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SCL1 SCL5 SCL7 SCL13
output output output output
’mal;“ mag X Tax
0 .0 0
count ™Ma¥ 0 count MaxX count MaX 0 count ™M
SCL16 SCL18 SCL20
output output (:rli‘;. W
max ma
0 0 0
0 count max 0 max 0 count max

Fig. 1 Seven kinds of gradation curve and numerical formula in SCINTIPAC-700 were used
in the present study. SCL-No. was given to each gradation curve.

grade 2

grade 1

grade 1: faint cardiac blood-pool ing image

grade 3

grade 4 grade 5

grade 2: slight cardiac blood-pool image compared with liver uptake

grade 3: almost the same uptake of cardiac blood-pool image and that of liveruptake

grade 4: intense cardiac blood-pool image associated with possible liver uptake

grade 5: very slight liver uptake

Fig. 2 The representative image of each grade on the gray scale monitor.
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Densily Relative Count
Fig. 3 The relationship between the density and the Fig. 4 Calibration curve of the system composed of
intensity is shown. nuclear medical data processor and the monitor.
.
Gray-scale Monitor
G=2.18 G=2.76 G=4.22 G=4.8 G=5.4 G=7.27 G=16.4

Color Monitor

Al &

2

G=2.18 G=2.76 G=4.22 G=4.8 G=5.4 G=7.27 G=16.4
Fig. 5 Changes of an identical image upon image-outputting to various image display
systems using 7 kinds of calibration curve of different slopes. The G indicates of slope
of intensity (1.0) in the seven of CC.
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7 — & JUHEIE, “"Tc-GSA (185 MBg/3 mg) % fif 3. 74NLDREEE T 2OREORERE
R 5 20l DEBAIE K HWTER—-5 24 S-700 DE{EAEVIZHY Y b ET LD
YV varvEiro. BEEKRL VKAV 0~300 17 >~ FORT 10 BT L L7z—H D 31

—HESHiEa) Ay REE LI < h A HH O % S-700 WO B Y 7 b & FHw
FYATF L (B#ER ZLC-7500) X VT, < b TALBIIER L. 2O—EDE{% % S-700 |2
)y Z R 64X64, 7L —L T A L 60 FDEMH Mg X 7L SCL18 (Fig. 1) T/REN L FEFx VT
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E# % SCINTIPAC-700 (S-700) % FIv»C 30 4 % PDA-81 (I = kAR 2 HWTRIE L,
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Gray scale monitor

Table 1

¥ E #F

35 % 5 %5 (1998)

Changes of grade number every CC in two image display series

G2.18 (%) G276 (%) G422(%) G4.8 (%) G54 (%) G727(%) G164 (%) ]
gl 32 (26) 13 (10.6) 57 (46.3) 55 (44.7) 57 (46.3) 55 (44.7) 86 (70)
g2 40 (32.5) 51 (41.5) 28 (22.8) 23 (18.7) 18 (14.6) 19 (154) 7 (5.7)
23 39 (31.7) 54 (44) 14 (11.4) 21 (17.1) 25 (20.3) 30 (24.4) 6 (4.9)
g4 11 (8.9) S (4) 16 (13) 19 (15.4) 13 (10.6) 12 (9.8) 8 (6.5)
g5 1 (0.8) 0 8 (6.5) S (4.1) 10 (8.1) 7 (5.7) 16 (13)

Color monitor

G2.18 (%) G276 (%) G4.22(%) G4.8 (%) G5.4 (%) G727 (%) G164 (%)
gl 27 (22) 17 (13.8) 57 (46.3) 56 (45.5) 60 (48.8) 60 (48.8) 82 (67)
g2 54 (44) 55 (44.7) 31 (25.2) 26 (21) 21 (17.1) 19 (154) 8 (6.5)
g3 21 (17.1) 38 (30.9) 7 (5.7 15 (12.2) 18 (14.6) 23 (19) 3 (24)
g4 17 (13.8) 13 (10.6) 23 (18.7) 21 (17.1) 15 (12.2) 10 (8) 10 (8)
g5 4 (3.3) 0 54 S 4) 9 (7.3) 11 (8.9) 20 (16.3)
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Fig. 6 Changes of HL ratio every CC in the gray scale monitor. HL ratio = (average pixel
counts of liver —average pixel counts of heart)/average pixel counts of liver X 100.

