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It is well-known that patients with chronic hepatitis and liver cirrhosis are frequently accompanied
by hepatocellular carcinoma (hepatoma). They are called high risk group for hepatoma. In order to detect
a small hepatoma, it is reasonable for us to perform screening examinations on these high risk group
patients. Optimal screening interval, however, has not been established.

In this report, a theoretical analysis was made to estimate optimal screening interval by imaging
procedure such as ultrasonography, x-ray computed tomography and scintigraphy.

By the analysis of eight cases, mean doubling time of hepatoma was estimated about four months (73-
143 days). If we want to detect a hepatoma not greater than 3.0cm in diameter, medical screening
procedure combining ultrasonography and scintigraphy should be performed once per about nine morniths.

I. # &

FriffasE (ITRE &3 13, FEEEs
R DfEBBREFICEmRCHREL TL 52 Lhia
BhTWBY L ULENTRE RS 4 in
<*, $€-Thigh risk group %ZEHHIz follow
up LG, fiVNFEY BRI KR T 5 2 L EE
PR L 75, LIRS & ST wioh, sEED
E{RLEEBOMESNT & b ie - T o OM/NFE
DLEIATERIC I - T & 72, 7223, high risk group
BA7 ) —=v 7 ThldoBagmisHEcBEL
TIXEER A T,

T I TIOMRTRBEERE, Fovr, B
XBCT R EDEBLWHEY AV CFEL R
CHERTERDOR27 ) —=v 7 BHIS Tk

~E,
II. EEESORHIER

—BIT, b ME CEEME) OFF, e
HHITHDZ LBMBRT VBT, Thbb, B
Eltic s 5 EHOEEE V,, BRIt (o7 L
te<t) KR DEFOGEEY V L7352,

V:V‘je@(t-—tﬂ) ..(1)
EROTZENTES, TR IIBERTH
5. EEOGEN 2 i 2R, EE A e
& (tumor doubling time) &\ vi>h T Tt

mzf@%b% H (D

Ve Vnel‘,‘r?_(t % IR

& fIE). p=3 I“'D#\—, B#Flaﬁ tui‘\:jt;”% gg@ﬁ%:& du,

E =%



HRANS84F 4 A25H

R t KR 2BHOERY d &35 @,

)=t )

In 2
Ind=1n dp+ -31:1—T~ (t-to):eeereenn (3)
Eieh,
T= (t-t0)°121 e e (4)
3 1n(d )

8B, LT\ On0ESICERIE S o
HM R R A LX) ThRMmas o &M
TE3,

WE, horEEORETADOFNL N floELR%
W LT, T OMEEE IR QY% BTG
W) X, BAEERESY S L35 L, BERAOE
[ 5 65 InB5 R T D I5% B HR E itk DRI
BT ENTES,

) KEARLE (Ex. N225)

K0S <T <Ri9-_S

— . =Th= WF sars .(5)
m)$¥$®&3(&qN<%)

T S

&’6f'ﬁﬁmmﬁ%ﬁE@MLif%ﬁT
5 COREE T, 15 &, THILEFEYE Th
ZHWT,

T =40y ¢y

EFEHED, TalooWTEHES 2 L

1, -Ti-2:In 2

31n(§j
ElB, chEXRGIETG)~MEALT T2

WTEET5 L, T, ,095%EHEK ML,
() KEEHRE &

(X- 2‘/—)1]—11'1( iy =y PP

S R 23y InCG) wovsvvsnns (D)
i) MEAD & &

R-t—R)— (I <T,.,

583-- (55)
dz) e (8)
Eitd,

ST, MEOHEEN yem Ll Ed it
TRRTEHEELHEBLD D LTS, FLT
Z OEE OB e SR RE R &R TR
ALk, BECEBH»HLIESBRHEY ¢ &
T5,

WE, BLBEFEEETRET S L2
NTCBREEE ZoBEBZHMEEREL T, b5
WM Z B W TRERIIZA 7 ) —= v 7 LT 5
BDZERELZLD,

ML, CZoOREFOFHBREFEHRLTIETDH
% ke T o0 JEHE R PR R 23 R B T B DABT i 3
RIstciciy, —kEha s oy Tk
BEESDIBLTOHEL R ENWS Z ETh S,

COMBIZR T A B, BEOBER dem, 2
EOBBHRILE y, REMBLROFERTESET
BB, FROTEEMEICOWTIRESEERNb S
DTIZZTH—EBRBL x5, TLT, EED
Effdem P dem i3 FCORE, T7bb
T HoEZR THEEZVELTW G
DELxd, BEOEEIESAEIIE, Ti
bbb y=d, THhEVEOBRETCRKRETE B 5,
y>dTHE2HERCIEHNEOBRENLE TH
5,

