLfEsE
(%F) ¥ ho iFgeiREE s LEER

NSl

FELEEELEFAL L, 2 0F_FTA—FD

BRE HE LR s Table2 o773, GSA @

EF N 20T A — & CRFFMESE (%F) &0

BLFRTH, EFAMIDOAFA—FZTEF2Y

75 (kul) L EERIC BT 5 S GSA oy
figg (kul/kel) 2SFEMART L FFEE L ORITHE
BEXRLE. LL, FEEEEELOBKRT
1%, Child 233m A, B, C <, EHETIIEE

Fwiebon, HIHENCIHELEIRD LR
hirole. EFA1IOF7 V750 2T, AB
i, B, CRIcCRAERZELREY, A CHTO
LEBEREL T L. FEFICBT 3 FEE
GSA o4z (kul/kel) 13, A, BHETHEER
EER LR, B, CH0ER, 5%OKETIE
Eohihrol. TEFEA2DOAT A—2TiE, FFf
P (%F) 3 ABEETEERTOT, BREAS
H (%Ro) TEBETIIELTDRLA, 5% KHE
CTREECAM oK. BIEFEER (Cka) D&M,
B,CHiTHEERER R LI, PMTODARF 2 —%
<k, FrV 752 n A, BEITEERELT
L, fabkitsR (kel), JEERAFNL AR (VR
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Table 1 Correlations between parameters and hepatic function tests
GSA PMT Sn colloid
Parameter (unit)
n T P n r ) n r D

kul (HRV/min) 20 0.78 <0.0001 15 0.59 <0.05 14 0.50 N.S.

kel (1/min) 20 0.35 N.S. 15 0.39 N.S. 14 0.07 N.S.

Vhl (HRV) 20 0.50 <0.05 15 —0.48 N.S. 14 0.16 N.S.
ALB kul/kel (HRV) 20 0.85 <0.0001 15 0.50 N.S. 14 045 N.S.

kup (HRV/min) 20 0.78 <0.0001 15 0.57 <0.05 14 049 N.S.

%Ro (%,Dose) 20 0.69 <0.001

Cka (%Vdt/Dose/min) 20 0.76 <0.001

%F (%Vdt/min) 20 —0.31 N.S.

kul (HRV/min) 17 0.83 <0.0001 15 0.81 <0.001 14 0.75 <0.01

kel (1/min) 17 0.65 <0.01 15 0.53 <0.05 14 0.24 N.S.

Vhl (HRV) 17 0.58 <0.05 15 —0.30 N.S. 14 —006 N.S.
HPT kul/kel (HRV) 17 0.56 <0.05 15 0.62 <0.05 14 040 N.S.

kup (HRV/min) 17 0.81 <0.0001 15 0.81 <0.001 14 0.69 <0.01

%Ro (YDose) 17 0.33 N.S.

Cka (% Vdt/Dose/min) 17 0.81 <0.0001

%F (%Vdt/min) 17 0.11 N.S.

kul (HRV/min) 17 0.65 <0.01 15 0.60 <0.05 14 0.66 <0.05

kel (1/min) 17 0.26 N.S. 15 0.54 <0.05 14 0.17 NS

Vhl (HRV) 17 0.54 <0.05 15 —044 N.S. 14 0.33 N.S.
ChE kul/kel (HRYV) 17 0.63 <0.01 15 0.33 N.S. 14 0.42 N.S.

kup (HRV/min) 17 0.66 <0.01 15 0.54 <005 14 0.61 <0.05

%Ro (%Dose) 17 0.46 N.S.

Cka (% Vdt/Dose/min) 17 0.62 <0.01

%F (% Vdt/min) 17 —0.14 N.S.

kul (HRV/min) 15 —0.58 <0.05 13 —0.53 N.S. 12 —-0.59 <0.05

kel (1/min) 15 —0.52 N.S. 13 —0.36 N.S. 12 —0.27 N.S.

Vhl (HRV) 15 —0.36 N.S. 13 071 <0.01 12 —0.25 N.S.
ICGR:s kul/kel (HRV) 15 —0.52 <0.05 13 —042 NS. 12 —0.33 N.S.

kup (HRV/min) 15 —0.61 <005 13 —048 NS. 12 —0.55 NS

%Ro (%Dose) 15 —0.53 <0.05

Cka (%, Vdt/Dose/min) 15 —0.49 NS

%F (% Vdt/min) 15 —0.03 N.S.

(HRV: heart ROI volume, Vdt: total distribution volume, n: sample number, r: correlation cocfficient,

p: probability)

BB CRTHEERERT L. Sncolloid T,
WFRhO AT 2 —2 LAREBEE TEREAER
RE Lol

3) NFA-HHEOHEE

Fr—VOFEREZFM TS EREEL LT
Patlak plot CHRESNEfF7 V7 5 v = (kup) &
=2FA I CREShEFZ V75 v 2 (kuD) &,
WEFRO b L—Hi2 B v T b FEERE 0.96~
0.98 (p<<0.0001) r, BiF/tEfA% Wk, Patlak

plot THFE S W FRSHAR (Vhp) L2571 1
DS FIZE (V) Lofict, FERHEEEZ
iz (1=0.58~0.95, p<<0.05). ff7 V75 =
% b L—HFEToliiTiz, GSA L PMT (=
0.72), GSA » Sn colloid (r=0.69), PMT & Sn
colloid (r=0.72) » 3 EM<T, ThZhBEELH
Bix R L. Thiclkkl, FRASHERR, v
ho bv—+HTLEEAHEBRRED oL -
7.
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Table 2 Results of parameter estimation and clinical classification

