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Fovssrs7q—id, 1953 & Stirret 5"t & 0
|Es N TLR, BEHEERAS & ORBoES
BV, SETREREFEBcBT 3EERS RS
EREFED—DLELTEILNATVE. dhEHE
sl DRSS, Bec S BRI b2 R
Mo, BERL B LA FRITHVWEST L
Mo, W—FyRBICBELTVWAIETHSE. LML,
o SBYRERICL BN F—- s 3LTLOR
BREHTRC, FLBEEOEBORHENDRAD
ko, BREFESCE Y 2@BNRBEROBLHE
BFEBRELTHEEZ T ELVE O BEN I
hTElk.
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Be-wlL/trA=VviFEBYYF I35 7 4
-, 19T0 ERHE SN L BRI TV ¥4 75 7 4 —
ORI 4 4 — VEBHESERWTHE 2L, 36K
1963 £E Abelev Yt k- THRRENfca-7 = + 7
o7 ¢, 10654 Gold Y0 FR L - ERREMERRE
», 19T EBLUT 19 ELABcBVTERE 1,
5944b) Ty BTN F VICHIEATREE T
n, hhIHESRED ST L ERERENO AN
Wihih BERREL o CE L. 21, BEERED
BicELTL, Fovvso57 4« —ORBNFRE
LTDay -7 =705 v BREEREOMNEER
ENso-X7.,78hCELTY,

—%, BEHEREEGF V5757 4 — & 133K
(¥ELCLT, 1990 ERLVFRBEOZHICHV S
hTanrd, BES VL 25— VRRPESEEEESR
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B LEBROEL Bk, £ OBRKRNERE
BRBIRAEHCABENEILE-TWVS.

PERESRES L CBEERE R, EEBHZN
He L CTHERNERES—RBIEDSATVEI LR
HETH 20, ERKEFRES L URTHRERO
A1 57, [REEFERI B 3 2EREZRER D
HMMERFORERBH TV, SEOHRD
Bz, RBEFEELNRE L, SEREFRERM
DA SFREFRESS L CBERRENO. BE
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scuBohihBErb s, REEFRACBY 2
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I. BESEBE

REMEFRERIC B 2 REFREEOEBER L T
RLES, —RcBREREORBEBENE LFE
ks, RRYEEEEN O MR EFET 2 EHBNE
LieRBlsh 3. [BEEREOREIKE, Rlao A ¥
("Tc ~aof FP'BAu-ao4 )KL BFvY
7057 —DHETS N5, RESEFEORELE
BEliam —7=b7aF4v3924L7 T vt
<. EBEFBEORMZ BN LBBRAEIRS v
AL T BEABHFRE LTSRS, B
M, FRI7Y¥4257 44—, ®Se - &
LI AFA=VvITEBY v 5557 4-D4 2= V8
BENE BN, ar -7 =705 v (LT AFP &
B%). BEREHE (LIFCEA L) 59444/ 7
sk s bEBENLENBHETH 5.

Comparative Study of Nuclear Medicine and Ultrasound in Focal Hepatic Diseases.
Tamio Aburano, Department of Nuclear Medicine (Director: Prof. K. Hisada), School

of Medicine, Kanazawa University.
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®1

Nuclear Medicine Examination in
Focal Hepatic Diseases

1. detection
liver scintigraphy
radioimmunoassay
alpha-fetoprotein (AFP)
carcinoembryonic antigen (CEA)
2. characterization
radioisotope angiography
5Se-selenomethionine scintigraphy
radioimmunoassay
alpha-fetoprotein (AFP)
carcinoembryonic antigen (CEA)

EREFREORKZANL LT, FyvF 7357
4WKAFP S U467 704 2BALAED R
3.320 41 (MM 4TE1 A~WBII524E12 A), Fov
F7374—RCEA3 Y446/ 7 9w 2MEITL
72 D3 1965 6 (WBFIS0FE 4 A~MAS2E12A) T
B54, SE, FiF, Sk, EEE, £Bs oMo
BEERAFRIC Lo BELIM L s i BEREFE 89
. MEBERS 3 B, ERESHENTRE 133 /), By v oclE
3. FFIMERE L 1, ATEEN 6 0, FFEEZS (A 08 2 41,
FFIMAE | Bl ooFt 238 MlASd%&E L. mm s 238612
PcdfFy 7057 4 —BLUAFPS> Yt 4 4/
7y BHETERTOVEY, CEA5 U444/ 7T
w4 X 2B8FFI192H, FRI7TV 5435 7 4 —
RIBH, "Se-wL/xFt=vvEsrs T,

@Ol BicfTabhl: (AROFEMEEE2 DL
=),

Fevsrs74-1, ®Te-394 F 2~ 4mGi
(REFM 47T & 11 BLIBTI"®Au- 20 4 F 100uCi) %
EHLUMIE, vvFL—vavztedr—gti
PYFUV-vavAaASERV, V- F v IFEIEE,
HRIESS & CRESTERN S0 £ 9 B LIET TGS
BLUGHEROS) BB LA, L SERIELT
A EEIL 7.

FRI7YF4 257 4~id, ®TcOs — & 12 (%"
Te-7073 10~ 15mCi ik, v vFL—va
»AAZERG, 10 BUEL D 5 R (—582 5
F) SoEfis 4 — 0% 500k clREL .

