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“Ga-citrate FEFH DFERFHIZEALIC & 2 FHHADE 2T O B8

R BEA*Y  AFR—K*

E R

;- J Y

BEE EXRFBIUCEEMEBMICHT 5 Ga-citrate EREDOEROE(LE LB L, FFHIIBEZHRTICE
FAEREERRE L. BIEHEX, $“Ga-citrate 3 mCi #i¥, 6, 24, 30, 54, 78R Z L iz, ®ilE, 4@
%D count [NEE TV, TDAREHSH 1 pixel H7c Y OEHEEZEH Lz, Kiz, 6BHIEZ 1009 L LT
WA % FH1E L time relation curve Z R, % curve pattern % 3 Fl (Type I B, Type II SRR

>R, Type 11 O RY) i<

KBIL7z. Typel- 114k, EFAFH, #FETREPIED SN —

55, Type IIL [ AFHpam 14450, E#ATF 3 B0 E1THTH o7z, Type III % positive, Type I - II % negative
L35, FFHIRSEIC X 5 Wi sensitivity 73.7 %, specificity 92.5%, positive predictive value 82.4%,
negative predictive value 83.1% T v, EHZWE B L LA, AREZOERIBV L EZ LN S.

L ZC®IC

A, FFAifafE o2, #BMiEELERE
O HER L EGRBETEOREIC X ) KE CHEHL,
YIBRPIRE 75 I 0 B3 & B & L 7zscreening
HBIZEARBS A TVWS., bhbh b, BEFE
B, ZEICHEE % T MM 3 &£ o high risk
group & L CEHIR 72 AFP ool & US, X-CT,
RI (*9mTc-phytate) Z W2k % screening #&
HELTIT>TWa., ZhbooEGgESkick 3
[EE DO TFTEBHIR T 0wt TH v 19, screen-
ing # HW L LB A, zoFgRtREY. &5
I ST HIRGHE 0 Fiche D B2 ET I X ORI # o ik
EICRMEFEE TbhTwaY. Larl, mE
ERIEEFCH T 2RBELE L, ANZEL H
ML Liga, RbVEIREXDNIE, 05
ISERE SN S.

ek, BT AE 2 BRic R i) B Ga-citrate fif
scan DALE S 3iE, MEAELFERESD 5 W idfho

* EHEIRDA & v — SRR T
ZftS84E6 H 6 H
kTRt S84EI0B S H
BIRIEER % © Ad BHTRER EAETE T 81-1159
(D464)
EEIRRA v v ¥ — IR R
# R B A

B2kl optRick Yy, BEORE MED
ZWIENZEIE AL T 50 Thol. L
L, %Ga-citrate iz fEEZHTIMEZ B+ LD DY,
RIECZOIFEHREERE~OEHMLAD L
10 AR IR 3 DR EoRrREICZ L
, FOBMBRED A TIEBIETE FIEELS,
fth D> FFN LIRS & D EERIZETIC I W TR
Holz.

4E, bhbhit, FRTEREL IUCEEMFIC
B ¥ 5 “Ga-citrate R ORREIE(LE ERL,
FFHafa I xt 2 B o F Atk 2 Rat Lo

THRET 3.

II. ¢ ®

ST 1982423 B X 0 198344 B £ Tic, &
B A H & L T, %Ga-citrate i X 3 Jf
scan % 1T - 728645 (B6145, %254, 4E#s12~T77
B, TH5528%) T, *ONRIZITHEEELNE,
AR HIRGE 2 6, EBMERPELSH (RRH . BE
A, FERGEE3 B, FE 31, RRFERE 24, Bk
Y voNfE2 f, EEMRERIEE 16D, JFREZE 3 4,
BYRFR S B, FFARE 26, ERFOBITHS.

