(R #)
Wy v F 2 3

2 2B 9 % W%

—WBEY U F T AB LN ECT iconw T —

G

K A

BE WyrvF7 9083 200 8L LT o EO BRI TTH# 2 R JIEaTgRIc Licy v F
A7 BT, $Ga-citrate & 198Au-colloid (% 7213 9*™Tc-phytate) # #¢ 5. L, HEY v F 7 7 A (¥Ga
{8 - 15Au {g) (iR L, BRIBHEAEBISHIC >V THRE L 7.

75, ECT (single photon emission computed tomography) o3& % 31} | BRI fMifE % i L7-. ECT
DT = BRI ST s & (TBARLRR SRR O 2 B3 D i & IR I e 5 & K&
BEXBDRP 1 £727 7 ¥ b= WEBRICT T — ZRIREM: L RIBREO RN E T - 72555, 10 B 45 10
7T 36 S wERIAY 2 4 382 CEAR 20 mm o KIBORIMATRE TS - 72, = D5k THRHR 451 FIFER L
leo BRY 2 F 7T 203 2 B BEHE R TEROBEBLETH Y, L—F  REL LTREBAR D 52
ECT Bitko v v 575 n(ans Ky v F 25 L) Bl &k EERMITEREOBMNE LICERTE, K

HBE X CT LRIBETH - 7.

L C®iIc

ITREROBHE L LDy v F 7 5 23R
lDOKE &, TR, LB, WRTERNLIGH D5
K1, space occupying lesion (SOL) m %%
COMBAFTEL LT, BERELECHYLA
TW%. ZOBRKHHFRA%RS CIclLSh TS
D, MO REMEAEE, BIt SOL ofgicidF
BICEMBHRL—F o REL LTARKRTH 5.

ek LR Sh TV BRIFY v F 7 5 2Bk
PERIZICHE L LT 198A, BIL %265 5 5%, 7, B %
A TRAEBH T H 5 1 ICHIBBEN K L 7t
5D, —J5 19654, Happer 5202 k& - Tl
»mTe-S-colloid I X B AF> v F 7" 5 L oA KM
DA S HTLOK, %9mTe oAl L L <, 1972
4 Lin 532 X - T 99mTc-Sn-colloid »3f »

75 LHFIL LTz &4, 19734F Subramanian

* KRB PSR R U B =
%t 56427 H21 H
EAERESAT 1 564E9 H 1 H
BURIFERSG © KIRAFES#ITTREHT 2-7 (8 569)
KRR EFR R R R s
W & R’ 7

5k o T 9mTc-phytate 2AHEANRY Vv F 77
LRI E LTHE SRz, 198Au L 9Tc % bk
5L, RIHE B, v MRIREHA, %y SR
RACEERYITH Y, ATH O 12~156F0 Kk
EASATHE 1o 12 o S )i fRERA 7o B EL O S AT HE
278 2 7257,

—h, A% v v =1 i, 19534 Stirret 53|
Lo TEBHRIEICE D 2 v U 0AE D, 19574
Friedell 59 23X viEfifyie 2% v +—IC & 2 i
ZAX v U EBELTWS., 195841274 % & Anger
L0y oTEYA— Y 2 —2EFH LR/
BRIy v FHh 2T 0BMESHh, v TI9634 3]
ORI L KFED WY v FH A T HER S D,

¥ R ORI EUEL A TR A T I T
SEEARVSh, FoERORE, RE O
MICEH SRS L) ITh > TERIZD,

SHICETHEROHESICED XK CT O
SRERE R T OB Ic X - ¢, ECT (single photon
emission computed tomography) ¥ FREEHICFEIE
Lic. FHIWEY > F7 74, ECT 2 %ML,
ROV FITT A (auf R rF T 7 0), X
# CT & HeRRAT L 72,
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2 BE %

Il FEREKELT—2EmAE

1) BEIVFITSLER

R O S RN TR (TR RER) & RIS E
FTBIEDIPERD Y U FH A FICH L R
WmEBINL, ZHECEAL y R AL —E—
7B DOBEDODOEESHEREREL, ZEMEOR
WFIE & ATREIC U 72 (Fig. 1), ifRALEE QREL, 0
B, background QLEE) X, Yo FH AT, FiT
MRT—7""00F— 4% 5 1 2 7 EBEENIC
FoFk L, “HEBHOMEBRMIC >N TITo 72,

Fig. 1 Control panel of dual-channel gamma camera
for subtraction scintigram.

PTR: PAPER TAPE READER QuTPUT
10 CRT

GAMMA CAMERA

19 & 15 (1982)

—_—

R

A-SCOPE B-SCOPE
— ‘ IMAGE INTERFACES

PORALOID  LIFE SIZE
PHOTO

TELETYPE WRITER

FHLIcYy v FH ATV AT LTROMBY TH
% (Fig. 2).
c v vFH A5 PHO/GAMMA, HP 6406 %,
Nuclear Chicago #: i
- IR AT dy SS-9009
- RS E  (CPU) Nova 1200, GifE
16 K GE
- R T 4 A 7 35 315 Diablo -
R T — 7 E (MT) TMZ B, 3502,
pex i
- HifgFoRHiE  (CRT) 4002A %, Hard copy
& 4601 Y Sony Tektronix ff: il
2) BELUFITILDOT—2FEMAE
67Ga-citrate & 198Au-colloid ( & 7z (% 99mTc-phy-
tate) O fZFE A Hv, BiIEERRAH L 0 3HANC
2~3mCi %, % IMANT 10~20 431z 200~300
¢Ci (1~2 mCi) 2 B3O B OJHFIRE 0 #5- L7z,
7= S ERIUE, PR 2R, ZEOURAL, IR
frel, ZONT~2J4mnnflE L. a2y
A —#1% SKC-NO009 (diverging collimator, 1200
L, =& 7. 6 mm) F72( SKC-WOI0 (parallel
collimator, 1200 5[, JE& 7. 6 mm)Z{ff L 7=.
b D E ST ER O —75 1 "Ga-citrate iz,
93 KeV F7-i% 190KeV, 7 ¢ > K7 10~209%,

