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Scintiphotography of Primary Hepatocellular Carcinoma
with 75Se-selenomethionine
Kiyoko Kusakabe

Department of Radiology, Tokyo Women’s Medical College
(Director: Prof. Eisei Tazaki)

Research Code No.: 725

Key Words:  "*Se-selenomethionine, Primary hepatocellular carcinoma,
Liver tumor scan

Liver scanning has been done on the case of suspected hepatocellular carcinoma (hepatoma), and
the concentration of Se-75-selenomethionine was found in the lesion of the liver in 25 cases, which was
finally diagnosed as hepatoma from 1971 August to 1972 October.

In these cases, 1—2 weeks after liver scanning using Au-198-colloid of 100—300 ©Ci, another liver
scanning was done with Se-75-selenomethionine of 100 pCi.  The concentration rate of Se-75-seleno-
methionine for space occupying lesion of the liver was divided into 5 grades, namely from (—)-no con-
centration of Se-75-selenomethionine-to (4jt)-higher concentration than surrounding liver tissue.

In the case of hepatoma, 11 out of 12 cases showed high concentration of Se-75-seleriomethionine
of (+1) to (i), and obvious poor concentration of Se-75-selenomethionine of (+4) or (—) was found in
10 cases of metastatic liver tumor, cholangioma and liver cyst, etc. In 2 false positive cases and 1 false
negative case by radioimmuno x-Fetoprotein assay, final diagnosis was made by liver scintigram using
Se-75-selenomethionine,

Itis concluded that Se-75-selenomethionine scanning is one of the best method for qualitative
diagnosis of hepatoma.
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Table 1. Methodes of Established Diagnosis in 25 Cases of Liver Disease

Histology Autopsy | Laparotomy | Biopsy Lapa.rcvscopyi Angiography | Total

Hepatoma with liver cirrhosis 3 1 2 2 8
Hepatoma without liver cirrhosis 2 0 4
Hepatoma (post irradiated) 1 N 1
Cholangioma 1 1
Metastatic liver cancer 3 1 5
Liver cyst 1
Liver cirrhosis 1 3 L 5

Total 10 4 4 3 25

BRI LTI, BEALENTHS.

19714£ 8 A, WS oz, PSe- v/ 2
Fr=vEFRLELE S, BEC—FKLTEY
TRER D IAZ KR, BRIEMT ORSRIT g &
L fo—fER 2 R LTe.

LI, Fxix PSe-wzl 2 254 = v Rl
Fa~o LR ER L, il g viciES]
iz, ®8e-tv/ 2AFFvEHuicFESEA++ v
= v EETLT\WA.

1972410 A 2 o5 b iz FHE B o fiE
f], 25fic T, MAu-o e FIZ XA v
F- 75 AR~ O BSe-wV /) AFF = v
BOBEL i L, AP FFIES O ik,
i g OB Z b THE N RB L S
T ERMER LB OTHRIET 5.

I Wi oCICHEHE

X 1 19714E 8 A X D 1972410 B8, AT
WAuw-a v f FERW Iy vsraalh, I
O FFEMIRE N B, PSe-t L /2 4 9% = VT
X5 Ay = v 27w M7 Uiz 47, %
B, WPt Mg, HEIREE CHEE2 I o
B HRNT256ThH 5.

Jith  WAu-2 m A | 100~ 300xCi L,
FIBOT B L VIFARy = v 2T,

1~ 2B 1%Au-= v 1 FORENIEL 7
Ol T, BSe-z L/ 2 FF = v 150uCi
KR ORIALE % - THEL, 304~ 1 ReEEI
A%y = v RMB L. X, FH Y
T3 BB, BSe-t L/ A FA4 = VIT X BIFHES
AF =V BRTHRICAu-2 v FiT X BHF

AFY =V IZETRG, WIFRb 7 FAFT v
wiie.