SRR BAOHL, REMER, TN, HEHRRE,
MEECFRES L OBEREB L Y 2k s hi.
¥, EHERER L OMEECERECTCREE %
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B LERr 140l 2 IERAT & Lic. o, BT
FABLEE LB 5 © 6 FliFAKEFHICREA & h, 13
PlmEEY L2 s hic.

oL REAE

PIRE I RER L BIALE & 1T 37, “Ga-citrate
3 mCi #EH%, 6, 24, 30, 54, 18RI Z & iz, %
P THE, =y x—4% (F17% 7L370 Ke
Vmax) 2 &S ¥, Fxdi e LChim, Bmk
B L. TRXAX—T 4 v F Ui 93, 184,
296 KeV @ peak # H v, KHERZ GE Maxi
Camera II Z{FH L 2.

5 — #Iv4eix GE Med IV mini computer % {§
FAL, 64x64matrix TiTbhic. BIEE T fF
2, HEGETRFEEZ BT 3 - ICFERIEI
BLEBEREL, BOBDOO count PEX T,

Counts(%s)

1401

Type Il
1204 i

100

801 Type

60+

401 Typel

20

0 2 48 72 96
Time(hour)
Fig. 2 Types of ?Ga-citrate time relation curve.

[ ] 1Pixet
1T ——7
64 /
\ 1
\_| /]
J/
64

Fig. 1 Calculation of ’Ga-citrate radioactivity.

203 105 (1983)

ZFOLEH»S 1pixel b7V OFHHEFEH L2
(Fig. 1). LA L, TOREF#TREHMER
mass DIEEDHEIZ b 6T, “Ga-citrate 48
FowFihbRkd b B 7w, mass BFEFEL,

T EIRENINEBGEITIE, T OBREIIERKIC
RHesndtizvwzinwn., 22T, FRICERZE
ERDIHEICE, 2B0H4 6 FHEL DAL
AR ZHEL, lpixel bV O FEHEEZE

Table 1 Correlation between Diagnosis and Curve

Pattern
Types of curve pattern
Diagnosis Total
1 11 111
Hepatoma 4 1 14 19
Cholangioma 1 1 0 2
Metastases 3 12 0 15
Cirrhosis 2 1 0 3
Hepatitis 2 3 0 5
Abscess 0 2 0 2
Normal 8 29 3 40
Total 20 49 17 86
Table 2 Decision Matrix for Hepatoma
67Ga Study Hepatoma Normal
(19) (40)
Positive
(Type I1I) 14 3
Negative
(Type I, II) 5 37
s s 14
Sensitivity= =73.79
ensitivity 455 %
s 37
Specificity=—-""-—-=92.5%
pectiely =317 %
. e 14
Posit dictive value= -=82.49
ositive predictive value 1413 %
. .. 37
Negat dict lue= =88.19
gative predictive value 537 %
Table 3 Types of Hepatoma
Types of curve pattern
Hepatoma
Type 11T Type I-11
Nodular 4 2
Massive 8 303
Diffuse 2 0
Total 14 5(3)
( ) A-P shunt
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Table 4 Incidence of Laboratory Findings

Types of curve pattern
Clinical Details

Type 111 Type I-11
TP 21.4(%) ( 3/14) 60.0(%) (3/5)
Albumin 50.0 ( 7/14) 60.0 (3/5)
GOT 78.6 (11/14)  100.0 (5/5)
GPT 64.3 ( 9/14) 100.0 (5/5)
LDH 28.6 ( 4/14) 0 0/5)
Al-P 85.7 (12/14) 80.0 4/s)
AFP 571 ( 8/14) 80.0 4/s)
Hepaplastin 25.0 ( 2/8) 100.0 (5/5)
r-GTP 100.0 (7]7) 75.0 (3/4

Case 1 Hepatoma (massive type) in a 54-year-old
male.

Fig. 3-a Plain CT: A large mass occupies the right
lobe with disseminations into the left lobe.

Fig. 3-b Angiography: A replaced right hepatic an-
giogram shows a hypervascular tumor oc-
cupying the right lobe.