CRIT HARD COPY UNIT

compuTeR | XEY-
\ oo 4D
‘ _ MT: MAGNETIC
\ i @| et o

fe

59

MAGNETIC TAPE

= 5=4q
@ MAGNETIC DISK

-8

PAPER TAPE

DISK CARTRIDGE

Fig. 2 System of the computed dual-channel gamma camera for subtraction scintigram,
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e v F 7' nc Y S 0% 3

fitix 98Au-colloid iz, 412 KeV, v ¢ > Kifg 5
~ISUICE OB ORI L 2. KM RIEE I,
LT RALBEE B & A L TR ST v VR ROR
P~ LT B (LB : 198Au-colloid {4, FBE:
67Ga-citrate f) ~1 7L — 24 1 4pficT 20 7 L
— L ERRERICER L AN LHIEL, FCT ¢
2 7 el ~frpk UILgk L 72 (Fig. 3).

IR T, JeHNC 20 7 L— 2 (20531 o
BIn&E % 17V, %Ga-citrate 35 X ' 98Au-colloid

No. 3 (F 6)

No. 4 (F 8)

BOBOOKMGEER L, K THIFE OB
O % E Ok E WRA)ICHRAZ TV, BEO LR
LS & TGS AR ICR OB L o
Wi & AT OWEL > o~ F 77T 4 L L (Fig. 4).

3) ECT %£&

ECT 4%, v v F 75 L0% 50D T —#
PHEAEK L. ZH R HEIRE & & Ol
TIMALT 360 B2 7 v RICEHR S ¥ 5 58 (5F
PLERRFT [EIHREE) & AR 2SR Dl o [=] Y

No. 3 (F 10)

Fig. 3
(A)

(B)

Images displayed on CRT in data collection.
198 Au-colloid images

(B) %7Ga-citrate images

.H?EP-‘E.;;‘.

©

Fig. 4 Scintigrams of normal liver.

(A)
(B)

$7Ga-citrate scintigram
198 Au-colloid scintigram

(C) Subtraction scintigram
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Fig. 5 Instrumentation of ECT (i).
Rotating table and fixed detector.

Fig. 6 Instrumentation of ECT 2).
Rotating detector and fixed table.

¥ iR %5 5 (EVRLRR I R RliRE:) o 2058 %
R, HEBRET L 7.

i) IfrREREERE (Fig. 5)

RIE L 7R A Bl & o EEHS i, 460 mm x
690 mm, E X 185mm D& @M FICEREI R D €
— 2 & Nl * o LicEEzT 5 EE 380 mm o
EEEHRZER Y 2, ZOEERHFL2 S 125 mm §F
b LIcERMCHRE XK E LTEE 20mm o
EREREBE LEMOLEX - . [BliRA OB
il e RHBEO P LEADE TREL, EiES
PRHBOLFHRICEE L. BERHAEIT S BE X
7 v 7 h b, on-line THRTEELL M 4 & (CPU:

19 % 1 5 (1982)

central processing unit) Tl JEETH % .
i) R BFEEEE (Fig. 6)
BRIHBEEREEM XS v F 7 2 T OTERSS
BRE R & NI L 72 2 7 > Kic 360 [ [alfin+ 5 # v
MY —Z2EY 2, Zo—MCRHEEEEL,
WREOHMELEL THEET L 9L, B
g3 EFic 300 mm BEWRETH 5. #iRE &
EERLIC T > b Y — L EACB Oy R
(E & 2,200 mm, g 320 mm) o _EICEALE LT
— 2 W E (T .
49 ECTRYYFHAFYARTL (Fig. 7)
XM BFEHLTHDE Y F 35y 712001CECT
BoFersnkBMLbozfvi. UF*
DYVFHNATVAT LELT.
- v vFH A5 PHO/GAMMA LFOV (6413
%) Searle th4¢ (2 &)
a1y x—#% LFOV 140KeV A L.E. A.P.
Parallel collimator model SKC-WO46
- B 2 B (CPU) Eclipse S/1 30 %1,
128K &, Data General #}-#u
R T« Ry B 5957 A, SOMB, Data
General #-fitl
SRR T — B (MT) 5937 %4 (1600 bpi)
Data General £l
. Wifp3e 368 (CRT) 4014-1 %, Sony Tektro-
nix £ $
- Micro Dot Imager 3132, A Searle ffil
s AHBFLvE A7 5 4 & — Teletype i
5) ECT (57— 42 RIE
WHREEII 77 b= XEREEIR Y
FiZEEL, Mg L EEh.Oso B EE 2 24cm
IR E R EE) £ 7213 22om (MIEA L #2 H 2%
EEREE) &L, R RAERE ORI X - T
360 [alin S THEH MO T—4 &7 4 2
7SS ICingk LIz, = LT ECT {§H] bR
Wikd, migENTRE, RRWIREEZEHEL, (7=
Ky b4 A=Yy —2 A LTELMGLPIETT
4 Wb FicE R L.
6) FFovFySL(@nA L YFFIIL0)
By v Fh A5 27 LEFRHLT, #E3kK
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e v 5275 mic3 2058 5

PHO/CAMMA

MEMORY APPARATUS

CPU
(ECLIPSE-130)
128X WORDS
4
; l CONTROLLOR |
CRT 4014 CRT DBPLAY

GNETIC TAPL
| |<E=YBOARD | MEMORY APPARATUS
| |
| all | 937 MAGNETIC DISK
| |

|

e s e s e - o -

Fig. 7 Diagram of ECT used in this study.

