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Studies on the liver uptake measurement of Radioisotopes
(Part 2. Clinical Studies)

By Teruo Tokuyama (M.D.)
The Department of Radiology, School of Medicine, Chiba University, Chiba, Japan.
(Director, Prof. Dr. Hirotake Kakehi)

The author reported the fundamental studies of liver RI measurement in the first part
of the series.

The second part consists of evaluation of the method measuring RI liver uptake of
patients and its clinical application to diagnosis of liver diseases.

I) Clincal evaluation of the measurement methods

Method of studies :

Direct and accurate way of clinical evaluation of the measurement methods Consists in
.comparison between precise dose deposited in liver and measured dose by external counting.

For this purpose, direct measurement is available in using liver of autopsy, however
it seems to be very difficult in clinical case to get a liver of autopsy which have been
measured its RI upiake.

On the other hand, it has been known, 1% Au-colloid uptake of normal liver marks
almost constant two hours after intra venous injection.

Based on this fact, each 1% Au-liver uptake of 17 cases of normal liver was measured
in various ways, from one and opposite directions, with and without correction of body
thickness and by means of various standard sources.

And distribution patterns of the value in each measurement method were compared
and discussed.

Result :

(1) Measurement from opposite directions and correcting factor of body thickness :

Measurement from one direction brings about values of wide distribution, ranging
from 509% to 60%,while that from opposite directions shows value of confirmed distribution
with negative correlation to body thickness.

Furthermore, almost constant values (90:+5%) were obtained, in the measurement
from opposite directoins, by correcting factors of body thickness of patients.

The value coincide with so-called 198 Au-liver uptake constant (90~95%,), appeared in
previous papers.
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This justifies clinical application of above-mentioned fundamental studies of mine.

(2) Standard source :

Comparisons were made among liver RI uptake values employing five kinds of stan-

dard sources.

As the result, were recommended sources equivalent of the size of normal liver, for
example (6x5x10)cm3? cuboid and liver phantom, placed in standard body phantom.
The liver RI measurement method obtained from my fundamental research was clini-

cally confirmed in this way.

II) Clinical application of the measurement method

198 Au-colloid (10 uc-50uc) was intravenously injected to 62 cases of liver diseases and.
liver uptake was measured two hours after injection.

198 Au-liver uptake distributions were classified according to the character of liver dise-
ases, especially those of liver cirrhosis and hepatitis were subdivided by their grade of

lesion.

19 Au-colloid liver uptake of normal liver revealed apparent difference from that

of liver diseases.

Remarkable decrease of liver uptake was observed in the patients of liver cirrhosis,
chronic hepatitis and other cases of considerable liver fibrosis and disturbances.
In liver cirrhosis and hepatitis, liver uptake decreased with the advancement of the

lesions.

Thus 8 Au liver uptake measurent contributes to the differential diagnosis of liver
diseases as well as to the possible judgement of the degree of liver cirrhosis and hepatitis.

Hence, the fundamental research of liver RI measurement method of mine proved to
be justly applicable to liver clinics, and to be fruitfull in the diagnosis of liver diseases.

This is, I am sure, a new clinical examination method of liver diseases, which pro-
mises further developement and abundant profit in liver clinics.
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Fig. 1. Shematic diagram of five standard sour-
ces illustrates(1) a cuboid source(5x5x10)
cm?® placed in the air. (2) the cuboid source
embeded at the center of medium body ph-
antom. and (3) 3cm deep in the body pha-
ntom. (4) a Test-Tube (4 5 mm, 10 cm long)
and (5) a small-liver phantom, (1.-S).560
cc embeded at the center of the body pha-
ntom.

—--~indicates the direction of measurement.

These sources contain the same dose of radioi-
sotope as injected to patients,
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Fig. 2. *®*Au-colloid liver uptakes of 17 normal liver cases and 3 cases of liver cirrhosis me-

asured by four kinds of mesauring system.

(A) Indicates **Au.LU obtained by one direction measurement and without correcting factor.

(B) ""#Au.LU by two directions measurement without correcting factor.

(C) "*Au-LU by one direction measurement with correcting factor.

(D) **Au.LU by two direction measurement with correcting factor. Differential counting,
B-filter, and standard source of the cuboid(5 x5 10)cm?® emnbeded in the standard phantom
were used@'**Au-LU of normal liver, ()'**Au.LU of liver cirrhosis.