HiL7z. WIiC 6 REfEME (FIEHIEE) % 1009 &
L CHFEFEEZ FIE L, time relation curve %k
»i.

| 2 48 72 96
_Time(hour)

Fig. 3-c Time relation curve.
ROI: Whole liver—Type 111

Iv. & ®

PLEORIEFEIC X DRk iz time relation
curve #, curve pattern {2 X Y 3BT KBIL 7=,

T bbb, 7Ga-citrate FriE 1t 6 RifEfE % 1009
E LT, FRiEsk 30 Wy fE 25 8096 K1l & Type I
(b BY), 809, LA E 1009 Kiifix Type II (SF-4H
WHED), 1009 Ll ko> peak %73 Type LI (3
gAY e L e (Fig. 2).

FRZENO curve pattern & ZFETEE 46 418
X OIEH F404 0 #8645 & DR % Table 1 1Z5%
kD
Type I i3 iR % Bk < 204ic, Type I i3&H&
FFEB20413s X OIER FF2961 0 #H49BIc 80 b
7e. —75, Type III ZfFEfa 14461, EH AT 3 4
DFITBITH Y, MOFEETIRD bhird-
7.

wiz, FFHIRERELI9pIciR>TH % &, Typel 4
% (21.1%), Type IL 1§ (5.2%), Type 11 14 {5
(73.7%) T Y, A iz Type NI & 533 EHEHR
Hohic.

PLE# %% T, Typelll # positive, Type I
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Case 2 Hepatoma (nodular type) in a 55-year-old
male.

Fig. 4-a Liver scintigrams by 9*mTc-phytate: Anterior
liver scan demonstrates a small defect in the
right lobe.

Fig. 4-b Plain CT: A small iso density mass sur-
rounded with a low density band is seen in
the right lobe.

Fig. 4-¢c Angiography: A common hepatic angiogram
shows hyper-vascularity and arteries encir-
cling a tumor in the right lobe.

20 3% 10 8 (1983)

Counts (%)

140

120

0 2% 48 72 96
Time (hour)
Fig. 4-d Time relation curves.
ROI: Tumor—Type 111
Whole liver—Type II, Non-tumor-
Type 11

Type II % negative & U 7236 o BN (26
% decision matrix Z{Egk L, ZWRz Rk 5 &
sensitivity 73.79%, specificity 92.59;, positive
predictive value 82.49, negative predictive value
88.1% T - 7= (Table 2),

Z T, Typelll & 7% L T<fFflfasE 14 41 &,
Type I-Type I %55 L 72 fFHIBEHE S Blic oW T,
MEERHT R B & kA CFREEO g% 1T
- 7z (Table 3, 4),

Type I 1453 &R b, #EEE 4 61, SRR
84, EAR 2GS, Typel- Type
I oS pIIASEER 2 f, SRRBI3BITH -7, #
BRI E R B S R RO b o s, BR
B¢ Type I 773 3 BlICHFBI AR 2 & FRAER
H BT 1 kHOEE~D shunt 23H 57z,

FEAECEREORFEMELIARE LT 2
&, MF ORIz Hepaplastin test (E 4 {E 70~
130%) # B THEZ I~ bhisd - 7. Hepa-
plastin test » B4 EHEER T Type IIT 25.09% (2/
8), Type I- Type I1 10095 (5/5) T& Y, #at¥ L
20% DfilrRE Lo THEEPRD bhic.
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Case 3 Hepatoma (massive type) in a 57-year-old
male.

Fig. 5-a Liver scintigrams by 2mTc-phytate: An ill-
defined defect was shown in both lobes of the
liver.

Fig. 5-b CE-CT: An ill-defined, large iso density mass
with a central low density area is seen in both
lobes.

Fig. 5-¢c Angiography: The late arterial phase of a
common hepatic angiogram demonstrates
arterioportal shunting with internal filling
defect. Hepatoma was diagnosed by angio-
graphic findings.

