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W 35, 2HERFR 647, PHZEMEIGIA 3 ), ME
261Ch 5. JREE2 I MEKEDOKEBSRLED
NI BFFRREREE # B+ 5 B TARRELTD
hi-fEF <& 5. GSA 185 MBq # gL, 7
SH—TEREICEY 1 7v—20 15T 18 30
FAF Iy 7 IREERIT- . [EHBE I TO-
SHIBA GCA-401, ¥ — » jLE 3k & 13 TOSHIBA
GMS-55U Th 5. HFPHEDOTEL LTUTD
4% o index # /- (Fig. 1). 7 %, L, Ha
I Z R EFNAFRSE 2 & I DA I3 T 7=
DHEE RO No sy ¥, P, Prizzh#
T ROL, Mg ROIL N v 7 v x££+,

Receptor Index
LHL15=Li1s/(L15s+His)

Clearance Index
HHi15=Hi1s5/Hs

31 %9 5 (1994)

Extraction Index (non-corrected)
ncEls=(Ls—Ls)/(H3+Hs)

Extraction Index (corrected)
Els=(Ls—L3)/(Hs+Hs) * Py/Py,

ThonfgELRick v HonlfE=y) >~
27 J—¥fE (ChE), fii7 » 7 2 ~ fH (Alb)
& ZTT{E (ZTT), ¥ =m kv > E o B (%)
(PT), ~735 2F 5 & b (%) (HPT), 2ty
W E ME (TB) Ofi % HkfRE L 7.

m. # £

SEHWCAEOREMEM O HBEFEK 2
Table 1 7R3, EREFTEVWFL L p<0.001
DOHEESAHERED bRt

FIRE L MERE T — 7 L OHBRE % Table
2125k L7z, ZTT & LHL15 o4 o4 p<0.01

Activity
Liver
{E P Ls iL15
'
Ha! Hs| i H15 [}
0 3 5

LHL1s = Lis/ (Lis+His)
HHis = His / H3

ncEls = (Ls-L3) / (H3+Hs)

15 Time (min)

Els = (Ls-L3) / (H3+Hs) * Pu/ PL
PH,PL: Numbers of pixels in the heart- and liver- ROI

Fig. 1 Time activity curves of the liver- and heart-ROI, Calculations of the indices are

demonstrated,
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D, F0IEME p<0.00l 0 AFEL FHERALN
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B229FliconT, KHEEL MEkT—4 &L DHEE
% Table 3 |27k L 7=.

Fig. 2 iz LHL15 & ncEls 7 & ¢ ic LHL1s &
Els opg#E# 75 L7-. ncEls, Els (2l ~T LHL15
IRAES TEMEE LD HAL B Hh e,

LHL15 %3 0.85 % #8 2 % JEH| D HIZ2>VWTD
LHL15 ¥ ncEls, LHL:s & Els o##iX % Fig. 3
IR

ncEls, Els & HHis o Bfi# # #AfXic L T Fig.
4 |= 5% L7-. Extraction Index &+ HHis (31323
B ARBEr R L.
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BREFREER 3 HOY v F 7 5 4 & Fig. 51
55+, LHL1s o 2k & e~ T ncEls, Els o 254k
NBRENWZ LMD,

1
o
po o
8.9 @'MD &@
O e.s
— 6]
— 0.7 [s]
T oo
— e N=40
¥=0.35X+0.73
r=0.765
2.5 p<0.001
h
8.4 T T T T T T—r T T T
') e.2 8.4 2.6 2.8 )t 1.2
ncEIl5

o
v
Table 1 Correlation coefficients between 2°mTc-GSA :
indices =
LHL:5 HHs ncEls Els =
LHL,s — —0.842 0.765 0.829
HHis —0.842 — —0.772 —0.877 2.4 . . . |
ncEls 0.765  —0.772 — 0.854 I“-j B
Els 0829 0877  0.854 — ELS
n=40, p<0.001 Fig. 2 Correlations between extraction index and
LHL:5 in all patients studied.
Table 2 Correlation coefficients between 22mTc-GSA indices and liver functional tests
ChE (n=38) Alb(n=40) ZTT (n=40) PT (n=38) HPT (n=30) TB (n=18)
LHL:5 0.633 0.756 —0.418* 0.718 0.716 —0.724
HHis5 —0.529 —0.576 0.519 —0.722 —0.662 0.699
ncEls 0.650 0.632 —0.580 0.613 0.643 —0.676
Els 0.661 0.623 —0.626 0.748 0.718 —0.715

p<0.001 (except one *: p<0.01)

Table 3 Correlation coefficients between 9°mTc-GSA indices and liver functional tests
in patients with chronic liver dysfunction