6. grade & FTHEEE & DT FARRET

LB & O BFlR &R 22 12 NBEL IR Re-
gion of interest (ROI) % 3%7E L, WeR g %
fEB L, LHLI1S, HHIS, LAFH™ 28 L7,
AT 11-5 TR 724 CC T & O grade & LHLIS,
HHIS, LAFE, B X OHELFENHRAETH S ICG-
R15, PT, HPT & O D% (X Spearman O
NERZARBA SR B A W TAT W, & 5 IC 4 grade B
@ ICG R15, LHL15 B £ VLTI F4fED It
BUE—TCARCE R &2 WV TAT o 72,

w R

1. 71VLDREEEZ 2 DEEDEF

TANVL EOWEEORALE L, TS EKIRSN
TR DO ORfR % Fig. 3 1Ry . BALEE L
FLld, BAfzlE#EmRERL7.

2. HAEGE CC

HEE-VEHNT—EFOHBFERIIBITS
FERE (S EARRR A R T 729 S-700 L €= % ¥ A
7 LD CC % Fig. 4 \Z78 L7z, Fig. 4 O#fEdlid,
FERE &R LA 7~ MEZTRLTWA,
T, HEIREEEE 221 & LTESRLLTERE

II1.

- -

NTWh, S7T00 L E=F VAT LDCCIE, 71
HOBMIZL ) ZNEFNRL S 7l 2R L.
3. ERIG)NDELBCCICLPARE=2S
SUHT—EZ 2 DEEZEH
[@—7— %2 LC 7 fEHD CC % adiH L 7oi¢
DGR ADOWEDZALE Fig. 5 (IR L7,
Fig. 5 ® FE & Tk, #heh =% LOHE
E{gLH 7 —WiEErRY. ARG TEIE?
2.76, 4.8, 5.4, 7.27 TIX.OE & APl % &£ < 558
T&5HY, @R 218 TIIATHE & Ll A 8T & 2%
Motz T2, R 16.4 TIPS LOSED
BHFORENT. —F, BT —WETIHEF 4.8,
5.4, 7.27 TLBKE L & < o#ETE 527,
2.18, 2.76, 4.22, 16.4 TIHBTE L h o7
16.4 TIEIFBRIZIH I LR O A A3 TR S re.
4. ARETZ2BLUHFT—FZZIIHLT
B85 (G) DEHKE S CC EHWIFDOREN
grade D FADZEAL
THEHOCCA*HARE= Y BIUNT—FE=¥
V3B L 7 BE O BRI grade 53O grade O
Z{t% Table 1 |2, HEE=S@EEL T —FE=
& W{EIZ3FT 5 UHFHE O grade BRI LE R, Zh

Presented by Medical*Online



286

FLva =)
BE ¥ 35%5%(1998)
G=2.18 G=2.76 G=4.22
80 80 80
I i o %
2 4 % o 40 % 2 4
g o S B - 3 2 ¢
5 [
3 -20 § 3 o 3 Z .20 [}
b
-80 =80 -60
100 a0 -80
120 ::: -100
e 1 2 3 4 5 grade 1 2 3 4 5 grade 120 1 2 3 4 5 grade
. G=4.8 w0 G=5.4 G=7.27
80
P ‘§ o % ‘% ol ¢
o ¥ = 40 2 40
= 20 ® 20 ®
JE I S F- I
J .20 § T 20 T .20
T 40 40 § .40
-60 -80 .80
-80 -80 .80
100 100 100
20 T2 3 4 Sgrade e T2 3 4 Sgrade % 1 2 3 4 Sgrade
G=16.4
80 1
60
o 40
E % oG
3 -20
-40
-60
-80
100
‘20—“z 3 “4 5 grada

Fig. 7 Changes of HL ratio every CC in the color monitor. HL ratio = (average pixel counts of
liver —average pixel counts of heart)/average pixel counts of liver X 100.