Se -kl /AFA=VvFEB 5557 4 -
. %Se ~w L/ A F 4= 150uCi Bk 30 LI
i, YYFl—vavAFEyrF—FhidvrFr—yv
aVAASERVWTEEBL:.

AFPBLUCEA 3 V44 L/ 7ot 4id, WTEH
S+ P EHL, S4MBEHOSnl2EHL
T, AFP 3 ”Hifkek, CEA 34 ¥ KA o F i1 TH
EL

HRITY*¥47574—, "Se-%L/ A5 4=
vIFEB Yy F 57—k, 2FIRI o4 K
YFTI7 4 - THIBBRUA BT
L.AFP, CEA3 24446/ 7w« DI, RI
aud FFYYF 7T 7 4 — TR - 7.

# 2. Number of Nuclear Medicine Examination
in Focal Hepatic Diseases
RI colloid liver scan +

. | 75Se-seleno-

AFP CEA | Rl-angio methionine
hepatoma 89 59 60 52
cholangioma 3 3 2 0

metastatic

canlcer 133 120 43 30
malignant .
lymphoma 3 3 3 8
hemangioma 1 0 1 0
cyst 6 4 6 4
cirrhosis 2 2 2 2
hematoma 1 1 1 0
total 238 192 118 91
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1. BEREE
WAS2EIALBEMRERACEL S THRE
TR EFMo B8 T 160 flic, BEFHERELETL
o, SERRE L0, FEREEE 23 5. gk
LA, KT H. KRS 1 Ao 62 FlofRE
WIFEE (B3 CHROBEMET L) &, B
ERESEEL, Fyv s 77 o LIFRBRBERED
BENBEDN, Z0ROBERC L FREEERED
BENSBEs N 2HOHT46ITH 5.
HHLABEREER) = 7 NE FEEVKE
T, 2.4MHz, EERK 14K, a<HW070v-5 7/
b, %3108 85mm x & 160mm T, #WhNBEs 4
AMATEEREELEML, & 5 HAYREER
FERBEBDEF 74— nREAVTVWS. EEHE
i, EMTEHS MBS Y RfT L.
BERREELLT462FIc, Rlaa s FIFy Y F
757 ¢ =, BEHFRERTIE £ @ETERR
EHSNTVS.

& g

. KEERE

1. [RREFRROBRE
RE%FEEORHEOBHTRI oo FH Y ¥ F
757 ¢ —HBITE N, & s REETFERBO
2> AFP, i YT D 725 ® CEA 5 v 4 1
LT vk, Fovsss 7 -0k
LTfftebhi.
Fovsrs7 -7, BBRORBGBEELLE
L% FAEBERZEUT SOL S )Bik & HIEL 2
—%, “Hikkic Lk sMh AFP o EX&EEA R
0ng/ Ml T TH B0, BEREFEFMOBNELT
i3, 200ng/ nlbl EAFEREFEO EEBEE T 5 A
HoOBEN LAWK $hy v K4 o Frkick 3MIH
CEA o EHEMEM I 2.5 ng/ nlL T TH 508, #FRE
Babks - EITEO TN AT S 3 5ng/ nl*PL)
tx, EBUHTRBROEESEE LCIREL .

% 3. Number of Ultrasonography in
Focal Hepatic Diseases

hepatoma 23 cases
metastatic cancer 31
cyst 7
abscess 1

total 62 cases

1) vy #& AFP it & 3 REEFRBORH

RACRBETEY lic>&E Fovssrso -
LA AFP I X DB L A BERERLI.

FFyv #2356 lFRSOL oREAMTEERETS - 1o
D 8IFIFTT RO 8T % TH - DIkl . 200ng/
nlllED AFPEA2ZEL A0 T0HD 9% TH -7
—H. HyvyFsr5ak, 896t 1260 13 % THRX
SOL DRHARAET S » 75, 5 12 filch 8B
#5200ng/ nlLL LD AFP 4R L, 4RO RHEMEFE
89 Bk 85 D 96 %45, BF v v #2457 4 — & AFP
OWFHFELEWTFAh—FOFRRIC & D RUARET S
-7z,

 hAROKRKD, EESWNL S h B KEFE
#0970 fich 26 B (RMEAT% I A, BaRMEFRI A, E
BRI S 4 51, FEZE 16 ) T 200ng/ nlPl b
D AFP{EARL:. L LIh s, hh 53R HFE
B0 AFP L8 & FERUFERO AFP ERE O
RO TREMICBAL il AFP 2 @8iic@ o E LA
ET AL, MERTRETEERNICRELL 155 (R
AT 2E 3 B, A3 Bl EBRURHERTR 2 4.
FFEEZE T H1D2HI TR I AFP 0 THRAERLO
XL, RERANICER DR LAISE L < RREERTHE 5 Fil4&
Bl (B v 75 o LKL SOL 2B 15k - 1261)
T, BRI AFP omERLA (K1), B,
Fovsss s LEBLSOL 2@ » ¢, »oll

AFP B BEDIBE, B5H AFP 2R ERREE
FFh, —tk E B4R RS IR B o T HEMELS
BLWERI LS.