CAPACITY OF SOMB

Two methods of ECT instrumentation, rotating detector and rotating table.

MHEDOFY v F7 5 AE4~6TJ A5, ECT
D F — 2 RO BRI EZIHE L.

7 X#&CT

2 HH CT 2 % v +— EMI #: CT5005/12 &
General Electric #- CT/T X-2 %Iz i L 7-.
WiEiE, 120 KeV, 28 mA, 2 5 A =i 13 mm,
1% # 1% 120 KeV, 160mA, x5 A ziF 10mm o
BOBOOKMTHRE L.

. M&REHELVHERE

1) BELUFITSL

anA FY v F7 70817V, ZORBEY v
F 55 LE 4T o AERIE 208 Bl 0, = OW, IR

HREBOGFENPEEL-0RT8FITHZ. FON
AR R FEME T 45 (57.7 %), Enf AT 426 (33.3 %)

LB T 71 91.0%) % 5» Tu 7z (Table 1).
2) ECT

v Ky oF7 50 LERIC ECT 21F7-72
DIt 451 Bild v, BERAZETIIE TR 109 (24.1%),
B 59 (13.1%), AFFELE 54 (12.0%), {113 Table2

Table 1 Colloid, ¢?Ga and subtraction scintigram.
Final diagnosis and number of cases ex-

amined
; : : No. of cases

Final diagnosis (%)
Primary liver cancer 45 ( 57.7)
Secondary liver cancer 26 ( 33.3)
Cholangiocarcinoma S( 64)
Liver abscess 2( 2.6)
Total 78 (100.0)
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Table 2 ECT examination. Clinical diagnosis and
number of cases

Number of cases

Clinical diagnosis (%)
Hepatitis 109 ( 24.1)
Liver cirrhosis 54 ( 12.0)
Hepatomegaly 31 ( 6.9)
Hepatoma 17 ( 3.8)
Jaundice 8( 1.8)
Gastric cancer 59 ( 13.1)
Colon cancer 29 ( 6.4)
Lung cancer 24 ( 5.3)
Renal cancer 7( 1.6)
Pancreas cancer 6( 1.3)
Other malignancy 43 ( 9.5)
Others 64 ( 14.2)
Total 451 (100.0)

Table 3 ECT and X-ray CT. Clinical diagnosis and
of cases number

Number of cases

Clinical diagnosis (%)
Hepatitis 29 ( 19.6)
Liver cirrhosis 20 ( 13.5)
Hepatomegaly 10( 6.8)
Liver cancer 11( 74)
Jaundice S(C 3.4)
Gastric cancer 21 ( 14.2)
Colon cancer S( 3.4
Other malignancy 30 ( 20.2)
Others 17 ( 11.5)
Total 148 (100.0)

DEHTHS.

ZORNX#HCT #0tH L 72 i3 148 (32.8%)
HY, WikiE Table3 i< Th Y, ZON, 2
WromeE Lic 141/148 (953%) L Lz, %
7z, ECT ofikiliia, niikaMiRE, SIRE R o %
HigE % BRITER B O TFENSTEE L A RE3TINE,
FFFESI39R72, 3820007, ARHT0RZEIC >\ T
Bt L.

3) EREOHERSE

BEY VF 77> TREBEMGEIRD -
1, O % Subtraction (+), DL ->7b D%
Subtraction (—) [Z4/FEL 72 1619, [F] 12 $7Ga-
citrate ifio o v F 7 + M ERERR L, RAEHO

19 % 1 5 (1982)

BRIELOIFMOIEFME WV EKHEH LI Lo
Ga(+), RIEEO Lo % Ga(t), KWLk
Ga(—) & L7200,

s v F 275 4538 X0 ECT i space occupying
lesion (SOL) D FiE25smEe# &, d % SOL(+),
EONNEEN SOL BfEfEL Wb d & SOL(—) &
L7z.

X #t CT T3 {RIR I & 72 (3 i W U A sk & 72
Wb DOEFTR (+), Bk o7 b O xR
(=) L ZhZhHEEL .

Iv. #% &

1) 24 FLUFII 4, "Ga S UF T T4,

BEVRBESVYFITSLIZDONT

[RPE R OREE L 72781 >\ T 3 A DR
AEITo .

auA Ry F 55 LTk 70/78 (89.7%) Dtk
HERE R U, Z ONEIEEMERFE T 41/45 (91.19),
LR PERT I (X 22/26 (84.695) L i DIRHE 23 1
-7z,

False negative 13 I F84: 1T 4 4/45 (8.9%),
PERTHE 4/26 (15.4%), At 8/71 (10.3%) TH b,
TR YERTIE D )5 530w 22 - 7o (Table 4).

7Gas L F 7T ATHOW Tk TR LY
B oD 24/78 (30.8%) L3, BERISHEAT
i TIE 17/24 (70.8%) DFER-* f1-. AN IEH
P MEHRRR & [RIRRIE (X 51/78 (65.4%) &b £ <, i
FEMEATHE 27/51 (52.9%), $BMEATHE19/51(37.3%)
Tholo. ERERERD 20T,
R PERT, o0 O 1 FH 3 > A5 3/78
(3.8%) Td» - 7= (Table 4). = @ Jii & % iF 48 1
67Ga DHEFA 7 { SOL & LT 12,

WHE Y v F 27 5 L Tid Subtraction (+) 63/78
(80.8%), Subtraction (—) 15/78 (19.2%) T& v,
Subtraction(+) BED PN, JE R AT 39/45(86.7 %),
R VR 20/26 (76.90) & BTN o fr i 23
B Td - 7= (Table 4).