Tracer Parameter (Unit) Fat?l':blver Ch(lkd) A Ch(lllad) B Ch(lé(; C *test result
n 3 6 6 5
kul (HRV/min) m 0.864 0.405 0.328 0.158 FL<(A=B)<(B=QC)
sd 0.127 0.119 0.181 0.126
kel (1/min) m 0.041 0.033 0.040 0.025 N.S.
sd 0.001 0.004 0.017 0.004
Vhl (HRV) m 1.694 1.595 1.091 0.914 N.S.
GSA sd 0.437 0.297 0.490 0.344
kul/kel (HRV) m 20.903 12,108 8.047 6.220 FL>A>(B=C)
sd 3.241 2.618 2.306 4.803
%R0 (%Dose) m 0.650 0.559 0.487 0.437 FL>(A=B=C)
sd 0.011 0.067 0.088 0.123
Cka (% Vdt/Dose/min) m 0.315 0.122 0.111 0.055 FL>(A=B)>C
sd 0.041 0.045 0.052 0.025
%F (% Vdt/min) m 0.191 0.217 0.231 0.230 N.S.
sd 0.013 0.050 0.097 0.106
n 6 4 5
kul (HRV/min) m 1.826 0.809 0.831 A>B=C)
sd 0.642 0.383 0.310
PMT kel (1/min) m **NLA. 0.085 0.087 0.057 (A=B)>C
sd 0.017 0.023 0.008
Vhl (HRV) m 0.108 0.339 0.775 (A=B)<C
sd 0.172 0.255 0.404
n 5 5 4
kul (HRV/min) m 1.646 1.253 0.942 N.S.
sd 0.619 0.456 0.229
Sn colloid kel (1/min) m **NLA. 0.074 0.061 0.062 N.S.
sd 0.038 0.028 0.024
Vhl (HRV) m 0.844 0.545 0.583 N.S.
sd 0.282 0.247 0.106

(HRV: heart ROI volume, Vdt: total distribution volums, n: sample number, m: mean, sd: standard deviation)
*test result: Statistical test results. The signs, ““>"" and ‘<>’ mean that there exists statistically significant

difference between groups.
**N.A.: Data was not available.
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Summary

The Utility of Quantitative ***Tc-GSA Liver Scintigraphy in the Evaluation
of Hepatic Functional Reserve: Comparison
with *Tc-PMT and **Tc-Sn Colloid

Noriyuki SHUKE*, Tamio ABURANO*, Kenichi NAkanMA*, Kunihiko YOKOYAMA¥,
Bao-Fu Sun*, Hiroshi MATSUDA*, Akira MURAMORI*, Takatoshi MICHIGISHI*,
Norihisa ToNamr*, Kinichi HisADA*, Teruhiko TAKAYAMA**,
Masanobu TANEI***, Mitsuhiro TERADA***, Masashi UNOURA***
and Kenichi KOBAYASHI***

* Department of Nuclear Medicine, **School of Allied Medical Professions,
***First Department of Internal Medicine, Kanazawa University

Using data from 17 patients with liver cirrhosis
and 3 patients with fatty liver, we have compared
the utility of 3 hepatic imaging agents in the
evaluation of hepatic functional reserve. Evaluated
here were %mTc-galactosyl human serum albumin
(GSA) which is a new ligand for hepatic binding
protein, 9°mTc-N-pyridoxyl-5-methyl tryptophan
(PMT) of a hepatobiliary agent, and 99mTc¢-Sn
colloid. In each patient, we performed these 3
imaging studies within a week and also examined
hepatic function tests (indocyanine green test,
hepaplastin test, choline-esterase, etc). In each
imaging study, serial images and dynamic data
were obtained after the injection of 9°mTc-GSA
(185 MBg/3 mg), %mTc-PMT (185 MBq), or
9mTc-Sn colloid (185 MBq). Using the obtained
dynamic data, we analyzed the liver kinetics of the
3 agents based on 1 compartment model with 3
parameters (hepatic clearance, hepatic excretion
rate, non-specific volume of distribution). From
fitting the liver and heart data to this model, three

unknown parameters were determined. Patlak plot
was also applied in order to estimate liver uptake
rate. Both curve fitting and Patlak plot could
determine appropriate parameters in every study.
In 99mTc-GSA, a nonlinear 3 compartment model
was also applied in order to estimate hepatic
blood flow, liver receptor density, and affinity of
receptor-GSA binding separately. Using the ob-
tained parameters, we analyzed the correlations
between the parameters and the results of hepatic
function tests. In all of the parameters, those
obtained from 99mTc-GSA imaging showed the
most significant statistical correlation with the
results of hepatic function tests. From the present
results, 99mTc-GSA imaging was concluded to be
the best for evaluation of hepatic functional
reserve.

Key words: 99mTc-GSA, 99mTc-PMT, 99mTc-Sn
colloid, Hepatic functional reserve, Quantitative
analysis.