V. & fl

JEBI L T.L S4a% Bk MRS
AFEE G ARE I T RTRI3E I 520 5 SR BT AR

Counts (%)
140

120

100

80+
60
40

20

0 2 48 72 96
Time (hour)
Fig. 5-d Time relation curve.
ROI: Tumor—Type I

WL sh, ARICX YV EBRFNICEH S
(Fig. 3-a b).

iz B0 fHIK 2 3% & L 7z time relation
curve #3R w7z, Fig. 3-cim+ 2 & <, #HEH#
3CHERA214> D JIE T 122% o peak %4+ % Type
I ¢ -7z

fERI 2 T. M. S5 B iFMiasE

BFEE AR 12 THFAZE inferior area ({275
%, MEFE 4.5 cm OFSEIR TS & 2 s h,
AR XY RRRFRICEER & hiz (Fig. 4-a b o),

RO IR % Rk, MEFE, FENERE O 3 28T
IZEREL, 4% time relation curve %7z (Fig.
4-d).

FEHER R R 22 Ref] S8 r o E T 1139,
peak #4+ 2% Type Il 7Lz, —F, ok
B L OIEEBEIBII L4 Type Il 2557 L1z,

SEF 3 S. M. 5T B S

FAEM RARE I CHFMZEIC A 2% % SLIREY RS
WL s, MEEYLE A-P shunt 237
(Fig. 5-a b c).

FE 3T 2 BRLO R & 3% 7E L 7< timerelation curve
1X Fig. 5-d ic;r+Z2 &<, Typel Th -1z,
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fEFI4 K. S.665% B LM

FAEE GRS L OERICT, FPAREREM
¥ L2 s hic (Fig. 6-abo),

BIOMEIR & FF2fk, EFHIC 8 E L /o4& time
relation curve (% Fig. 6-d [Z;5 72 & Typel T
Holz.

Case 4 Cholangioma in a 66-year-old male.

Fig. 6-a Liver scintigrams by ?9mTc-phytate: Anterior
liver scan demonstrates a small defect in the
right lobe.

Fig. 6-b Plain-CT: A well-defined low density mass
with a central high density area is seen in the
right lobe.

5 3
Fig. 6-¢c Angiography: A common hepatic angiogram
shows distended right hepatic arteries.

204 10 5 (1983)

fEFIS F.O.645% Hit EBMETE

X-CT 8 L UFIRIC T, MR OEBILITE &
2 & hic (Fig. 7-a b).

e cEHOEREREL
curve |3 Type II # 7L 7z (Fig. 7-¢).

fEFI 6 H.T. 575 Btk FFEA

FREMARELFRES L CEIRSEREIC TAER
EITWITHZ L2 S hic.

FF&ficBE O Ik & 3% & L 7z time relation
curve (& Type II # /i L 7z (Fig. 8-a).

time relation

Iv. # E 4

19694 Edwards and Hayes & D#1455 LAk,
carrier free » 87Ga O JEEEFIEITIIEL Mo b
Xolckole. L, RIERESCHWIEMERE ~
DEH LBE SN0, ERIC X 2 EFREO R
HIZHT R X ORERE & DERITIIIRA 2D - Tc.

A, bhbhfTo BIEFER, FFHEE
@ screening # By & L7234, sensitivity 73.7%,
positive predictive value 82.4% &\ 5 s 5,
US, X-CT olEEL VS VR TRELOT
X7zvy. UL, specificity 92.59%, negative pre-
dictive value 83.19; mplif, & o ICHLEHHARHE,

Counts {%)
1401

120 +

100
2 RS

i 80

604 it

40-

20+

T A\ T v e
0 24 48 72 96
: Time (hour)
Time relation curves.
ROI: Tumor—Type I
Whole liver—Type 1

Fig. 6-d
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Case 5 Liver metastases of lung cancer in a 64-year-
old male.
Fig. 7-a Chest: A postero-anterior radiograph shows
multiple tumor shadows in the lung fields.

Fig. 7-b Plain CT: Ill-defined low density areas are
seen in the right lobe and medial segment.