4EE 1L, 54 v Picker #! Magnascanner,
X34 v+ S0 Scanmner T H b, i35 i385
LR =) 2 —2—%flHL, #BH T, 374l
BRE =) 2 — 2 —kfvi. '

BAu-2 v NI LB Y v 75 AOKBH
D BSe-tz L /) A FF = v OEROFEEES Table
2EARTTEL, (=) ~ D) o5 B,
L.

Tabel 2. Grades of "Se-selenomethionine Upiake

in Defect of Liver Scan Using '**Au-colloid

Grade "5Se-selenomethionine Concentration

(—) | Negative
(+) | Equivecal

(+) Positive, lower concentration than
surrounding liver tissue

40 Positive, the sarae concentration
as surrounding liver tissue

) Positive, higher concentration than
surrounding liver tissue

CORERY, WELHS, "Au-awrf F¥ v
F 275 A LD FEAD K& &, a-Fetoprotein i,
EBAELET — 2 LB L, FRCIFaRT o
T, Edmondson iz X Z M & o FLige bt 217
.

om. # 5

HNgE2sFIO FREO FEEZKRENE, #Ikk 10
7, BRI 46U, Braete 4, filsssa i, )
VR#t5 3 G CH o7z (Table 1).
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Table 3. Results in 25 Patients with Lesion of the Liver
Grades of "Se-selenomethionine Uptake in Lesion
Established Diagnosis Total
(=) (£ + (+#) (4
Hepatoma with liver cirrhosis 6 2 3
Hepatoma without liver cirrhosis 1 1 2 4
Cholangioma 1 1
Hepatoma (post irradiated) 1 1
the Esophagus 1
Metastatic the Stomach 1
liver the Pancreas 1 5
carcinoma
from the Gallbladder 1
the Kidney 1
Liver cyst 1
Liver cirrhosis 4 1 5
Total 8 5 1 7 4 25

O RIRE: 8 BU, BFREZE% Phdsic\ IFAIIE
e A B, FREMAITAINGRE 1 61, B 161, BB
PERFRE 5 0, FFRERTAE 141, FFERZSEE 5 #lCho
oo ZO5BIFEERED 5, WwFhi 9Au.
2w FICLBIFY v 275 4k, HEOLEH
o8 < FRIBHE O & BF 2 BB ISR 5Se- L ) 2 5
A= VR XDFEEA * » = v FhoolERT
H5.

<HHRZEEL BSe-x 1 ) 2 F4 = vIEFE>

RSB A A~ DB etz L /) 2 F = vk
B0, Table 3o = & < fFINaMED 126151 14153

(H) Ficix () LEBRFVAZEREL, 1
PIDZ (+) THote. chICHL, MLl
D106, WFhd YAu-z w1 Fic X BF
VFISAOKEME PSe- 1 AFF = v
B & Z ALY, (&) ¥kt () ©hH
D, FFHIRGHRE DIEG & B8 b AIRHR D AB D% 5
L.

2 SEFIC IR D 2o b L1z 9Co ARG
2T, BEFRS L OEBO#IER  HLHEE L
T % 1, ®Se-t L/ 2 53 = v DFFHEIF~
DI Y jAZIT4E < , Radioimmunoassay iz X % q-
Fetoprotein fi§ 4 1 mug/ml » [&#kchot-.

KT RIBEHR 31 B IFERZSAE DA P D 8 7
CIKREZ L BSe-v L/ 2 F5 = VHE>S

120 35 1 %5 ™Se-ev ) 254 = v
DIEBEDOREEE, FFRZSE % A Of L I Il o
3B, = XOFHEERER A L T\ inyIFsiBasE
D2 () Thol. WAu-zef Fizkd
B v s 75 2o BHEE LIcRIBO K Z X L ™8e-
V2 TG = v OEROREE - ofc, FoH
P& RS I hyotz, (Table 4)

<HF R O FEEAEL KT . (Edmondsonad 4y 48)
& etV 2 F 4 = vO R b O a-Feto-
protein >

FFHIRSREEEGU12BID 5 &, FRERGLHTT RO &
iz 6 Bk, 141%Ex\T Edmondson 4} I
HELRIBTHO%RT, 1, IoWTFhol
Wh ®Seerv/aFt=voEH B e
L, et/ 257 = VO VALDREEE & IF
HHRRE DL DFRE & DN —E D 1258
B bt

ZHBIEHID a-Fetoprotein {i & #1ikAT B2 %
3 Th%b &, Edmondsondd 434 I E D 3 fifl,
WIS BAEGE CER T b ok d, TRl X
U T ED 3 Gl BkE: Tiatk T, B I 8o
JiEFIL Radioimmunoassay T i 18mpug/ml X (&
#mLic (Table 4).