FHEMFEORHRIaI A Ry v F5 5 4
91.1%, WEY v 5754 86.71%Th-1-. ik
WA TIEa e R o575 42226 (84.6%),
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Table 4 Results of conventional, 67Ga and subtraction scintigram

S.O.L.(+) S.O.L.(—)

Ga.(+) Ga.(+)

Ga.(—)

Sub.(+)

Sub.(—)

Final
diagnosis ) (%) J(j/o) (%) (%) 777(%) (%) (%) Tenal
Primary 41 4 17 27 1 39 6 45
liver cancer 91.1) 8.9) (37.8) (60.0) 2.2) (86.7) (13.3)
Secondary 22 4 6 19 1 20 6 26
liver cancer (84.6) (15.1) (23.1) (73.1) 3.8) (76.9) (23.1)
Cholangio- 5 0 0 5 0 3 2 5
carcinoma (100.0) (0.0) (0.0) (100.0) (0.0) (60.0) (40.0)
Liver 2 0 1 0 1 1 1 2
abscess (100.0) (0.0) (50.0) (0.0) (50.0) (50.0) (50.0)
Total 70 8 24 51 3 63 15 78
(89.7) (10.3) (30.8) (65.4) 3.8) (80.8) (19.2)
Sub(+): Positive or negative area in subtraction scintigram
Sub(—): No abnormal findings in subtraction scintigram

WEY v F27°7 520026 (169%) Landf Ky v
F 75 LD PRI FER TH - 72 (Table 4).

EENLRZLan 4 Ry v F 75 4 70/78
(89.7%), WHE L v F7 5 L 6378 (80.8%) L=
v Ry F V7 LD0FNRBOWEER %R L)l
T AEEIRD b o7z —F, Wik
HEBIOEL LN false negative ThH - 7
SEFNX G EF 20/78 (25.6%) Y, Tu A Ky U F
75 Lo H D false negative (% 5/78 (6.4%), WH
SUF T AOHIE 12/78 (15.4%), WiF & b ad
3/78 (3.8%) TH h, WMIRADOKRAM IR H (X
75/78 (96.2%) O ftH.-% £47- (Table 5).

2) ECT 2D\ T

i) 77V b—LER

P& 10 mm, 20 mm, 30 mm O 7°F 2 F v 7 ER
# Ah, /& 1,250 m/ L 99mTc-pertechnetate 4 mCi
EYCHMT D X O LTI A, K&
ANTEE 250 mm o NMEERI ORIz [H & L T
ECT o 5 — # M % 1T - 7= (Fig. 8). i 5 ¥
FEIC S FPIRIT205 18] & 105 4512 10836 05 1A), 1 THif4:
6mmx 6mm ? 64x64 = Y v 7 RCE>TT
— AR E T 1.

b IR R T ELRR 30 mm DR R T
FHOEMLTLHMINEIAES TH > 72, HEE20mm
DREMEHEI TR LEEFRETH > EH T
7o o, BTEENTRE TR L RIREETH Y,
SR RE T 13 R O LA B GR O fiR 23 K T

Table 5 List of false negative in conventional (colloid)
and subtraction scintigram

Final Diagnosis *S.O.L. %7Ga  Subtraction
1) T.T. Primary (-) (+) (+)
2) HW. » (-) (+) (+)
3) K.W. (-) (+) (+)
4) T.I (+) (-) =)
5) T.H. ” =) (+) (+)
6) H.I. ” (+) (+) )
7 Y.Y. (+) (+) (-)
8) T.S. (+) (+) (=)
9) N.S. (+) (+) )
10) K.T. (+) (+) (=)
11) F.U. Secondary (—) (+) (+)
12) AL ” (-) (+) )
13) S.Y. (-) (+) -)
14) Y.H. (+) (+) -)
15) K.T. (+) (+) (-)
16) S.K. (+) (4) (=)
17) T.M. ” (-) (+) =)
18) A.U. Cholangio. (+) (+) (-)
19) A.M. ” (+) (+) (=)

20) T.M. Abscess (+) (-) (=)

Primary: Primary liver cancer

Secondary: Secondary liver cancer
Cholangio: Cholangiocarcinoma

*SOL in conventional (colloid) scintigram

& o SRR L OWTIE & RIRE Th - 72, H
£ 10 mm OREMGIT E OFM:, LolEk T
iz T X A h - 72 (Fig. 9A, B, C, Fig. 10A, B,
Q).

BRI S 2 7 A 2 OFERICE T 5 BRI 36
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Fig. 8 Liver phantom used in this study.

HHOF—2 T4 ThH Y, 12HM T4
BTH o, PLEoz Lo b EBKRAICIZ3675 M,
1 F5 11080 © ECT 05— # B % 17 - 7=.

i) SLATREEEE &R IRH R EERE (S
AT

SERLRE AR T Bl & (MEAALAR & (R E % [RAE
BT ECER L, %)tk e ECT OREMiHiEIC
STl L7z, Fig. 11 3P EERIC 1T (F 1E % &
BbnlfEfloLz)iag < Fig 11 (A) (d3figh
B B, Fei. 11 (B) (PRI M EliGg: ©
b5, WIETEECH L CHRAEFHSORE T

F~DEREZRDINRELEIZFD -T2,

¥ 7o PR R B OREBTHTIE T L2 B w e o
7z (Fig. 12 A. B). Zo=»Iicilfif i & b By
Wi EREICFRRRELEE X, anf R
SUFSTN, BBV LF T A, XHBCTico
W T ERRIIC HE R L 72

iii) ECT O&MTRE (M, A1%8, SRR IS
21\ T

HIEITIRE, RFFIESI39RE, AE0/ME 0 A5
T0REEX R ELTand FYUvF 56 (45
[) & ECT3MRGIC X 2 /RERH R & gL 72
(Table 6).