2) [Fv v +& CEA Ic & 2EEBEFEORK

% 5 RN 115 7 (KIBHNE% 32 4], BB
Frécis 60 B, BEEITIRT 8 41, A& R RFExE 15 #)
Lo & fFv v F 5 74— &M CEA iz & b#gE
LEERERL.

Fovs 56 b FRSOL oRENERETH - 12
O ISHIFBIFDT%TE > Dkt L, Sng/
LD CEAEZEL-OR RHIOTI%TH 1

% 4. Correlation between AFP and Liver Scan
in 89 Patients with Hepatoma

AFP
=200ng/ml|{<200ng/ ml total
Scan  + 62 15 T7(87%)
defect - 8 4 12(13%)
total 70(79%)| 19(21%)| 89
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—K. Frvsrsa 1156034 M0 30 % THA
SOL OBHMARARETS » 7208, hh 3 34 Flch 21 #
B5ng/mpltd CEAEXEL, SEIO&EBEITE
15 A 102 MDY %15, Hovssr57-&
CEAOWEE A BWEFnb—FHORRIc & D MHE
HETH-1.

% A EIORFED, H BB 214 Hid 35
MThng/ nlPl LOCEAERE L. L LIEHS,
> % RFEERE R HE: 35 filch IFER R R & o fidh 7 v
BYT7+R7 r I —EHEOEREELLZOR S HID
4% ThH-tcoicwl, s34 ESOLEE
molid CEA SEOFRE 21 FlTiE, 1780 81 %
THEAFREE M rrhr) 74227 » ¥ — ¥l
OFRMEFELE (FR6). UE . Fyvsrsat
SOL tkh - MMtk CEA X EE0BE, FEEERD
FEific ik, FEAFRLMOPTLAN 7227 75—
CHELROFEY, EARHRLEEAS.

2. EREFESOENLE

1DHRI7YFX7557 4—

£TCIBRBEMHESR I8Hc->=, FRI7 ¥ ¥4
757 4 —2EBLLERERLEL. Rlao g FF
YV F TS5 AFOREBRIC—HLT, ABRL RIER
2 -84 % hypervascular, RIEBESNB D 5 ©

AFP
(ng/m1)
10,000

1,000

200

100

20 7

15 W IEE % not hypervascular E¥ELE. (K2«
¥nPe ~aoo4 FiFvrF s 5 4 EBBHRIBEE
L.HFRI7v*¥4 2757 —icCHEBRE RI &R (7
%) %3, hypervascular tumor & 2ZM¥& Wiz B
HUEFEA £ RT.)

hypervascular TR 2L D id. FEFREMETFE 60
Pk 45 B D 75 % . B HEATE 43 B 9 B D 21 %,
FOEE | s & CIFELRESE L Flh 1HATS -
7. B not hypervascular Fr R, #=FHERTES 43
Blth 34 1D 79 9% . RFMEITRE 60 Fich 15 F D 25 %,
By ol Bl FFERG A, FFOE L FlB & O
BEGEE AT I AITED >, FFRI 7 v &2
7574+ —&, MRCECES (RRENE, FOE
s L OEBEFEO—E) & MEcZ LVES (&
BUITE, By voo8E, [FER, FOE) & o0E5
CEERR B,

2)5Se —twL/ AF A=V HES YV F IS5 7 4~

EEREFESRI flico&, ®Se -+ L / A
FA=VIFEB Y v 7057 4+ - 2ERBLEREE
Lz, Rl amq FFv v 54 LoRiEaHK,
"Se-t L/ A FA =y DEREBRDLBEE, BEL
HIELA. (R3 ¥ Tec-auq FiFv v F 45 4
L. RIBEZEL P Se -kl /274 =vOERLR

0 1 2 3

5 6 7 8 (months after)

®1 Evaluation of AFP by Repeated Study ( O--0O hepatoma, ®—e diffuse hepatic disease)
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Correlation between CEA and Liver Scan

in 115 Patients with Liver Metastases from
Digestive Tract Cancer

281

% 6. Evaluation of Liver Metastases by
Hepatomegaly and/or Alkaline Phosphatase
in Patients with CEA Level of over 5ng/ml

— and without Liver Scan Defect
CEA
>5ng/ml | <5ng/ml total liver metéstases
+ (21 cases) | — (35 cases)
Scan 61 20 81(70%) hepat/omegaly ¢ )
_ and/or
defect 2 13 34(30%) increased alkaline 9 3
phosphatase
total 82(71%) 33(29%) | 115
total 17(81%) 5(14%)
% 7. Radioisotope Angiography in 118 Patients with Focal Hepatic Diseases

hypervascular not hypervascular total
hepatoma 45(75%) 15(25%) 60
cholangioma 0 2 2
metastatic cancer 9(21%) 34(79%) 43
malignant lymphoma 0 3 3
hemangioma 1 0 1
cyst 0 6 6
cirrhosis 1 1 2
hematoma 0 1 1

% 8. "Se-selenomethionine Tumor Scintigraphy
in 91 Patients with Focal Hepatic Diseases

75Se-selenomethionine
+ - total
hepatoma 33(64%) 19(36%) 52
metastatic cancer 3 27 30
malignant 1 2 3
lymphoma
cyst 0 4 4
cirrhosis 1 1 2

bl RRETRAERT.)

