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Grade Il Grade IV

Fig. 1 Representative anterior images in each grade (I to IV) of “™Tc-GSA at 5 min after

injection.
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Table 1 Imaging grades and interobserver agreement
between three readers

No. of observers who agreed

Grade
2 None
I 8 0 0
Il 43 5 0
111 24 5 0
v 16 3 0
Total 91 (87.5) 13 (12.5) 0(0)

Numbers in parentheses are percentages.

Table 2 k-Values and percentage agreement between
reader pairs in grading 104 *"Tc-GSA scinti-

gram
Readers K (%)
Interobserver agreement
aand b 0.86 (90)
aandc 0.89 (92)
bandc 0.88 (92)
Intraobserver agreement
aanda 0.84 (89)
band b 0.87 (C2))
candc 0.90 93)

WL, & Grade DILEH A A — T % Fig. 1 \IR
9. Grade | & 11 DHFNILE .07 — (R Dkx
DOPEIX, EAEROMBIEERA X — 2 H I
SN TW S 02 9% BEIC L. BE
FDWCHEMIIRERE LT b BGHREE 3 4h°
retrospective 7% st is K T o 72, BHARRERELIL A,
B,C#%13,7,5THhH, ZOHL2% B & Q)
13 *"Tc-GSA ICF8§ 2 W& T E Tlliiy
L7z 2 &R (AR MOTORERTH L. HE
(2B L TIE ¥ Te-GSA DEBHIIRIER B 4 &
DRGNS, BEWDIGh##T A &
lHMECHELL. B smpEMo—8to
Btz oI 1 HEO, &5 —GEERORH
BUORFHDHIZ3 »HKIC2 BIHDHE %
frot:.

4. NTA—ZDETFE

LB L UFFeficen e il L s E L,
BRI RERAR 2 E R L, BE#ho T & < LHLys,

b

Fig. 2 Two discordant cases between three observers in
judging imaging grade. (a) Two observer judged
this image as grade Il and one as grade III. (b)
Two observer judged this image as grade I1I and
one as grade IV.

HHis®, LHL/HH", R..» #E%E L7z, &5
PAEIRIZE L COF M ARET 2720121CG 15
S MIEIETEE (ICGRs) &L DI E 1T o 7.

5. HEtENAHE

Imaging Grade Dt & WA B L R EN
BEIZOVTIE k7T A MRV, ZHIEHIE
DHLHHEDTEI—EHLAEED, BRELON
B—HRIIERTED L bWRE VD ZFHIY 5
HETHL., THE->THELNS kAT 0.81-
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Table 3

33 % 1 % (1996)

Imaging grades and results of other GSA indices

Imaging Quantitive GSA indices
grade LHL;s HHs LHL/HH Ruun
I 8 0.960+0.011 0.484+0.039 ] 2.00£0.17 o 0.625+0.118 o
1 51 0.928 £0.025 ers 0.589£0.060 a™ 1.60£0.19 e 0.48410.137 j***
11 26 0.861£0.045 ees 0.730£0.064 g 1.20£0.16 ~ss 0.252£0.096 e
v 19 0.759%£0.071 0.803+0.049 — 0.95%0.14 0.141£0.054
(mean£SD)

*p<0.05, **p<0.01, ***p<0.0001

50 -

p <.0001
NS ( \
40| I——-j T

30

20

| I m v
(n=7) (n=44) (n=23) (n=15)
Imaging Grade
Fig. 3 Comparison of ICG retention rate (%) with
imaging grade.

1.00 (% excellent, 0.61-0.80 i good, 0.41-0.60 (&
moderate, 0.21-0.40 (Z fair, 0.20 LLFid poor & &
ROV S5, PTc-GSA DD E B MIFIES
LU ICG DAERIETFIMEL1SD T/RL 7. B
HEZEIIDWTIEHESHT %, post-hoc analysis
{214 Bonferroni/Dunn {E% F\>, fEBRE 5% Kiili
rHEEBEL L.