FEIHRETRan, Ky v F5 5429
(78.4 90), % W W7 g 32 (86.5 %), il 4H M Jg 34
(91.9%), &KW 30 (80.1%;) & HikENTIE 3 B b

19 % 1 & (1982)

(A) Transaxial tomographic images

(B) Frontal tomographic images

(C) Sagittal tomographic images

Fig. 9 Images of liver phantom filled with 9m™Tc
and balls with 1.0, 2.0 and 3.0 cm diameter.
Transaxial, frontal and sagittal tomographic
images reconstracted from 36 projections (10
seconds per 1 frame).

HWRINETH - 7.

HME13RETIZan S, Ry v F 255 A48
(61.5%), HEMTHTIE 11(84.6 %), RiI&ENTRE 9(69.27%),
FARWTIE 8 (61.5%) TH o7z,

ERMPL I mbATHBE X Hican, Ry
F 7' 5 L TEHFMERZEIC B W T AER 7L KIE
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(A) Transaxial tomographic images

(B) Frontal tomographic images

(C) Sagittal tomographic images

Fig. 10 Images of liver phantom filled with 99mTc
and balls with 1.0, 2.0 and 3.0 cm diameter.
Transaxial, frontal and sagittal tomographic
images reconstracted from 72 projections (5
seconds per 1 frame).

LOERBINEE e Z LA B oI RHRIEN
7, HIEAMTE ORIMERFE D - 72O FRIROE A
DR B lebEr bR, EERETIE
nAf Ky v F 275 8087/2085.0%) LB b L Wik
BThot-.

e

® ® *

(A) Rotating patient with standing position

> P P -

"> * ¢ 0

(B) Rotating detector with supine position

Fig. 11 Images recorded by two methods of ECT (1)
(2), multiprojection images of normal liver
(same patient).

IRAE T RTEMTE 23 59 (84.39) L R LB T
WA 58 (82.9%), amA FY U F 7T A
54(77.1), ZiRWERE 51 (72.9%) DIETH - 71=.

ZoXHikang Ry v F 7588l ALLT,
HIAEMTIE, HEMITE 2N 5 2 LIk » THEIVR
HRMBE LT,

iv) 204 F>UFS 54, ECT, X CT [
201\ T

ZWOREE Lz 141 flic >\ T 3 REOKRHER
* WA U 72, BRISME I 56/141 39.7%) &
D, auAf Ry F5 5 ATt 46/56 (82.1%) @
BHEMBAETH - 1.

PR TR B B L OB IC B W
TREFEHEAE D 1 Bl 2R T XTHRMATRET
b oo, L URF#ER & AFNARAE o L3R 1 SOL &
LT 7/16 (43.8%) L 2K T & 7 5> - 7z(Table
7). ECT o= 52/56 (92.7%) Th v, FF
P X CEERBMERT®E I 1009 DA FRIEETH -
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(A) Rotating patient with standing position

19 % 15 (1982)

& 5

Rotating detector with supine position

BE#

-
« )

Fig. 12 Images recorded by two methods of ECT (1)(2), transaxial tomographies of liver
tumor (same patient).

Table 6 Comparison of detection rates between conventional scintigram and ECT

Location Number of Scitigram ECT (%)
of lesions lesions (%) transverse frontal sagital
Right lobe 37 29 (78.4) 32 (86.5) 34 (91.9) 30 (81.1)
Porta hepatis 13 8 (61.5) 11 (84.6) 9 (69.2) 8 (61.5)
Left lobe 20 17 (85.0) 15 (75.0) 16 (80.0) 13 (65.0)
Total 70 54 (77.1) 58 (82.9) 59 (84.3) 51(79.2)
Table 7 Results of conventional scintigram, ECT and X-ray CT

Final Scint. (%) ECT (%) X-ray CT (%) Total
diagnosis S.O.L.(+) S.OL(—-) S.O.L(+) S.O.L. ( ) Findings(+) Findings(—)
Primary 25 1 26 25 1 26

liver cancer (96.2) (3.8) (100.0) (0.0) (96.2) 3.8)
Secondary 14 0 14 0 13 1 14

liver cancer (100.0) (0.0) (100.0) (0.0) (92.9) a.1)

. 3 3 4 2 6 0 6
Liver cysis (50.0) (50.0) (66.7) (33.3) (100.0) (0.0)
Obstractive 4 6 8 2 10 0 10

jaundice (40.0) (60.0) (80.0) (20.0) (100.0) (0.0)

Total 46 10 52 4 54 2 56
(82.1) 17.9) 92.2) 7.1 (96.4) 3.6)
Normal 9 76 4 81 0 85 85

cases (10.6) (89.9) 4.7) (95.3) 0.0) (100.0)