<FF#lifgfED> o-Fetoprotein fi & FAfA T E>

F Al CRERIC B S hd L LCiEE S h
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T\ % a-Fetoprotein (X, Hififk#cyk T2
THIDFAF + = v 7 H{TRIC R B LT
B, Y SHIXFEHA LT WA bbb
Fa:cHoT:. L L Radioimmunoassay 2. X
% a-Fetoprotein {igiZ 517z 8 Hlrr 7 L 127
mpg/ml DL ok m3 B C, Bk T
(&bt Hot 2 3 320mpug/ml Ll O & 7
“f=. 140 % Radioimmunoassay T i, 18mpug/ml
EEfEE R LichS, PSe-t L/ 2 F 4 = viTEH
TR D AAEE Lic (Table 4).

FFAaEEE B D 1201081 T, 7A B Y 7 4 A
7 » & —EH i {E86 K-Au &0 Bfiiy & L
e, b5 VAT I F—-ERIEFHHEERTEAD
%<, 126 5 HIRCOT, GP TICIERIHA
HNO(ETHoTz (Table 4).

<R HERTRE, BFEZEE S a-Fetoprotein>

TR 5 Bl X O, JFRAZEAE 5 fl D a-Feto-
protein OFEFLT Table 5, 6 @ Z & { JEIEfEO
[P 1 4 & FFEZERED 1 FlAE ~, Hiliik#
#:T23u, 44u kigofc.

Dl EOEEEME, BSe-t 1) 254 = VOl
DD IABLO [k, AF e =vICTHD
C Lk, FFMIRERO BRI KICERTH D LE L
bhz.

BT, BSe-e L 2 2 F o = v DRHREFEAO
R L, REWEALHEIET 5.

<§EH1> ABOEO, 64%, 8.

19714E 3 ABE X b, HAEHOEMEf T
Wit BB LTwie. 7 Bicie b, RIEEEA
B Laleic ABE Lie.

WIEERE, APIEEC SRR O ER % fluhu o bt
MR AT R L, Ak X0 FfBkig% 13 &
ofc. IMF LRGN, BEA 6.18/d, A/
G 2.1, Albumin 67.8%, 7-Globulin 9.7%, ¥
687, GOT 45u., GPT 27u, LDH 340u, 7
AHVTZ 3 A7 5 &—4 By, Il AT er—
A 112ng/dl, EEEFE 130mg/dl, FREE 7.2mg/dl &
b, FAMESHE L cEE SR, REI ED D
Fric

BLEEREY, BHhEEET, BERS LT
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Table 5. Results of Scintiphotography with *Se-selenomethionine, c¢-Fetoprotein aud Liver Function
Tests in 5 Cases of Metastatic Liver Tumor

Age 61 56 64 57 44
Sex 3 5 ¢ 5 5
Primary Lesion Esophagus Stomach Gall bladder Pancreas Kidney
75Se-sel thioni
Up:ari‘eeenome ionine = (+) () () (+)
Single radial
- immunodiffusion (=) (=) (=) (+) ()
Fetoprotein | Radioimmuno- 13 9
assay (mpug/ml)
Total Protein
(g/dl) 7.7 7.3 6.9 6.4 8.7
Albumin/Globulin 0.7 1.4 0.6 0.6 0.6
Icterns Index 3 85 30 5} 3
Liver ——;
. Alkaline Phospha-
Function |"to0 " (K. Aty 7.8 27.6 18.4 41.0 23.4
SGOT (unit) 149 68 30 11 93
SGPT (unit) 45 56 6 48 16
LDH (unit) 1,010 605 513 1,000