RN, FREZE 20 o §_Tiz Type IIT 3
BoObhirznwZ L&D, B2z B L L
BE, ARBEOEHIFEVWLOLEZ LIRS,
2% Y, US, X-CT, RI (*9mTc-phytate) %o FaAs
IZTHFN mass % 38, RZE B REE R 54,
MAEER 5 2 VIZBENT & 17 5 IATicfifT S h 3
NREREEL L TNUNBES TR 5.
AR, BIERE CIRRBOHEBORE 264X
64 matrix NOHEH TERICITY 29, HJEITL
ChTFhnEEREY. £, BERNNERE
B, HD5VITEEERIIC mass 2 FHTE L ER LS
FELZDBRWEE, BOEROBRESRERL
720, FEEHOIERT time relation curve % 55
NTBEBZOFREEYRH 5.

UL, HRCERELRED 254, BOFER
PEMEL TR TEA OWMALCRET T, H5E

1455

;Counts (%)
1401

120

100
801
604

40

- 20

g 20 BT 7 o Aee
. : o Time (hour)
Fig. 7-c Time relation curve.

ROI: Whole liver—Type II

§

BE o JEER 0 FFIF R 2 L IR 2T As TR
L% GEFI22H). 7z, J$5k ECTID o ff
Rz & 0 AFEGRES mass OO RIFL 2 Y, B
DEBEREN L VY FBMICR b0 EEXS. &
&1z, computer » gradeup iZ X Y 64 X 64 matrix
PN D4 pixel ¢ time relation curve % [RIFRF 12 =k »
Lz enTERE, BOHEROBREIFANLEL L
Y, t» LA curve pattern OFT R b REESZHEE
X OEHZH & FRICITWES AL H 5.

Type I (20 1)), Type IT (4947)) @ 43 ¥ 1% 9'Ga
DOEBh: I 46.5 BEE & b 7Ga-citrate # 7
% 6 FREE 2 1009, & LIcHiA D24 MIME GRiE
P I30RE[HIfE) 84.5% &K, RIS DBELE
EL8OY% ZEMMEL LTfTbhiz. 2% Y, B
ZhRE 0k 2> 51X Type IT ASIE# pattern & # € X
h, FEE, EFEFA0HT294] (72.5%) »* Type I1
ERTZENDDL, FFicR TS “Ga-citrate D IE
iR pattern (X Type Il ¢ Z X bh 5.

—75, Typel ZiFHEE 24 (EER5.0x5.0
cm, 9.7x8.2 cm) % R BEITER 12408 X OIE
WHF 8 FOF20HICED b D LD D, FEEDRF
EELoMEERAL W, L L, Typel
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Counts (%)
140+

1204

100

80
60+
404

20+

0 2% 48 72 96
Time (hour)
Case 6 Liver cirrhosis in a 57-year-old male.
Fig. 8-a Time relation curve.
ROI: Whole liver—Type II

ZoR T TR 4 B 3 Bz A-P shunt 2589,
k7o, MRAEHIRORE 1 B, 2Rz L
5, FFRERD L~ L~ o I 23 A D s W ER &
Type I & OREMEIVFIRREN 2.

67Ga-citrate o JEEERFME I HFE S Hh TLLK,
Z OB BT 2% < o TFEHEN2 23T
bhvTtna.

Hayes!' (3 EEME O FTEEANIC 7Ga 245
THZLEA— NI VAT TN RAML, E
iz 87Ga & oBifnS )3 transferrin X Y KE ALY
BRFEETLIZLETFHELTVWS. &big, 1970
&, T4 Y S —s0EPIC Ga OFVEHRER
RHL, 20#%%  OFFFEE?SOCEI) F4 Y
S A~ Ga Y IALEBRDIMENT DI
TW5.