Scint: conventional scintigram

7z. U LATHERS L AFNAEE o diaRi 12/16 (75.0

%) THY, X# CT oHBICIRiT b -7,

73 X # CT TR L O 1 T
OEOED 1 FlORHIZ T & 75 - 7= (Table 7).
¥, EREOMOFEER, avnf FY U Fs
FAL XBRCTHOLIZEDI.

False negative (2w A KY U F27 5 A4 10/56

(17.9%), ECT 4/56 (7.1%), X #t CT 2/56 (3.6%,)
ONEIZ Y 72 H> - 7=, False positive (32w A K
F 45 19/85 (10.6%), ECT 4/85 (4.7%), X # CT
0/86 (0%) T b, false positive 3 X " false nega-
tive L LGB OELE W X CT B LIEL
o7z (Table 7). LaxLanA Ry F 77 L L
B ECT 2 L —F U REL L TIT-THET 5
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TERE-TXHCT LEBEOKRHRTH - 99mTc-phytate {2 & 5 & > F 7' 7 L Tid SOL (338
il 75 o To E T AR E R © 198 Au-colloid
R, kB4 54 (Fig 13,B) T4 SOL (3%

» 3, $7Ga-citrate ® 3 > F 7 5 4 (Fig. 13, A) T

GERI 1] FU. 7T, &otk, s tEATs, (Fig. 13) L REEBBREIRD -, LOLBEY v F
BEOMHTRAE L LTHY v F 77 2 8fT- 1. 7' 4 (Fig. 13, C) TREEIT/N S W REBMES

(A) (B) ©)

Fig. 13 Case 1 F. U. 77Y. Female, Merastatic liver cancer.
(A) ®¢7Ga-citrate scintigram (B) 198Au-colloid scintigarm
(C) Subtraction scintigram

s
'* £ v 5

i & ¢ s

(A) Conventional scintigrams (B) Transaxial tomographies in ECT

¥ 2 Fe 3

§ ¥ ? . “ ~ -«

Fr 2V Ss

5

(C) Frontal tomographies in ECT (D) Sagittal tomographies in ECT
Fig. 14 Case 2 J.S. 39Y. Male, Metastatic liver cancer. (continued)
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(F) Frontal tomographies in X-ray CT
Fig. 14 Case 2 J. S. 39Y. Male, Metastatic liver cancer

R TR, FNICTHRE L. 2 OEFIIE
B UFIT LT, RANDEETH -
Iz
CGiEfI 2 J.S. 3758, Btk st (Fig. 14)
H#% (Borrmann 1V &) #if% B8 T i
vF 55k ECT 2RBCHT o7, BT L
F 7°5 4 (Fig. 14, A) TR iFlg2&ic %% o SOL
¥R, £7z ECT ORMHTRE, HigEm 8, &
IKW7 /g (Fig. 14, B, C, D) T 1, %% » SOL 23tk

(G) Sagittal tomographies in X-ray CT

DY v F 77 Lk Y HFRICHiIH S v X#CT
D% Wikg (Fig. 14, E, F, G) T 1 £3 o KW UK
DT,
CRERI 3] MLS. 455, Lok, snfstbArg, (Fig. 15)
BN % ORBBERIC Ty v F 7 7 4 &
ECT #{f-7. #tKD 4 HAOFL v F 7 5 L
(Fig. 15, A) T IEHE& & AlEE i <, AEA
ikic SOL ##wi-. ECT o 3 frfg < SOL o
TRIGIA S Th - T ik Rg  (Fig. 15, B) L]
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"

(A) Conventional scintigrams

oovo
v

(C) Frontal tomographies in ECT

0,‘%‘."
f""

(B) Transaxial tomographies in ECT
" A - =

(D) Sagittal tomographies in ECT

Fig. 15 Case 3 M.S. 48Y. Female, Metastatic liver cancer.

W (Fig. 15, ) 2BfkIC SOL # fiiL T 5
GiEfl 4] T.T. 475%, 5%, JiF#r, (Fig. 16)

KR AB 0 ¥ T a-Fetoprotein 23 LF-L,

FyrF25nk ECT 2f7o7. Wy v F275
2 (Fig. 16, A) Tix SOL 35T % it > - 7z
L U ECT oK@ (Fig. 16, B) & Rij % W7 &8
(Fig. 16, C) T3 A% L& flic SOL g » 0]
BEChote. X# CT (Fig. 16, E) Ti3 A3
N S W I ORI IR IR A 3B .

VI £ =%

RN TCHEE BV 5 & v F 77T LR
A% TH Y, WARBEHO 2w 4 K2V
YUF IS AL EERTEEEE vy v F S
T LDOMEND .

BWEY v F 75 11219664, Kaplan 2D J3f
ERE & BRI HEN 3 % 72 ® ic 198Au-colloid &
75Se-selenomethionin o —F&EH D Fit i [R] A7 ¢ #
PRV, BEPOIEEREST S Lick > THF

E A BREL, HRICKBEE 2 B L2k
HALELDOTH B2, = 0 J i3 FIics »
THFBR R & Btk e it T 2 v ic v s h
5L 9Tl o 16719,

—75, 19634 Kuhl 20 |z X - Ttk 2 % +
N X B EHERML G HE & v 7o ECT 3l &
NTLK, FROEOETFHEBOREIC XS XKE
H v~ 7z computed tomography (CT) o &5 7c 361%
13 ECT O L BBICKE L BE 52 . iF
VUF ST ADTIRITCHI G TIEATIED X O 7
B2 D & B HEPEREERIC B TP O o R
otk oI REERZ L3 H Y, ECTDO XS
KERTGH A ERTEZORMBES L b, %
Dl £, ECT ORRERFEER L U TSI HRE
[EERg: L, BRI 28 [R]85 ik o 2 f¥H o ECT
#EEEHAY, 77 bP—2FERICXDVZOT—#
Bk, RBESEEZRI L. BRI
YF T AL ECT 20—F U RELLT
Y L, Rk & ZRTEBIC OV TRRET L 2.
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(A) Conventional scintigrams (B) Transaxial tomographies in ECT

(D) Sagittal tomographies in ECT

(E) Transaxial tomographies in X-ray CT
Fig. 16 Case 4 T.T. 47Y. Male, Liver cyst.
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412KeV

296 KeV

(A) (B)
Fig. 17 Energy spectrum of 198Au-colloid (A) and
67Ga-citrate (B) obtained by gamma camera.