Table 6. Results of Scintiphotography with "Se-selenomethionine, ¢/-Fetoprotein and Liver
Function Tests in 5 Cases of Liver Cirrhosis

Age 64 56 50 76 54
Sex 6 ) o) Q P
"*Se-selen thionir
Up?aslfe enomethionine - (+) =) (=) =)
Single radial
- immunodiffusion =) =) + = (=)
Fetoprotein | Radioimmuno- 40
assay (mpugfml)
Total Protein
(g"fdl> 7-5 7.7 7-5 6-5 7-1
Albumin/Globulin 0.9 1.2 0.85 0.41 1.6
Icterus Index 12 25 10 24 7
Liver z ; =
Function A:Ll;‘;‘eh‘c‘&_ljﬂl‘,‘;‘"ﬁ?a 13.9 11.1 10.5 10 8.2
SGOT (unit) 31 86 46 64 30
SGPT (unit) 16 18 15 25 11
LDH (unit) 405 630 425 191 315
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(A
Fig. 1. Case L.

64 year-old male with primary hepatocellular carcinoma
A) "Au-colloid scan at 30 minutes after injection Liver scan showed irregular uptake in the
lower portion of the right lobe.
B) 7Se-selenomethionine scan at 30 minutes after injection.

Markedly increased uptake of "*Se-
selenomethionine was seen in the abdominal tumor. "Se-selenomethionine concentration rate
was ranked to grade (#f).

Ay 4

(A)

Fig. 2. Case II. 45 year-old male with hepatoma

A)  Scintiscan with ""*Au-colloid. A filling defect is seen in the left hepatic lobe.

B) Scintiscan with ™Se-selenomethionine Note increased uptake as well as surrounded liver tissue
corresponds to the area of defect on '"Au-colloid scan.

"sSe-selenomethionine concentration
rate was ranked to grade ().

(A)
Fig. 3. Case III.
A)
B)

41 year-old male with hepatoma
Liver scan with **Au-colloid showed a large defect in the left lobe.

Tumor scan with "Se-selenomethionine showed some irregular uptake in the left lobe. 7Se-
selenomethionine concentration rate was ranked to grade ().
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(A

Fig. 4. Case IV. 44 year-old male with infiltrative liver tumor from malignant tumor

of the right kidney.

A)  '*Au-colloid scan showed an enlarged liver with irregular defect in upper portion of the
right lobe.

B) ™Se-selenomethionine scan showed equilibrates uptake in the upper portion of the right lobe,
that was ranked to grade ().

(A

529—(51)

(B)

(B)

Fig. 5. Case V. 63 year-old female with livercyst
A) '**Au-colloid scan demonstrates defect in the lower midportion of the left lobe.
B) Scintigram with ™Se-selenomethionine showes decreased uptake in the defect as well as '**Au-
colloid., "Se-selenomethionine concentration rate was ranked to grade (—).

RE o EBHENS R b, K o BB 50 bh
yRy

BAu-2 v NIZLB v 75 4T, K
ETHOR DIAZDRLLHAI L TE D,
SHERESC X 28 E % bhic (Fig. 1 (A)).
[ 355 & e & D PR 45 BRI CTlr S huis
LV AFF = VIREIB ARy = v I THMELS

DIERIC—FH L T™Se- v /) 4 F 7 = VITZEWHiZ
R L. vvrr 5ok, By vEbED
h, BERGIERC X % FESHRAL O 2 L 20 X hui-
(Fig. 1 (B)).

8 B 5 H, B2 s Sh, WAETRCHE:
516x13x 8.5cm® o G H 1 o T 0 fafs A i 32
Thi-,
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FFASEGIE T 234547 £, Edmondson D4y
FolHEzizhic,

i, BAMIAEEIC X B o-Fetoprotein 27
Xhich, BEETHok.

ik, BEI—FHRE LicH, 1S RE
L L THARE Lot

B AEE: @ o-Fetoprotein 3 Biffiflifiik Tk
[efk T B 27z H, Radioimmunoassay ¥ T 320
mpg/mll|_F O & ot FABR:, %Au-=
rLF, BLUY PBe-kv/ 25+=vicLdF
Y vF s T AT, HE2E O KEBGHLE FAEF~O
BSe-k v/ A F 4 = VOEFHRD bh, il
O Db

12H28H, &5 RELELIET.