Se —w L/ A Fx=vOBHERI, FREFE
52 Bith 34 Fl D 64 9 . ERFEHEITHE 27 b 3 4 (B8,
B2, KigH L/ 4 POFEBE 1A, BiEY v
BE3 ik 1 4, ITEEBIEE 2 Fld 1 flcBv s,
Pb&p, ®Se-kl/ 2542y v Forist

BHEFREEL KBS, RRMEFEO wiEs By T
EWERXB,

3)AFPBLUCEA S Y446/ T outka,
FREYE FFER 8 192 B (JRFEHERTEE 59 5, MRADER 341,
R MR 120 4, Biky »oolE 3 6, FFBREL4AH, IF
BEREE2H, FMELIHA)c>%, MPAFP & &
CEABICTHML R ER 4 L L7 g
T3 120 #ich 73 B @ 61 % % Sng/ nl Ll E o CEA
&, 200ng/ miBATF O AFP A E LA 0kL ., FR
{FFRE T 12 59 itk 48 B 81 %4538 4z Sng/ ml BLF
@ CEA {E# > 200ng/ mlPl ED AFP %2201 2. &
7z, bng/ ml Ll £ @ CEA 4> 200ng/ ml Ll + @
AFPEAZEL DR I4FTH 24, 55 11 Hlo 79
% REBRUETE (BROFER T4, IBERR0FE
BB, BRE., KBEOFEBSR 1H) Thh, By
Bl ERMITRE TS - 12,

—#ic, AFP S, CECAEBTRERUEITE
»i, CEA BTk AFP ooy & TR T &
DHREENT WV E R B,
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3 ant

B2 M.K. (59y.0. female ) Hepatoma a)?™Tc-colloid scan b)®**™Tc-albumin RI
angiography ( 2 second interval)
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Cant

a llat

4) IBBMEFREEN St T 2IF Rl 7~ &
., %Se —&L/AFr=v, AFPBLUCEAD K

BRI EESEN2Hc s 3FRI 7y ¥4 05
Ja—, "Se-klL/AFAr=VvIFEB L F 3
74—, AFPBLUCEAS YA AL/ Tvtq D
R, FRI7v&4, ™Se -kl / AF 4=
v, AFP o BIBH B REMITE I 3t + 5 281
BEMH, CEA 0BHRRBREBERF B cdd 22
W RIE DB Z LB L e t, E 9k

. post

B3 S.0.(73y.0. male ) Hepatoma a)
9mTe-colloid scan b)7sSe-selenomethionine
tumor scan

5 METEO sensitivity (true positive) # k¢
specificity (true negative) 2R L, XM ETL
-1

HFEMAFRETIE, AFPIFRI 7 v ¥4, "%Se — ¢
L/ AF4=v®3 b5, sensitivity, specificity 3k
AFP BELBIFEHERERLL. FRIT ¥ i
sensitivity =, ®Se - € L / A F + = v ik
specificity IcBiL LB BIFHEREBBS niz. L
L, Sk, BT specificity 45 90 % %88
ABb0MIE, ZREDRESBIEFRREE L
e T, 90 % %#82Z 3 specificity BE S 1z,
SlE, ZHRELEREL < RBETE 2 EH <), 37
Bo 71 % (sensitivity) T < & & ZRELBYER
BA,RL. DS specificity 1290 % (35/39) T
Hoto.

IR TE, 120 At 83 Mo 69 % % bng/ ml
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P Eoid CEA %R0, = DIBA® specificity &
90 % & . CEA o BHR RIM BTSN 2 B8
HREEORVEREB Ak,

5) 79— F+— M & AR EREHDN

2. DD~ koBonkERE b & CBRRGFE
BENEN T 7o —F o — 2 ERL, 88
(FRFELENFRE 50 B, SideFrms 20 i, Bitky v o8
3HI. IFEEA A, HEZAEE2H) 2%, 7o
—Fr— PR CTEBIHBL - ERER 5 RL
oo 2.1) ~4) kbBoshmd, FRI7v s
. PSe—wL ) AFF=y, AFP OB B & E5
HIFE %, CEA oBHAT R 3BT S o otk %
ARLTWB. LhL, 2 3REEAVT I &EED
B&E. REEFEROHRFEEI Rae =25,

II. BERRE

. HEHFERORH

FFAREHERZ (SOL) o E LR s hic 62 fl%
SR, SOL oRMIcB 1 2 BEEREEO S B i
CBL, ®"Tc—ao4 FFFv Y357 4 — & Tt
Lsh o L ERE4E 10 RLE.