CEREMEEER VIELT, nEEOKED

RoBEOHEY dncm 255 &, “hixx(®3)
ZHWT,
In dy=In dy +aB2 t,_,=In d, +In(-32)
L Ug 1 3 T 1=-2 1 ‘dl

mm—mmrmé)

In d,=In d3 i-ln( dl

Ind,=In dy_; +1n (:Q’—)
1

BT
do=d, - ()

(=1, 2, 3, 4+
TH5,



584—(56)

Z LU TREIXRBEREEL T, nEEORED
LEIZBLDToOEENER IR T5 L,
EEHILEE v LBEOERE dn & DIk DR
BRARILT A Z Liin s,

ySda<r+ (G0
1

{51, d1<dg, dzéy (10)
Pz ofER < oo L ERRTH
5. FEHIE N BOEAT M MR X 1258% 0
XM TAZ Lo Tabhd, ¥
fo, ¥y BO dy/d R T H BB, i kiEKR
FNZdoin b T CEY R REY D TID B Z &2
HEETH A,

wic, DEoEHY S Ll T, FHEOCRMIE
BOfdD A2 ) —= v 7 kKieonwTERERC
L5,

ITL. WR e R

Table 113, HBH534E 6 A5 HIBFSTEI0T ¥
TRFKBSRBICTCHER WO L, @&
K2 TIhasEcicdind &b 2@ EORF
YYFRBFXRCTRELHRTT 5 - & xic

BAREFHM BRI F438 He B

E8PIOARTH B, Fv=-+h A5 LEE
Searlef: # PHO/GAMMA LFOV % A\, Tec-
99m phytate 5.0 mCilgHEBIC TS, HHEE,
ARESEO=FHEERE L, XECTWRGEH
BICT/T8,800% s, A5 4 AIEL.Ocmiz T,
60% Conray100~200mliz X % contrast enhance-
ment P L TRE L.

oK E SBKOBIZLTCEHHE L. T7cb
Y, FFovFCiHRc L 2 RIBEYF LA X
MHLTWBEMEZ S, 1 X# CT HT
JEIEic X % low density area 2 KWW RE & h
T 5 slice & 2 51, KIBHENT low density
area DIxEEY a cm, ThICERZT 58 Lok
EE%bem &L, FHEY /aXbLEHEL TH
FoESE L (Fig. D,

T LTR@ % F T 4 o fE 5 o[BS 5 i
E b &, EHIC8FEMDTHEMRR X RO
EAEEFEES PEHETS &,

X=114H, S=29H
¥BHENRTEE (L EoFMIMmEEcREET
ETH5).

Table 1 Tumor doubling time of eight cases of hepatocellular carcinoma who were undertaken liver scintigraphy or X-

ray CT study more than two times

Original oy Prima Time interval and mean diameter (cm) on liver Tumor

No. Age Sex hepatic cotein e el::: scintigram & X-ray CT doubling
disease p gm Firststudy Days Secondstudy Days Thirdstudy time (days)

1 53 m lver + rt post. sup. . <195+ 27  +290~ 45 126
cirrhosis
i

2.62m o - rt post. sup. . <289~ 27  +210~ 4.0 123
cirrhosis
alcoholic

3. 56 m liver + rtant. inf. * <856 1.5 <210~ 2.5 g5
injury

4 78 p ¥ + rtant. inf. . <203~ 41 <« 9%~ 55 75
cirrhosis

5. 70l = rt ant. sup. 17 287 27 143
hepatitis

6. 33 f amyloidosis - rt post. inf. 2.4 196+ 3.3 142

7. 65 f bver + rt post. inf. 15 <435~ 3.0 137
cirrhosis

8. 63 m ver = It medial 15 <209~ 29 73
cirrhosis

* undetectable on liver scintigram or X-ray CT.
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Fig. 1 Geometric mean diameter of the defect on liver scintigram (left) and of
the low density area on X-ray CT (right) was defined as vaXb .
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Table 2 Relation between image resolution capacity (y), mean diameter (dn) of hepatocellular carcinoma

and time interval (T,.,) for follow-up study

Image resolution capacity y (cm) & mean diameter dn (cm)

Time interval T, 5 (days)

da/d, y=15 y=2.0 y=2.5 y=3.0 95%‘} confidence 98% c?lnfldwenua
interval lirnit
1.5 1.5=dn<2.3 2.0=dn<3.0 2.5=dn<3.8 3.02dn<4.5 158—242 158
2.0 1.5=dn<3.0 2.0=dn<4.0 2.5=dn<5.0 3.02dn<6.0 270—414 270
2.5 1.5=dn<3.8 2.0=dn<5.0 2.5=dn<6.3 3.02dn<7.5 355—547 355
3.0 1.5=dn<4.5 2.0=dn<6.0 2.5=dn<7.5 3.0=2dn<9.0 426—656 426
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