EibaiE, AIEIIFHE CEEE L bhEE
DFFRIER b 7B bhiel, LS L OFHE
BIIHERR S highole.

<EMI> ROEO, 45F, &

ﬁﬁﬁ Wik EERR, BRI HE, 505

Bir>Tkie. W, RE, FEIEOE
ﬁ!'ﬁ 4 Wfahhdns 5 FFER % faflishic. 41k
SERIMIEET R &S 6.92/d, AG 1.1, 7-
Globulin 19.0%, Kunkel 5.3u, GOT 35u, GPT
20u, FAHY 7 4 A7 » & —+ 9.8 K-Au, FH
BE 4 LEEFTHEATH oL, Au fiiE
LU ik BBk TB S P (4500f) 8% ThH
Jo. BAu-zmmAf FRXBF> vs s 5 sl A3
LfkDIBEERE L, PSe-k L J A F 4= VIIH
e, AEOIHEELE IEFEEECHERL, D)
LHIEE NI, (Fig. 2.(A)(B))

o-Fetoprotein {3 Hi #fi 4 i 5 T 162u, Radio-
immuoassay % T19,000mug/ml &G4 7R Lic.

BilgofkR, FIECRG URREEE L2
W&, HFEEZEORT R <, EIEGBRiTsTE
iz, #E#EPTR 1L Edmondson @ 43¥E I T &
oo ik, ML X %5 a-Fetoprotein
1% e b L, Radioimmunoassay 3 Tl 11mug/
ml } 7z b BYGERLL 7o A%, LI DBET a-
FetoproteinDfEITHiIE L, 4 H AEOH> v+ 7

HAEFRERESME H334% W6 5

7 AT, JFFAIEADIEB I fibhTwa,

<FEFIT> ROMO, 41, 6.

LART & D LEHE A4 h2 b, TE3E % IRA
L, KB LTwic. BFA47TES AEM D, £FW
g i, 8 AtHX hEEOBEERE, O
EE TS T D, YBEREB L.

IiE L S gy, ®ER 8.2g/dl, A/G
1.1, 7v-Globulin 21.7%, CCLF (—) , Kun.
kel 10.5u, GOT 73u, GPT 20u, LDH 650u, 7
WH YT p ATy £—+20.6 K-Au, Au Hi[F

(-+) , a-Fetoprotein Hiffijifiiis (+) & 7co
i=.

IFBIIRB AT C FFEBE D B IESS & W X h,
A-2 oA FR L ™Se-t 1/ A FF =T X
BiFAF ¢ = vrhgalnihic

EEMTEEC 12iEF—FH L PAu-o v { VIT
LBy v 75 A0/, "Se-w V4 F
F=vHERDAERIEH, FOEROBEIIAE
~OEF L VAL, () LHEShA. BRlEd
OFER, IFfifaE s ZEsh, FFAZERN,
HIEMEmMH A S ht.

BEIBEIGERT 2 4, 228%, 2%EE
rﬂi;ﬁi%@ L, FEREGG R CAIE~ ORI
AEh, PUEF © FEBIIRFEAZ L SRT W5

(Fig. 3.(A)Y(B)).

<FEMIV> KOEO, 4F, &.

IBFN474E 7 AR & b 38°CRi O F58h & AR
PEY, AR% ZFB L. HELEEHIEM O &
R, BEH LM S AIRBIRE ST T,
ks, b UBEESEg . 9 A28
A, fli«OWRECRR, FEE LB S4B~
&R L.