52

BERKRSE E SOL RIS h i 0t 62 Filh 52 5
DB4%THD, ¥ Te—ao4 KFv Y 5062 fldh
S55BID 89 ikl ., RREVWERMELAS. Lh
L.Fy v 7 EBHBGREBEEREONLD - 1 5 B(R
S, BSRFESS | PloFFSRE 24, 85,
RBBFEBE 1 ol ERIEERE 2 5. Fam
TREOER 2em OREREEFE 16D ©&, BEK L
BAltIc SOL DEELIEHT 2 N TETH » 12 . —
¥ . /N& 72 SOL msfF24kic involvement L - 8ciiE
FF#E A ) (B, MEFEEE 16, ABENER?
). FELHOKBRITER | §l, LES~0 SEF
BW 1B X UREE L6 L 1 FREFE 2 floH
8HITIH .y v+ o5 4 LEABIC SOL O BEE*ieks
TBTEWARETSH - 7288, BHF E SOL O EER
BT LRRETH -1,

T, MEBCHEEESEEL, ¥ Tc-20 4 §
e vs B FFASOL »EEAERL VO LIFART
& B EEEEL OHESEETS - 1 12 FILATIH,
HERLSOLOBEALAD T, T0ROBRETE
SOL 0FERBEI NS, (Mh 3501 BB 4 4,

B
40 A
% |
o
CEA o0 : ° @ hepatoma
(ng/m1) ° : 4 cholangioma
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B4 Evaluation of Focal Hepatic Disease by Both AFP and CEA
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# 9. Evaluation of Rl-angiography,"®Se-selenomethionine, AFP and CEA
in the Characterization of Focal Hepatic Diseases

1. hepatoma by Rl-angio, "®Se-selenomethionine and AFP

sensitivity
(true positive)

specificity
(true negative)

Rl-angio: hypervascular

45/60 (75%)

47/68 (81%)

AFP=200ng/ml + Rl-angio: hypervascular
+"5Se-selenomethionine (+)

AFP=200ng/ml +"5Se-selenomethionine (+)

Rl-angio: hypervascular+7556-se1enomethionine (+)

24/52 (46%)
28/52 (54%)
22/52 (42%)

5Se-selenomethionine (+) 33/52 (64%) 34/39 (87%)
AFP=200ng/ml 70/89 (79%) 117/133(88%)
AFP=200ng/ml + Rl-angio: hypervascular 37/60 (62%) 54/56 (96%)

38/39 (97%)
35/39 (90%)
38/39 (97%)

Rlangio, "SSe-seleno, AFP two studies (+)

37/52 (71%)

35/39% (90%)

2. metastatic cancer by CEA

sensiti vity

specificity

(true positive) (true negative)

CEA=5ng/ml

83/120(69%) 65/72 (90%)

#10. Correlation between %°™Tc-colloid
Scan and Ultrasound in 62 Patients with

#%11. Ultrasonic Findings in 52 Patients
with Focal Hepatic Diseases

Focal Hepatic Diseases solid | mixed | cystic | total
99m . 1

Te-colloid Scan hepatoma 18 9 0 20

+ - total metastatic
cancer Lz 1 1 2%
Ultrasound + 47 5 152(84%) cyst 0 0 7 7
- 8 2 |10(16% abscess 0 0 1 1
total 55(89%)) 7(11%)|62 total 40 3 9 52

FHEEILEC & 2 FPIRRIEB4F, FEMIGER
261, MBER LA, REMREIC & 3 FEDRER |
Bloi 128iTH5.)

LlE, (RRMEFEREORE ML, BEERELX
E¥REL 2L 184, false negative rate %
BEVKEEREICH L, false positive rate 2H{E WV
OB BERREOHEYME TR S.

2. REBEFEROBEZN

EE Lo SOL ot A % solid, cystic 8 & T
mixed (solid & cystic O AR I HFEL 12FE D,
RREFRER AT EERER 11 IcRL

7. cysticBREEL /0, IFTEIETH, PR 1
F, BEMRETEE 150 9fTH 308, iFEla
TRENBUFRRELRLZOHL, TR, B8
HEFEBTEES RBLRRER L. (K62
cystic FRR % 2 L - [F&Iaf £ Rd . ) —7 RN
1 20 Blef, SR ITE 24 fich 23 BT, solid &
fzii mixed RRAZEL .

solid £/ ld mixed FFRAEL L EREFES £
U ER oo getkic w U, ERIFARE s
REBO z 3 —-FREOA/N B L more echogenic
& less echogenic K AL TR L R E XK 12
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RL A, AERBRCHEs M s~ v FoER
AEshtudh -7, (B7, K 8 i more echogenic,
less echogenic FRE 2L - solid BERERT.)
HEEFE RO ENZ2I B L T, HERO K
% cystic » solid M ic BB HIBIL 5> 2 BERR &
i, FERoZHEBDTELTVWEERZE. Ly
LM 5, solid TRERTREMOERT—H 0 R
AREL =R 3.

z

I REEFRZE0oRE
Rlogod riFv v 057 4 — i3, BRE~DIER
BiEd L URBEBGROBEROHIC, REMFESRC

%

g

BUHBRIY~=v rBREBALLTHTShTEL. L
L. Rlaot vFovrssr57 -1t & AR
B EE (SOL) Mt mifiiz, 65~ 85 % o % &
BN MES ATV S AE O EEEITE 8 % . i
BUHIFET %3, a3 ko@HsSc—KTs60LE
bhd. hbh RHEER, BE0ET I VS5
74— EBOBRLIVEFTZDEELLNTVE,
B, Hilo e rvsaAsolRicky, "EItky
NE 72 SOL DRI AREE 20 D20 b B85, —fkic it
SRS EETHER 1.5~ 2em, EWEED &
BTRER em pBHECRR YL shT 3,