Table 2 Grade for different slopes of calibration curve and their correlations to liver function indices
(Spearman’s rank correlation)

Gray scale monitor

Heart/Liver
ratio (Rs) LHL15 (Rs) HHI15 (Rs) ICG (Rs) PT (Rs) HPT (Rs)
G2.18 —0.853 —0.814 0.734 0.546 —0.665 —0.639
G2.76 —0.928 =0.873 0.737 0.62 —0.695 —0.708
G4.22 —0.913 —0.86 0.717 0.563 —0.658 —0.676
G4.8 —0.939 —0.875 0.739 0.673 —0.697 —0.704
G54 —0.936 —0.866 0.712 0.656 —0.686 —0.683
G7.27 —0.872 —0.851 0.71 0.579 —0.645 —0.637
Gl6.4 —0.765 =0:779 0.631 0.543 —0.524 —0.505
Color monitor
Heart/Liver
ratio (Rs) LHLI15 (Rs) HHIS (Rs) ICG (Rs) PT (Rs) HPT (Rs)
G2.18 —().855 —0.776 0.677 0.608 —0.695 —0.614
G2.76 —0.862 —0.843 0.736 0.62 —0.68 —0.632
G4.22 —0.923 —0.853 0.742 0.664 —0.681 —0.701
G4.8 —0.943 —0.875 0.76 0.671 =(),732 —0.676
G54 —0.937 —0.869 0.745 0.626 0,672 —0.651
G7.27 —0.93 —0.841 0.732 0.657 —0.653 —0.686
Gl6.4 —0.783 —0.787 0.639 0.56 —0.536 —0.527

LHL15=LI15/(H15+L15), HH15=HI15/H3
Definition of HH15 and LHL15. H: heart ROI, L: Liver ROI
H3: counts in the heart ROI at 3 min, H15: counts in the heart ROI at 15 min, L15: counts in the liver ROI at 15 min
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Table 3 Significant test for ICG differences among grade resulted from the slope change in calibration curve
Gray scale monitor
PLSD of Fisher G2.18 G2.76 G4.22 G4.8 G54 G7.27 Glo.4
level of significance: 5% p p p p p p p
ICG
gl and g2 <0.05 <0.001 <0.01 <0.05 <0.01 <0.001 <0.05
g2 and g3 <0.001 <0.01 N.S. <0.01 <0.01 N.S. N.S.
g3 and g4 <0.01 N.S. <0.01 <0.01 N.S. N.S. N.S.
g4 and g5 — — N.S. <0.001 <0.01 <0.01 <0.05
Color monitor
PLSD of Fisher G2.18 G2.76 G4.22 G4.8 G54 G7.27 Gl6.4
level of significance: 5% p p p p p p p
ICG
gl and g2 N.S. <0.01 <0.001 <0.01 <0.01 <0.001 <0.05
g2 and g3 <0.001 <0.001 N.S. <0.05 <0.01 N.S. N.S.
g3 and g4 <0.001 <0.05 N.S. <0.05 N.S. N.S. N.S.
g4 and g5 N.S. o <0.05 <0.05 <0.05 <0.05 <0.05

Note: Grade 1 and Grade 2 were expressed as G1 and G2 and so forth

FNFig.6 BLUFig. 7R L7, HEEZH
@i, &L 4.22, 4.8, 5.4, 7.27 T#% grade &
HOEATHPL Tz, F 218 BL UM 2.76
Tldgrade | L2 BLU3IZ4EFP L, grade5 D
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7o, fEF 16.4 TIX, grade 1 & 5 DEEH ML
grade2 £ 3 BL V4 DEIEGPERT L. 7 —
TV EGIZBIT A, CC OB T LD grade
DA OEGIEART = 7 Efg L H L 2% R
L7z, % grade 8F 12 BT 2 LA T340 % ok
TA5E, MEZYBEFEIZBWT, grade VK E <
% 22N CC O KEHEF T UL O FHEIRT
L7z, £/, MEZYE{RIZBIT5, CC DR
16.4 Tld, grade2 & 3 B LU 4 DLAFLEDFY
fEZ oIV liz R L7,

5. AREZ4ENT—FEZRIIHITBE CC
Z & D grade & ATHEEE & DIERIOD LEER
HEET-JE{EE N T —E=FBEFIZBNT,
Mg & b CC DMEEL 4.8 DY, grade & ATFHEfE
& DS (Table 2) E b EHWMELR L. HE
TS BEIRIZBT 5 IR EE & OMBREIE, £
nZ1h—0939, —0.875, 0.739, 0.673, —0.697,