A B

Fig. 18 198Au-colloid (A) and %7Ga-citrate (B) were
recorded at the same time and could be
separated by gamma camera system.

) ZREKRIZOVT

BUE, NSRBI Vv HhTn s
kI, BFK o Kupffer fiiiaic R S 50K
HPE = w0 R & o 2 05 & BT8R o S
W7 c# (F"Ga-citrate %) & W2 EVRH %
e 955 BRI O BB R 7 56 S 67 Ga-citrate {3 1969
4 Edwards 52003k ¥ X VIRIBHEOHY v F 7
T LADEHF DY v iR B2 7Ga-citrate o
m&&&-mt.;nu&mmmM%%WD%%
M OB L S B 932829 67Ga-citrate B4

h PR S A, IO R AR bR S h
% lo IR I, FR L ORI

LEHBERE T LR TEAY. £ZTZOHE
MERIT Bk & LT SR O i RN e #
 [RIREE LR 2 (T o 7oA Y v F 7 7 A
N 5. 19764F 213 Buraggi 28 73 67’Ga-citrate
L 9mTesulfur colloid # W THEY V575
L EATV, [Al4E Darmrons & 293 JERAE RS I [RI4R
ORAEHEL TV S

AL T, wm&r&%m&%ﬁnmﬁfa
67Ga-citrate » fapEic i34 2% 198Au-colloid (F 7z
aiwquwma&ﬁmtrﬁﬁ&+,ﬂme
B ATV PRI DR & D I LR ASERAL & JHIPH &
O PRI B S & COMR OB, IO IERE
KA & B KB T,

Fig. 17133 > F # # 5PHO/GAMMA, HP6406
Bz k- THES A7z 198Au (412 KeV) L 7Ga (93
KeV, 184 KeV, 296 KeV) O = )L F¥F—2A 7 |
LTHBEREN TR Z L ER LTV S, e
WSAU DIERICO VTR Z DY v FH 2 T O
BEI 7 R L X — 2% 400 KeV Riijfk Ti 6 Y%Hi
BIMBICES 2 L Vb TW530, ZDdic
8Au L $7Ga % [A]WEHIE U GELER O SR A B <
TofE, 198Au gL Ga RO FHHH O R
W B AT BENE (X R RE T & - 7o (Fig. 18). I
vuFrIAakand RYvF 7T A0MNEE
[RIGEF T+ 2 L 80.8% & 89.7% TamA K
SUF ST LOSRES Tz, La LERERT
e Tidan Ry F 75 4 THRIHTE R
ol ABIORTHRBERY v F 7 7 AT THE
Thote. —F, anA RV F 77 ATHRIET
X, MELLVFISILATHBRHTE Ao 641
B OSSN E L Ga DR Lot b D
LTI D TS0 < 1r E L I A ~BEil = h 7z
7Ga LB Lo & E 2 b h e, EBETE
CEWTEWL v F 750 bRl TEhholk
3 BNIRZE DT D H LIS IS fEAE L, ZapksD
NIz ® 1T 7Ga DEFENBD VO RFK & E
z b iz (Table 5).

anAf KV UFIITLEREY VF 7T L0
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ARy R FR T 75/78 (96.29,) L IEH IC RAT ik
BE2 L7122, Ga-citrate 0¥ H-H L BRAH 2 2
~3BFNBZ L LB REOREMNEORE AR

HHEVEBEREL L, ARSZREERELEXS.

2) =R (ECT) 2DV T

FEMRIC £ L 7o UM RIAL ek 0 =Rtk & 5
BT r B G B MR G & # R
<+ % single photon emission CT (ECT) &[5
(positron) # H&t+ % positron CT32-39 ¢ 2 J5k:
Md 5. [iFEE19634F Kuhl 5202 k- Tkl
Z¥ v FICXZHBVPRAR LN EEACER
S5 F T3 3,19734E Hounsfield & 36.37
X ->T X # CT B STk, % o i
R R oIS IS X - THERERM {8 B w e 7
ECT #ESHRE S hi. 2OEFEEE»rL0 Y
CFA A TR L L, BEERIAT
WS R TR SRR L TH .
HBEIVA 7w b u TR SRS BET RS
ko C,O,N,F nn &M+ %. 2hboW,
F % B < b DB RINL TE 5 (X AR T HE T H
5 I DICAEERNH & KL, BRER L IER S &
D IEREICERMIIESWEETH S, £, BET
13 180° Ssek 7 M T U #R & B 3 % o Tt
FTHRHBCHEST S 2 LiIc X VY ESICEERD
HWERMARESTETSH S, Lo LRl kiE
BEMTHA 7 n b U BRETH S HBRED
LT AT .

ECT (3 SEAT AR [l & NEAAZAR HH 25 0] g

HEAH Y, BHEE TORBEEIHES, LR,
EHRAY, BOERH Y, TOF LA LR

Rk Th o 7.

FFIBIC 38 17 345134 <99, BKIL & A3 R
[\ v 7 7 v b— 238 T 1.0cm o KA
ht, EEELLT 2.7 cm O KIBHROK
BERETH >t #ELTWVWS.