FEREFBEORHZENE LT, Rlao 4 FFy
VFETIT4—KAFP S VA48T w4 2 BEE

yes

::§>7SSe—

selenomethionine(+)

RI-angio:
hypervascular

yes
AFP >

yes
2 > 22/23 hepatoma
200 ng/ml (1

: metastatic cancer)

no no

no

8/10 hepatoma

AV

CEA 2 5 ng/ml |-Y&S

no

CEA > - YES 5 2/2 metastatic cancer
5 ng/ml

no

6/7 hepatoma
(1: cirrhosis)

2/3 metastatic cancer
(1: hepatoma

(2: metastatic cancer)

Tosa yes

selenomethionine(+)

AFP >
200 ng/ml

e

yes
t———> 2/2 hepatoma

no 11/2 metastatic cancer

CEA 2 5 ng/ml Yes
no

AFP > 200 ng/m1 |-Y€5
no

/N
3/N
2/M
4/
/1

1/2 malignant lymphoma

16/17 metastatic cancer
(1: hepatoma

9/11 hepatoma
(1: metastatic cancer)

hepatoma
metastatic cancer
malignant 1ymphoma
cyst

cirrhosis

55 Evaluation of 88 patients with focal hepatic disease by flow chart method




FRIGHENT IR B B 17 BB B & Ol 287

®6 H.S.(72y.o. female) Liver Cyst
(Cystic Lesion)

i

|

e e

8 T.K. (47y.0. female) Liver Metastases
from Pancreas Cancer ( Multiple Less
Echogenic Solid Lesions)

T HER, ABES%NC &£ 0 HEx hoAs, diffuse
infiltrating B 3 ~ dem LUF @ 75 45 b5 8 H A B8
THBECEEEHLTYA. S0, FEIEIETEE 89 fih
2BIHEFY v FICTRIERETH - 7288, 5B 8HIT

G

7 K.M.(64y. o. female) Liver Metastases
from Gastric Cancer (Multiple More
Echogenic Solid Lesions)

it AFP his il % 2 L ERMIFRo BEs bl . &
Bo'g, [Fyvsrs s ERBRIETSH D, AFP S
BEERLLEM. BB CIAREERRLE
RIS A HITL , B 2 ~ dom O BUNTFREAR
HMLTO3, &2 BES N, BN & 2RI

SEASEL. 25 2B M AFP EQHBICLD .
BT O BRI & ARNTIRG TS ~ 2 &
BATOWE, BT ELD, EREFROKREEE
Bl v=—FviclFrvFsr374+—1CAFP 3 Y
AA4L) Tyt BHATE2HER, KBRS <HD
EEb0DERALD.

AFP AR BB & 0 EREIFEOEE O & & % #F
it 2 BE, e iTE R c iR on s AFP L
ROk EET A L8NS 5. L L, sEBHENT
FEBEO AFP FRGBEE—BETH 200 L 2
mahTeh, B ERERTEREFEL . @
h AFP 4 BBt cHET 2 s k0 ERIETREE B
bh3. SEOERTH, EEECREL 2 20 FP.
—#o FREA2LE IS ALRImEETREBETS
O, I EBEE ERESL R S LG RRUEITET
Hot.

By F777— LT, WBoBib
1= CEA 594 L/ T vt £2i7%5 FEW,
McCartney &7 itk b ¥ T#HE & 1, Pompe
5 EEL N L D EROGREEER S 0 CEA
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3R EREE L S BITETEEE BTN
EhG, FEBofFhke L CiERT A LMERET
® 5. 5E, HSBFEHE 15 AR MATHF Y+
75 5L SOL WBRHREETS 5 odd, 55 2 HlT
ong/mlPl ko CEA 2R L FEBOBEESEDL N
fe. (B¥FA4 o FHETI, Sng/mlLl ko CEA 4%
N IRE RRER LML S BITEO AN E WY
fEfxhTn3 )
Hevsys5a b SOLEET, MHPCEABOSIZ
THOHFEBOEEZFMT 2184, 44K false
positive DEIENEL TL 5. 40, FEHRH: 214
Firh 35 AT b Sng/ mlLl ko CEA {4 RLE. L
LAss, FaBBEA TR, 215 17 6l ciFEX
FRREARMPTyH Y 7227 5 9 -¥EOLESE
BHLOENL, FiBEREATHrH 2FREED L
DROIFDHTEH -1, CEA BEHEDIEE, FFEXR
RELBTAMHV 7227 r - BEOREX2Ew
i, FEBOMEESEDPTEVEEL &5 .
REEFRERBCB I 2B SHRE L, £k B
E-FILLBAA-VTR, ¥ Tc-—ga4 ¢¥iFv v
FUTT4~KFEREBEHsNTELY, Ly
L. BESvA 25— VERPEREABEER L &K
WOFELVES I, BIENOR EMSTIREL 13
=T &/, Taylor 5 knif, ER Iem Bl F o
RETOHRHAHETH - éBEshTV 3, —fic
3. REUERETRER 2~ em, BAKFETRE
B lem ABRHORRTH 3 L e h T\ 320728
4, FFR SOL KHHEEIcBIL , *"Tc —a o« FIF Y
YFUI7 40— b, BEEEERE L HTFHERE