ChE (n=29) Alb(n=29) ZTT (n=29) PT (n=27) HPT (n=23) TB (n=11)
LHL:5 0.644%** 0.709%** —0.538%* 0.726*** 0.637** —0.699*
HHis —0.512%* —0.464* 0.590*** —0.767%** —0.608** 0.714*
ncEl; 0.642%%* 0.572%* —0.590*** 0.602** 0.575%* —0.688*
Els 0.643%** 0.532%* —0.600%** 0.738%** 0.629** —0.696*

*p<0.05, **p<0.01, ***p<0.001
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LHL15

N=33
Y=0.14X+0.84
r=0.890
p<0.001

LHL15

EIB

Fig. 3 Correlations between extraction index and
LHL;s in patients whose LHL;5 values are
higher than 0.85.

SBMFRICE Y 27 v A Kbk L OREMRE
ShiERDY v F 75 A e BBEMIR LI LD
M Fig. 6 Tdh 5. PT oggE L L 4§, ic Index off
LWELTWEZ ENDbM5.

V. ¥ =

bhbhDEZLR L - Extraction Index (3 EH D
B BhER AR MR M M 5B OJELAAE T, M
Bt EoAR TREL DICHE BT 7 b
BAOYKENL W, L2 TEDOMES
LHL:5, HH15s ® LHL/HH » [# < & 5. GSA
X3 ERBIMEICNECICIESERLOMN
BEIHATVWEY, LEOK#BEFbLOIZH
B OIENIZIE L.

Extraction Index 75 LHL15 % HHi5 & B & 3
i, BERSHURDOT -7 0x 0 bEHARE
kzticds. LHLOX >k BT Buvic
BEICR, HEEREYTRMBEORENHL, 15
DFREERRB L 2B AT B W TR D 7213 5 ST

31 % 9 2 (1994)

D N=40
0.9 o Y=-0.42X+0.78
r=-0.772
2.8 o p<0.001
ITe)
—
a.s
==
a
1 1.2
1
N=40
a} Y=-1.22X+0.87
2.9 o r=-0.877
o p <0.001
o 2 \':f
x> \ o
o) 0.7
o o B &
2.6 o6 Y B
o &
[s] o o o
0.5 \BXQ\ o
o o
2.4 T T
8.2 0.4
Elb
Fig. 4 Correlations between extraction index and
HH;s.
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DR L BT 5 EE 250 ko GSA Dkt &
FHEE4 % fE TB& L 7z Extraction Index # £ | /-.
3-5 3 &BAEBNZ, BHER 2 SUNORHIC
BWTiEEIh GSA o BFRILIEN TDOHF6
PIREETHELELZLNE D THS.

Extraction Index 3 fEfEREICH 13 5 Mg s %
BEHLER LD, 20BEHRICEW TR
PFICR~R3 & 5 icHER L BBt 2 b 5 BRES
BizLlTws., 24 BICFEICERS 3 GSA
BEofgfE% Ls—Ls & L2, ffig ROl Nicg
Tha v 27 7500 FROFAMIER £ OERBER
HIDMICB T2 BB 3NHE Sk TRERLS,
BEICXVZFITOHESAE LKELTRY, F
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(Case 1)

. //
o i
i
\f
’\‘"»,...v, iy . {
ST — TS,
nc EI; =0.798 LHL,s = 0.955
El; = 0.300 HH:s = 0.527
(Case 2)
- //’/
soo 4 //"
(
sy
nc EI; =0.539 LHL:s = 0.927
Els = 0.267 HHs = 0.551
(Case 3)
' L
A ,//
¢ i 8
s -
nc EI, = 0.383 LHLs = 0.906
El; =0.185 HH,s = 0.563

Fig. 5 99mTc-GSA scintigrams and their time activity curves of 3 patients with mild liver
dysfunction.
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Acute Hepatitis (64 Y/0 Female)
¥ 1993 9. 16 >

g
PT 17.4 sec nc El; = 0.048 LHL,;s = 0.634
33% El; = 0.042 HH.s = 0.845

<1993, 10.. 21 >
/ b
PT 15.9sec nc El; = 0.072 LHL,s = 0.637
41% El. = 0.064 HH.s = 0.833

<1988 11 1f >
& )
PT 14.7 sec nc El:=0.122 LHL;s = 0.757
47 % El. = 0.082 HH. =0.774

Fig. 6 99mTc-GSA scintigrams and their time activity curves of a patient with acute
hepatitis.
Scintigraphic studies were performed 3 times,
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EER o=
8 N=40
@.87 o4 Y=-0.43X+0.73
6 r=-0.690
aTq a p<0.001
— b B o
A 2.5 S
.6 o
~ AL -
T 2.51 o D\clgﬁ\sm\g o
A, - g B
2.4 o S
o S
2.3 e TS B
2.2 —— 77
2.2 0.4 2.6 2.8 1 12
ncEI5