FHFIZHEE 20 mm O KBHORHIIFTHETH
>72h, 10mm O DFRH TE -7z, [6lE:
I & B ERRAY e A T3/ MU I S 493 B 3741
WHEML, TOWN4PIBRERICARNE kL
bR holc LT3,

19 %1

5 (1982)

i) I{gREREE L IPEACIR B EEREIC
21\ T

WO 7 — 7 BB O £ 5 gk & 3 % &
HlE OB TIIAETHOBE TEL B, mﬁw
b, BENEGR CIEmRAE L BT A LR
Wih otz E 100 MRE AL E R T D HMRE
WAE SRR AR IC X - TIT 9 12 9 AR O
Wbl ok B D LEZD.

FRHH 28 [BIR 5 3 O AR O RAL e (R T
HHH, B 320mm Oy RICEES S 72
PRI TR EERD D Y, RRAREH AL O < fmic
hH o7z,

Lo L5 & SRR iE T -
Tes

ii) ECT L{hDIREEDHEICDONT

X # CT 13, fhofdss & OBfR, B2k, 1t
BN S VIRES ORI L v ) N TR b ERR
REELETHS. L LIFBEEGOES X 0%
W DD e R (—O MR O
BHRENEEDOREN DS, —farf Ry

F 77 LIEEEOIERIIA S Th 5 h, AR
s RAR OIHBERE, OER, FEES), A

MORLE, BILOEKZ Mﬁﬂmﬁimkﬁﬁ%
5. L»L ECT #zszkick AR AH
m%%a@%nxw%ﬁ@@%%%mmmmwm
Liotz. £72, ECT o 3 WiEthisn o KHih
O TR B O TEERALIC X - TR
BA%, BIEENTE ORINES RO RIFTH D > EIC
i g, SRMrEoIlETH 7. Zoledan
A Ry F 2755 (4F51), irkEwR, e
FHVWSZ LickY, kY BRBORHRAEON.
BHBHcoOWTiE, arf Ko F7 54,
ECT & ¢ X # CT i34 % 5, 9Ga-citrate %
FHFT2HEY L F 75 LIk - Th 5 0HE
Thote. ERWEY VF 7T LFFRERED X
HITIEERE L OTR Vo false positive O
BB O Y BT AR T d o 7219,

X # CT i3 {5 1k o [ L AT A& o fuiRic
BEESNRHS. Linl, auf RV F 7 TL0
IFi 2t & ECT oMb, nigEkiEio 2
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ZriCky, REMEBLOBCERLES b
LEZD.

ECTiZzw A Ry vFr50icgl &k &, K
WERIN T HE OB 572 LICRE S ATRE 2 729
K —FURE L LCHERICES RELR: LB %

%
VIL. £ & &

WY LF 75 L EER LT T8 Hlic > v T,
Ga v o F 5L, angA Ry vFS 5 L%
W T R L 7.
ECT iconwTit, 77 v b —L2EBRTF — 4
PRHRGR M & RRINBEORRET & 1TV, SEALHRR A [Rlin
&L AVEAAI R N SRRl 2 e L, am g Ry o
F7'5 L, X# CT L[RE—EHKRE 141 Flic > T,
et Lz
1) WR>rF7503anf FyrFr5A0
o false negative, false positive D}V &, &
SR OGN, MBHEHRA L LCEIK
I it Th - 71z,
(2) JficB13 5 ECT o F — 7 8t L i
IHAEIZ 7 7 » b — LEBRIC & > TRET L 7.

(3) ECT o7 — & fHk & L TSEhish i # [al
fin: & AMEANLAR g RIREE A3 & D ¥ 2 TR
WOV TERRBINIC R P i 5, HRAYICITK
Sl <, WH L LERMICERRTRET
b otz

4 awuA Ry rF27 5 n0h] & & gHtR
Pt oMb Lic ECT # v —F U4k
AL LTITI ZENVHRETH Y, WREOK
Gttt X CT LRIBETHh - 7z,

o

fRa A D ICBRA, AR 5 MRS L HKEE Y
F UCRBREEFEAS - ORI A8, AL SR
R 2WEEBETET. EAHEICHH N E
F LICRIREERERSE: « ORI B E AT LA
L kFET.
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Summary

Studies on Liver Images by Subtraction Scintigram and ECT

Takeshi KAWAI

Department of Radiology, Osaka Medical College

In this report, double isotope method
(subtraction scintigram), single photon emission
computed tomography (ECT) and their clinical
results were described.

Materials: Seventy-eight cases by subtraction
scintigram and 451 cases by ECT were examined
and evaluated.

Method: In subtraction scintigram, $7Ga-citrate
(2 mCi) was injected three days before the ex-
amination, and immediately after the intravenous
injection of !98Au-colloid (300 ¢Ci), data were
collected by a gamma camera system with two
discriminators and a central processing unit.

ECT was performed by rotating patient method
or rotating detector method after the conventional
liver scintigram with 99mTc-phytate (5-8 mCi).
Seven cases were examined by both methods, and
the images of multiprojection and transaxial ECT

of the liver were evaluated.

Results: Data collection of ECT from 36 direc-
tions with sampling time of 10 seconds per frame
was best for the clinical use.

The both rotating patient and rotating detector
methods showed almost the same images in ECT.

The detection rates of space occupying lesions
(SOL) in liver were 82.19, by conventional
scintigram, 96.1 %, by combination of conventional
and subtraction scintigram, 92.99; by ECT, and
96.4%; by X-ray CT.

It was concluded that the combination of
conventional scintigram and ECT showed almost
the same detection rate as that of X-ray CT and
was useful for detection of SOL in liver.

Key words: Single photon emmission CT,
Subtraction scintigram, Liver tumor, Liver
scintigram
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