LEMELLES, BEEEEEED SOL Ry
849% &, ¥ Tc-ao 4 FIFy Y 7 ORIHERY % i
HLerEsBREBonk. EEAEEE (/1L
125 =-VERR) KL&bs42r-vEokhs
b, ®"Tc-gog FFv Y #5577 4—id, SOL&
Bl , SEI0ERERRE, false negative rate H3{E
W EHEERH s LT 3280,

HEEREFRESRECES 53, SOL #&
iz $ir 3 false positive rate vz iz
BUN R4 A — Uk, FPIERCIEER, HF AN R
LiZ L SOL 0 EELFMEE R M TH 5 2 & 13
LEDERTLEDONLDY, BEH LT BEEC
SOL 0BEEOHEB/AEKET 2 L afETH ~ 12,

SEOREFFER LY, BREFEEOR Y
i3, false negative rate WEBZFHRMEICL LKW RI
ga A FFY Y #7557 4—lckb, 22 —-=2vy
TEILENEMEEDLDNSE., 20K, AFP B LU
CEA fIE RHM/MNEERHE OBt IARARTH 5. %
o EEERER. RI v 5 ESOL o BEESEDL
BAEOHPFERLLTAEBEELA LS.

1. REMFEROZHZH

Rlaoa FiFv v 55 s LORBHRIBE L
LTRBREEEHRTHY, ForvFrs7 4B
TREEROHRERES T 3 & 3—BicHETSH
511)33)'

BSe ~wlLAFA=VHREREFBICERT S
&3, 1969 & Kaplan oMtk v W1d THE s h
tz. "Se —kV /A FA=VIE, b—F VICHE, BIE
RBD v vF 057 -0, By v, RE,

#12. Ultrasonic Findings in 43 Patients with Solid Focal Hepatic Diseases

SOL:
more echogenic less echogenic total
hepatoma 12 (60%> 8 20
metastatic cancer 16 (70%) 7 23
from gastric ca. 4 2 6
choledocal ca. 1 0 1
pancreas .ca. 0 2 2
colorectal ca. 7 1 8
lung ca. 2 0 2
uterus ca. 0 1 1
unknown 2 1 3
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HRRER, 1~ va2Y) /-, IWEEOFMEEL L
THWOh Y FESCEL T, EREFE T
AR RENSC, MIRERE, < 0EBHITE
TREERRERL ERETFELUA TR ERERE,
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ERTICTERVELIEHBI ATV 23 SEOEE
Th, RREMEIFRE 52 Bk 33 5] (64 %) THHERE
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WnTe w3 n OEHBIPREE v v h A 5 4 H
WEIFRI 7y &3 757 o — i3, FIESYE2BHEL
T EFN Lo, FEBRO K £ MK ELHE
(REEHEATE, FOERE, SRtFEo—K) &, M
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B7=NyvF 057 4~ bEE, MFEIKED M
HETH AN FRI 7y #4557 c—LREUOE
KRS AEIRET & 3 . 4[| [RFEAMENTRE 60 b 45
# (75%) T hypervascular (REA# 2L 1245, &
HITETS BHIT B (21%) THr»2FR*E
L.MSe-wL/25F=vyysdt LB,
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PUTHIERY (specificity) BEVOMREE TR &
D
[REEITEEE % AFP, CEAT#E I L » M7 3
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it AFP 58, CEA &, B HiTE ¢ ¥iic AFP (&
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BEHIDYL %THh, EBHATET AFP (£, CEA
SEERLEOII0FAR A0l BTH-1. &
51, AFP, CEA f£EEARL KB 14 filch 11 41
REBUITETH ., CEARIER AFPSE42 T &
BUHTFEOFM- b EHNTH A EMbhh 3.

Sl AFP,IFRI 7 v +4, ™Se - &L / 2 # %
= BRI, CEA 1385 ¥ IFE o 3 M
RENTSH 5 &HHEAL 72 [ERMITRE T, AFP,
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B, AFP %% sensitivity, specificity £ & BT 72 &
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sensitivity O 8T, "Se —~ ¢ L/ A F4= v RER
HERFR T 3 specificity 0 &ST, HicBIFRER
B/shi., LhL, »hsZRE K specificity #8

G0 %% B2 b0iRi  ZREDREMLICBHE
FRAEELIIBE, 9% T specificity 23 90 9 282
ZHEREMB SN SE, FEFEMEFE 52 flddru &
bIRESBUHRREELLOR, IFAOTI%BTH
Y o

FREHTRBENZE S L ToBEHRER, &
% solid F it cystic e FELS> 3 &b o FF
BRo2ZHeBBH» TEHEHR I &8 b H
BRI solid HEMDERIc - W T i, EHETRER
LREMO 0 - BEERRL 84, GBEFET
'z more echogenic %, HRE K IF B T 1 less
echogenic »EREOFRREERT T &MLV L IEHE
EnTVAYN Uk L, 46, MEEMCIEAL
Ny —v EOEESAD ST, o 2EAKERE
MR I L BN E L BEbh 3.
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HERS, UTomEERicELL.
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L false negative rate MHBHIBEWT &, BL U
SEgHBiEL ohatms, Rlaoq k (**"Tc -
aod KFyvF 57 4—ickdfTiesd. Rlao
4 EFvvF 50 L SOLOBEEBEDNLEES
i3, false positive rate BIEVEBTHEREEIR T
SOLEHEDHF®EEEAT S, &oic, Rlaof FIF
YV F T 74— K TRERTRL#EMNEE ORI %
EW&ELT, AFP, CEAS V4447 7otk BN —
¥ VICHETTT 5.