WHVL T v + OFFHIREE VW THEEE DR VWl
Ry sz 1TV, Ga o © REHFISE)E i
BLTHELTWS. 2 F Y, “Ga 3@z
fa bR o 5SS HRICHEEL, 24KEfM®%I A Y Y
— L« RIS EICEE L, ZoE S “Ga
DEEICEBRL TWEHLL, Fiz, HlEKIC
SGalTiZ LA EADLRWVWE LTINS,

204105 (1983)

SREOREREFRE, Type HI % 753 FEF] 22 FTHI
fafo 2 b FEF 3 flic B » 5 h, Type
IIT 1641 (AT 1 % Br<) @ peak 2ERER
24 5 0B OMlIcH b, Z OfEiE 103~1687
Thotc. —J, Typel-Typell & 773 AFHileiE
(54 LFELEL, T Lic A-Pshunt 0FEH IS
34k Type I 7R L7z,

PLEE Y, FFHfaEss Type I 278 B 4 2
MR L~ ~OBE s M Z anE e LT, B
MBIz $7Ga-citrate kFESTTDORWYELTFE L,
Wi b b4, I 9"Ga-citrate MEYL
VAR ET>TWAHZ L ERBT 5. ZOWHEN
FFHUBa I i RIS FEET 200, HDVIRIER
Frfmpa L el L CRMICE S GEET 0N, &
BObLhONOWERELEEZL TS,

VII. #% i

1) KEFEBB X OCEWFSHITH T 5
%"Ga-citrate £ ORRHHLLE ERAL L, TD
curve pattern % 3 Bz KB L 7.

2) Type I (/%) i BF i 55 & B < 204,
Type I (PR FIEFEATHRES L O EFAT
4945, Type IIT (M 2Y) (3 ATHIALHE 14 41,
ERFF3FOH1ITFICED bz,

3) Type 111 % positive, Type T-Type 1I %
negative & U734 0 fFHIEE X3 2 2R
sensitivity 73.7 %, specificity 92.5%, positive pre-
dictive value 82.49, negative predictive value
88.1% Td Y, HHBHcxT 2 FRAMIEW L
Exbhic.

4) FrfmpasEE s Type I 2R3 B 403, JEE
#ifapic Ga-citrate LiEE S ORVYHVFTE
L, i & btk 24 1, 1 $’Ga-citrate
OWYVRABEIT-TWBZ L EZRET 5.

ARXER T, FREHAEFHHFRFSRESICED
THEEL.

B, AW REEENTSTR (BiR) #5355 0%
BlrBOYLIAKTH-o. TIRHEELERTS.
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Summary

The Significance of Time-Lapse Changes in §’Ga-Citrate
Accumulation in Diagnosis of Hepatoma

T. AsHizAwA, C. Kipo, Y. AriyosHi and K. KoNDO

Department of Diagnostic Radiology, Aichi Cancer Center Hospital, Nagoya

The use of 67Ga-citrate in diagnosis of hepatoma
until recently was for determining the location and
shape of the lesion. However, since 8’Ga-citrate
lacked specificity in regard to hepatoma, little ex-
pectation was held for 6?Ga-citrate’s usefulness in
qualitative diagnosis. This study reports the results
of our investigation to determine the usefulness of
6?Ga-citrate for qualitative diagnosis by measuring
the quantitative time-lapse changes in 7Ga-citrate
accumulation in both normal subjects and subjects
with diseased livers.

The time-lapse changes in $’Ga-citrate accumu-
lation were compared for 86 cases of normal (40)
and diseased livers (46) by liver scintigraphy per-
formed 6, 24, 30, 54, and 78 hours after intravenous
injection of 3 mCi 8’Ga-citrate. Setting the 6-hr
average value for 1 pixel at 100, the remaining
hour values were revised accordingly and a time
relation curve was established.

Three curve patterns were predominant: Type
I-decreasing, Type II-flatly decreasing, and Type
IlI-increasing, then decreasing. Types I and II
were recognized in 37 normal cases and in 32
cases of liver disease. Type III was seen only in
hepatoma cases (14) and normal cases (3), thus
showing a definite correlation between hepatoma
and the Type III curve pattern.

Assuming Types I and II to be negative and
Type III to be positive, a decision matrix was
made for hepatoma. Looking at the diagnostic
rate, sensitivity was found to be 73.7 %, specificity
92.59%;, positive predictive value 82.4%;, and nega-
tive predictive value 88.19%;. This examination
method is thought to have great significance for
qualitative diagnosis of hepatoma.

Key words: 6’Ga-citrate, liver scintigraphy,
time relation curve, hepatoma.
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