ABERg, Bimopr B4E<, AIfBki22,000 & 14
mMLUT Wwie, AEEEMmETR 3, BEE 7.1
g/, A/G 0.9, 7-Globulin 10.4%, CCLF
(=), 7AhV 74 A7 5 &—+16.6K-Au, GOT
4u, GPT 11u, LDH 435u, =2 VA5 w —L 121
mg/dl, HEEIER3, B S P (454H#) 10.0%, Au
YREyE (=), HEHlilEek T a-Fetoprotein (X
BT H ot
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¥Av-a v FREBIFY v+ 754k, FRX
AL, HIEEBAH I REEEEHE DR
bbb, ®Se-t L/ 2 FA = VO D IALITER
Tie <, (&) EHEShiz (Fig. 4. (A) (B)).

IFBh IR 2> DTS 2 Bk, BANEMT O 1T
Shi.

IFFRIECHINR O g h Rtk f7EL,
JEA~DREAEAEL , T ORI T EEEE S
FAE~RE Lo Lgkiah, AR
Teh

<EHMV> =020, 63F, L.

104ERT X D, 4EIT 2 ~ 3B DT, FLKH:
O ERL D Y, R BB, Th
b OFERAHE L Ghsote.

WBFI474E 2 Ag)A) & 0. DEEE <, RIER
DA HIMD, fifEo BRI CARE Lic.

EEFH MR, ®ES 7.58/M, AG
1.4, v-Globubin 18.3%, CCL F (=), Kunkel

3.1u, GOT 30u, GPT 24u, LDH 1.070u, 7. %
V73 A7 52—+ 6.8 K-Au, zvase-—1L
248mg/dl, FEIEH S L h a-Fetoprotein |3
fihsak (=), Radioimmunoassay ¥ 2 mug/ml
S iroje.

WAu-2 r A FIZXL B FFAF+ =201, M
o B IFAEZEC T T KiEgE 2L, REf~o0
Be-t L/ A FF = v DR DIALIE BD bR

(=) &HE & hic (Fig. 5.(A)(B)). [Ehess
THMERE  SEbR . BIEfC X b, P
WAL LIcEREDOFRRDOIER L, £ 0 Ll L
FHIETH O IHEHA O MAFIERE A HER S h, IF
FEAEGIpR N A AT X hote.

IV. £ =
"8e-tz L 7 A FF = X, 19614F Blau BHIC X
D, 73 FBEREFINLCEEEE Y vy A
E#EL L5 LEashTls, 40, KEEo
R FH IR RS & UCERC v b
a\»L-C l{\;‘)mmzms).

X, AT, BSe- v/ & FF = AR IRRIE
%, B, EHEY voEST bR DIAERD &
[ 5?&%7526&9 fj 19)8)24)15-)121', ﬁ}‘, 1) , EEE ) et

531—(53)

[EDFFNC, PSe-v v/ £ F4 = vOEELEYE
BRL T 5,

PRIz D BT I 81T 5 PSe-tz v ) 2 F 5 =
VO ISHIE, 2~ 3 OHEREIhT5 DD
DI 19TAUEEHE LY ek LV ) A FF = VT
HUT B G R Ee SR O IFHIRREEN Fik
LTk, HERSh, FliECARBRTVS
20

&[a], PSe-4z L/ 2 F A = OB~
MofEy, #Hirk, RBEOFHEBSE L,
(=) 6 (#) £, SERCHB LN, B
laac FFREZE OGP HEERTH L, o
DT E L vid Lo,

L2 U, FFfRass ofE G126 rh 116, FFmiZs
ORMCLARE <, ) Flax () &, FEHE
DI E FEED, HBIE, Fhbl i ™Se-
LU/ AFA = VERIRVAALTE D, {LolFIEL
RO, BSe-tl /2 F 74 = vOERE (),
Ficlk (=) LT 5 E, WHHMIREDAZD
EERBELI.

[RFVEF MR ™Se-te v 2 25k = v 45
BT 2BFRrTch by, Cavalier HIZEES
B AT XA L L, Eddleston & 1% EkEEHY
i, FEfifEsRy, EREMRE BelLTsy, *
DERFED DT\ B Tedic £HT5 & T
/5 ?)9)_

b5, McFazdean & i3 [l (7] C {5 s
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