2. BEHFEEOEWBNIE, £TREDO®R
#8 cystic 4 solid HhOFEATHELHBERRE + 1
74 5. BEEL cystic L ¥ES N5, FEI
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SIHFFRI 7Y #4557 44—, ®Se~—wL/ % 57
=y Fs5537 4~, AFP,CEAS VA4 L/ T
v K THENZHEH LED 3. FRI 7 v ¥
4, Se -l /254 =v, AFPHERKFEZD
HARFRME <, CEA 3Bt BEomRFEMcE DL
BEETH B, BIFRI7v 4, ®Se -+ L/
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AR BRT <& BEE O OBELTED,
#ic b 5 —- OIHBBNEELUET S 5 computed
tomography OMRET & YRKBELBEbh 28, HE
¥, BEROEEBNBEEOLTL, B OBEE
EhTleicky, ERoBBNAZKEICESLLLH
LHOVEHAREL S 2L 05 0%, SEHOEEDOR
bFELED-FEHTH 5.
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BERscBagmmBELmisl, arEeBbo L
REMABESERCELL O BEEET LI, HBE. &
BIATFs L E LARgBEIE, SEMsmyr T 28%AE
iR BH O LET. £, AfR0BEENEEbY 2
LBEEREL L n e T 3REE | RMERE, SB%
BrialvsT 25EFLANERBLC S EEBEEA I
U T s BEHREEEZR R Ldr ol#tnz Ly

NE, AHFEO—Fig, E15E. F16EH, B 17 REHRK
EHLBENLURE N EEEBEREFLICTHELL.

Tiver scan "7 ves
defect [ hepatomegaly | YES , metastatic cancer
- CEA 2 5Sng/mi and/or AT-P+ | no
no v ——— advanced cancer
Y5, hepatoma
persistent fhepatoma
(£) ggtr?i§”"d AFP 2 200ng/mi AFP + 1N0__ diffuse hepatic
disease
yes
“) focal disease(-)
+ ultrasound . .
cystic cystic disease
yes
(solid)
no
RI-angio: yes blood pool yes )
hypervascular SOL > non-SOL > hemangioma
11 no
75 es [arp < | yes
Se- Y5 AFP 2
selenomethionine(+)} 200ng/m1 —> hepatoma
no no
(not no CEA 2 AN metastatic cancer
hypervascular) Sng/ml Thepatoma)
no

CEA z 5ng/ml
no

AFP z 200ng/ml

no

focal hepatic disease except cyst

hepatoma
carcinoid syndrome

malignant melanoma)

CEA > 5ng/ml yes metastatic cancer
(hepatoma)
no
hepatoma
\ (metastatic cancer)
75¢4. yes yes
selenomethionine(+) AFP z 200ng/mi hepatoma

no

hepatoma (malignant lymphoma metastatic cancer)
metastatic cancer

hepatoma (metastatic cancer)

9 Flow chart evaluation of focal hepatic disease by combined nuclear medicine

and ultrasound examinations
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Abstract

Nuclear medicine examinations (radiocolloid liver scan, AFP and CEA
radioimmunoassays, radioisotope angiography and ’® Se-selenomethionine scan) and
ultrasound examination were compared for characterization as well as detection of focal
hepatic lesions. The obtained results were as follows :

1. Detection of focal hepatic lesions :

a) Radiocolloid scan was slightly more sensitive than ultrasound, 89% versus 84%,
respectively. However, ultrasound could depict the existence of lesions which were
suspicious or equivocal on radiocolloid scan alone.

b) Both AFP (alpha-fetoprotein) and CEA (carcinoembryonic antigen)
radioimmunoassays were helpful as an adjunct to liver scan. In patients with a AFP
level of over 200ng/ml, the presence of hepatoma was suspected, although no focal
lesions were found on scan. In such hepatoma patients, a persistent AFP elevation was
found by repeated studies. In CEA study, a level of over 5ng/ml was fixed as being of
significance where the possibility of liver metastases existed. Even if no focal lesions
were found on scan, CEA level combined with simple hepatomegaly and/or abnormal
alkaline phosphatase level showed a high specificity to liver metastases.

2. Characterization of focal lesions:

a) Ultrasound was very decisive for the diagnosis of cyst, because the character-
ization of focal lesions as cystic or solid lesions was easily done.

b) Nuclear medicine examinations were useful for the characterization of solid
lesions. Radioisotope angiography, Se-selenomethionine and AFP studies were specific
to hepatoma, and the specificity to hepatoma exceeded 909% if two of these studies
showed positive results. In metastatic cancer, a CEA study was specific. From the
obtained results, a systematic combined diagnostic method of nuclear medicine and ultr-
asound was devised in the evaluation of focal hepatic diseases.