Fig. 7 Correlation between ncEls and Pg/PL.
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E25.
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£y Els 3.0 ROILND | 7 L DEsricEs
¥ 2 TAC F o i ic %+ 27 ROL N | v
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FF G4 o T AT TR <0 BR syt o RR WA RF o0 3 i< 5 F
MH Lz,

Table 3 ici W T 7 v LS IE 2 T-7 Els
LfibsvncEls o &Mk T — 7 & OFERE Y
T 5 L €7 € VERIE 21T - 1o 5 B FR 3K

BEL AN EN. TOHEBEERTLILD
iz, Fig. 7ic Pa/Pr & ncEls L o fHEZ /R L /.
CThoBEELPHEEELTVWD Z Ehb, i
BrED Bz & Pa/PL BAEL B L bhY,
CORRELTRFEMAE EXEZ LR D,
ncEls iz h L ¥H2H T % Pa/PL 2 RE T 5

LMk T— % L OMBFRES Exs ZLnb,
ncEls o Bz ik 7 — # OBfLic kR TaE T
b5z, Pa/PL DFRBEICE > TERMPER S
NTMET — % L DEREVE LD LEZ
bh5.

AR D & 9 ICHLiR T — 4 & OB AT R
Ml PR E 7 EABRIERERIEEL O
%. 7212 L Fig. 2 » LHL15 L o4 % 8% &,
ncEls O8I IE% « BERICBWT Els ©
Tloicl_XTKEL, £ Fig.3 o7 €0
BRHIEEZTY LAFER, EMOBEIREIAT
tr LA LHL1s L 0 SHERE T+ 5. BEFR O
BEL WO BE»LIREZ B AVBBIESLTLY
FERLIExT, bhibhid Elsnfil iz
ncEls b AL TW5. 6o 7 +
A CHRIE LT Wi Wwew, ncEls i fEfkLfk L
L TORIFFREE L VEERBRLTWS LLE
x6h, Els L L yic ncEls # ffl T2 Z ik
DBEILLEREOODLI LD EEZONS.

Table 2,3 ic 33\ T, Els L &MT— 4% LD
HBEZBRGFTHS. &0 Fig. 2 X v Els, ncEls
13 LHL1s & W~ T 8ER To BEicEh, i
Els 3#E# S HLNO F— % D H i 6 BHATHE
Tdh 57w, LHL1s 2 HHis i fib % HrigtEic
nYIBLEEXALND. BEREX KT — % L
DEBREIROA THRT D Z LITIORMEL S
%7, HEEERKTHVWIEICRMEKT —7 L B
BAEEET S IEErERANTHL LEXS. &
BRI EER TFHAL L L ORI WTRETT
LZZELMETHSI.

VI. & & &

Extraction Index (3 EH A B TH 0, HiEig
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Summary

Quantitative Evaluation of Liver Function with *™Tc-GSA
Scintigraphy Using Extraction Index

Jun HasHIMOTO*, Akihiko ISHIBASHI**, Toshiro KAJITANI**,
Takashi KURIHARA**, Yoshiya FukaMizu**, Tetsuji KITAHORA***,
Kayoko NAKAMURA* and Atsushi KuBo*

* Department of Radiology, School of Medicine, Keio University
** Department of Radiology, *** Department of Internal Medicine, National Okura Hospital

Extraction index (Els) was introduced to evalu-
ate liver function quantitatively with 99mTc-GSA
(GSA) scintigraphy, and it was compared with
conventional indices; receptor index (LHL;15) and
clearance index (HH1s).

Els is expressed as following equation:

Els=(Ls—Ls)/(Hs+Hs) x Pu/PL
where Ls, Ls: counts at 3 or 5 minutes after the
injection in the liver ROI, respectively, Hs, Hs:
counts at 3 or 5 minutes in the heart ROI, respec-
tively; PL, PH: numbers of pixels in the liver- and
heart-ROI, respectively.

We performed GSA scintigraphy in 40 patients

with liver dysfunction and calculated values of the
indices. Good correlations were observed between
Els and liver function tests. Correlation coefficients
were almost equal to or higher than those between
conventional parameters and liver functional tests.

Els was thought to be a practical index, and it
could be calculated in a short time without aid of
computer. Evaluation of local liver function may be
possible, because EIs was corrected with numbers
of pixels in the liver- and heart-ROI; which was
not considered in the conventional parameters.

Key words: 9mTc-GSA, Liver scintigraphy,
Extraction index,
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