—0.704 L5 <HIBAL . AMklcAT—€E=¥
EfEIZB W T HMEAREE, £ —0.943,
—0.875, 0.76, 0.671, —0.732, —0.676 X 5 <
AL 7.
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g b2, 4.8 1238V TH grade BEMT
HEAEZDRO. T, hofEFicld, FEEY
A% grade FEMIZH LD DD, Table3 (2R L7
TRCOWFMIID2FEELZROLILIITE
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HEE= Y W{$I251T 5 grade 5741 & LHLIS B
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Table 4 Significant test for the differences in LHL1S5 and heart liver ratio among grade resulted
from the slope change in calibration curve

Gray scale monitor

LHLI15 G2.18 G2.76 G4.22 G4.8 G54 G7.27 Gl64
gl and g2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01
g2 and g3 <0.001 <0.001 <0.01 <0.01 <0.001 <0.05 N.S.
g3 and g4 <0.01 <0.001 <0.01 <0.05 <0.05 N.S. N.S.
g4 and g5 — — N.S. <0.001 <0.001 <0.001 <0.001
Heart/Liver ratio G2.18 G2.76 G4.22 G4.8 G54 G7.27 Gl64
gl and g2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
g2 and g3 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N.S.
g3 and g4 <0.05 <0.05 <0.001 <0.001 <0.001 <0.01 N.S.
g4 and g5 N.S. <0.01 <0.01 N.S. <0.001

Note: G2.18 means that the slope of calibration curve is 2.18 and so forth. Grade 1 and Grade 2 were expressed as G1 and
G2 and so forth

Color monitor

LHLIS G2.18 G2.76 G4.22 G4.6 G5.4 G7.27 Gl6.4
gl and g2 <0.001 <0.05 <0.001 <0.001 <0.001 <0.001 <0.001

g2 and g3 <0.001 <0.001 <0.01 <0.001 <0.001 N.S. N.S.

g3 and g4 <0.001 <0.01 <0.01 <0.05 N.S. <0.001 N.S.
g4 and g5 N.S. — N.S <0.05 N.S. N.S. <0.001
Heart/Liver ratio G2.18 G2.76 G4.22 G4.8 G5.4 G7.27 Gl6.4
gl and g2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

g2 and g3 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N.S.

g3 and g4 <0.05 <0.05 <0.001 <0.001 <0.001 <0.01 N.S.
g4 and g5 N.S. — N.S. <0.05 N.S. N.S. <0.001

Note: G2.18 means that the slope of calibration curve is 2.18 and so forth. Grade 1 and Grade 2 were expressed as G and
G2 and so forth
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Summary

Assessment of the Various Image Display Systems Affected to the Visual Analysis
Using *"Tc-GSA Liver Scintigraphy

Seiji KAWAMURA

Center for Diagnostic Imaging, Kurume University Hospital

The aim of this study was to evaluate the physical
performance for the gray-scale monitor and the image
display system of the color monitor with the films
using the visual analysis of the liver scintigraphy
by *"Tc-DTPA-galactosyl-human serum albumin
(GSA).

The seven kinds of calibration curves (CC) were
applied to convert into both the counts of the density
of the films and the intensity of the monitors. The rela-
tionship between the intensity and density was evalu-
ated in the 123 patients suspected with hepatic dys-
function. The liver scintigraphy images of 1-minute
duration from five to six minutes after administration
of *’"Tc-GSA were converted according to the seven
kinds of CC (861 images per image display system).
These images were visually classified by the 16
observers following the five-point scoring system

arranged beforehand.

The intensity of monitors and the density of films
showed positive correlation. Thus the CC for both the
intensity and the density was centralized. The CC
obtained by the present study was suitable for both
monitors and films, respectively. The CC, which had
the slope of approximately 4.8 for the monitor and 4.2
for the film, showed a good correlation between the
indices of liver functions obtained from the biochemi-
cal liver function tests and from the " Tc-GSA liver
scintigraphy.

Data suggest that the suitable CC in the three sets of
image display system may contribute to the other scin-
tigraphy as well as “"Tc-GSA liver scintigraphy,
evaluating the scintigraphy using the visual analysis.

Key words: *"Tc-GSA, Liver, In vivo, Radio-
pharmaceuticals, Visual analysis, Grade classification.
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