III. #% R

1. FEERES, KT EARLH

Grade 5l O W RBIFER DR % Table 1 12777, 3
BOFENTXT—HL DL 91 B 87.5%), 2
BN —H LMD 1 DR DHEX T LD 13
Bl (125%) THH) 3BELLERLLHEEFT LA

X 1B Bh o7z, HIEDA—FUL Grade 1 LA
FiZBWTOKRTHY), Gradel D 8 HI TIIA—
HE 1B o, HENHNEDOHLEME
B, REENEEHORKEL Table2 1R T. 34
D BB TO 3 MY O fiild 0.86 LL L, ¥
0.88 & excellent TH -7z, %—3EIL, FHN%
Thotc. —F, Ko he 2B HOMT
(& cfliiE 0.84 Ll L, P34 0.87 L [EIARIC excellent
Thotz. % —HFIIFHI% THoro. ik
Z T Grade YIEDA—F % A7HEG % BIRT
. JEB LS9 BT, BFEEA G ORI VERT R
DFEBIT, 2 %% Grade 11, 1 %75 Grade 111 (Fig.
2a) & L7z JERI 2 13 67 BN, A AHE
SEVERTHE DIERI T 2 %% Grade 111, 1 %" Grade
IV (Fig. 2b) £ T2 R TH - 7.

2. ¥"Tc-GSA DEEAVIEIE & DL

Imaging grade B 12 % 72 #"Tc-GSA DD E =N
{642 LHL:s, HH,s, LHL/HH, Ruo @ 4 fEEEDF3Y
i Z V31D A Grade DAEITIZHIE L TEDE(L
%7~ L, Grade!l & I, Grade I1 & III, Grade Il &
IVOWTHOBE 2 HMICBWTbOEEELY &
72 (Table 3).

3. ICG &Mttt

Imaging grade 5l ® ICGR s {3 Grade 19.8 £2.3%,
Grade 11 14.1£7.0%, Grade 11l 27.9+12.9%, Grade
IV 33.0+£10.4% T - 7= (Fig. 3). Grade DT L
G LT ICGR s [EDEAL % A 72, Grade Il & 111
BOEIIAEE (p<0.001) TH-o7:. LA L Grade
UL EEZD SD 23R K& VWAL R,
Gradel & 11 3 LU Grade Il & IV BIZEE TR
Noz.
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LU THIRLTRVWEEDNIRS. *Tc-GSA DFE
BRI IZ T ICGR s & Grade 11 Tid SD A°
KEL Grade | LDOMICHEEE YRR o7,
ICG & #"Tc-GSA 7SN HEFERTFMi & L CR% 2 BER
HETAHIEOHIKIZH S5, Grade Il DFFEFRIZ
WEEILEELEEZOND. Grade llI-IV B b A
EEPHALN ol TRIEEE I LVY VMEE
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Summary

Visual Evaluation of Liver Function with *"Tc-GSA Scintigraphy:
Interobserver Variation and Intraobserver Variation

Sang Kil HA-Kawa*, Katsuyasu Kouba*, Takuroh NisHiDA*, Yutaka SuGa*,
Yoshimasa Tanaka*, Chizu Koreepa** and Kyoichi INoUE**

*Department of Radiology, Kansai Medical University
**Third Department of Internal Medicine, Kansai Medical University

We introduced a new imaging grade to evaluate
liver function with ®™Tc-GSA and studied its diagnos-
tic value using interobserver variation and intra-
observer variation. One hundred four patients with
liver disease were injected 185 MBq/3 mg of *™Tc-
GSA. Anterior images of cardiac blood-pool and liver
at 5 min after injection were divided into four grades
on the basis of following four categories. Faint cardiac
blood-pool image, without clear demonstration of its
peripheral boundary was classed in grade I; weaker
cardiac blood-pool than liver was grade II; almost
same appearance of blood-pool with liver was grade
II and stronger blood-pool than liver was grade 1V.
Three radiologists reviewed the images indepen-
dently. They followed the same process three months

after initial evaluation. x-Test was employed to evalu-
ate the goodness of agreement. Three pairs in the first
reading showed excellent interobserver agreement
(0.88, mean k-value) and another three pairs in the first
and second reading also showed excellent intra-
observer agreement (0.87, mean x-value). Quantita-
tive indices obtained from time-activity curves for
blood-pool and liver showed significant differences
across four groups. Plasma retention rate of
indocyanine green also showed significant difference
between grade 11 and grade III. Imaging grade pos-
sesses high intra- and interobserver agreement and
provides a good discrimination for liver function.
Key words: *"™Tc-GSA, Liver scintigraphy,
Interobserver variability, Intraobserver variability.
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