(D) shows almost constant values of **Au-LU in normal liver cases (90+5%), and may be

said as correct one.
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Fig. 3. "**Au-colloid liver uptake of normal liver
measured by using five standard sources
(1-5, as shown in Fig. 1).

Two directions measurement, differential coun-
ting with B-filter and correcting factor were
used.

By 2,3 and 5, almost correct values were obta-
ined.

Therefore three sources, 2,3 and 5 shown in
Fig 1,can be used as good standard sources,
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TFig. 4. *5Au-colloid liver uptake of 37 normal
cases and 63 hepatic diseases.

A: Normal liver, B: Cirrhosis of liver
C: Morbus bantii, D,: Acute hepatitis,
D,: Chronic hepatitis, E: Hepatoma,

F: Metastatic tumor G: Cholelithiasis.

In ilver diseases, '**Au.LU decrease remarkab-
ly, especially in liver cirrhosis and chronic
hepatitis, and were differentiated -easily
from normal cases.
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Fig. 5. ***Au-colloid liver uptake and grade of
liver cirrhosis and hepatitis.
These distributions are correalative to gr-
ade of liver cirrhosis and hepatitis.
Degree of cirrhosis: (4)Minor values than
those obtained by following laboratory tests.
BSP 209 (30", CCF (H4), TTT 60 unit
ZnT. T. 160 unit, (H4) Heavier values than
(+
Degree of hepatitis: (—)Almost no fibrosis,
(+) Light grade of fibrosis. (4++) High
grade of fibrosis.
Fibrosis were proved by needle Biopsy.
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RBD D EEEDERICIATIE Lo nhEis 2#4iT 3
Bk, HEERETH 5. WEEOBSEMET 2
WIEEEBRIC P R A T3 R It & i &
B, WEELAadhEa s hvn, Blx omEphc ik
THIEZRETH 0, F0ft 2 HEMNE T 2 Fik
b A\, FCEiz O Sk % T 3,
VP U TR RE L 2R I A EETH
D, RPN EABEIZETRIG ZOENT
WA EEZ LN B, 9AU-Colloid 1xfFizyk
AAEEHMPCR ITOEBEIZWE LTY, F0
B2z OEFI oKL DFF BRI LT, %
PR pE T 5Fki RS B 3. DLEo@bEHn
b, 1AU-Colloid 1z o\ T FFIEEE D
WAU-LU R U2 D4HdEH 2 #~, < % IF

LwEE L, FFERHFCOWTHMT 2 3 F
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EERFAE, ZOEGICEEERSE LN S
2 EEz ORI E OV THEN LB 21727, 20
AEIRAEENC Y LS EFOFE, bk
FHrflEs, KEWElEERE (Distance 60cnfl
B, HEMERBOMEN, s, 3
o, RUB7 4 V7 —SDMRABE b IFRE 2 E
rARTEE o, BIbE—HC 2 5 BRI
Phantom SEERDFERMA S N2 JIEH R, R
CRTORY IEHANERETCHZHEIERLD S
.

Foks 0, fiECMAZESR WAU-LU
CEIZTEE T 5L LT, BiR=HM
Mk 2 BR L7228, BRICRTEZ DFEIC &
BUIEEE g L7z, —FREED AU-LUE
DA & BT, ZHFRMGE O A0 28 4K
Hof/N U CEEAEZRL T3 D%, KIER
2L Bix ORFOH, T LUUFOMEBRIIE
&, RUFOXE SHE0fEFIC & 52282, RIHIK
WS k2P EORE, FokExicksEe
SRR DOEELR, ZHRHEEFEC X o THH
ENBHEZENRTIEEILNS. LEEFOLE
Flvzid T, WAU-LU fE R & ZINc AR L7
76 &R L2 8, (RERRIERRE R Alv TIATU-LU
HEfET2 L, LUMXE > AR EERA
—EHDOHFE a0t 2D E 2 b REMER
FoOEMEoT, HREDKE & Bl b HiEIC
EBLUMBROEER, WHorchrh2HEE
Bt 5, fEoTZ ZiER LARERMERE 7
Ty r—2HBERTELNLLDOTHEIR, B
R Y TH B LEI NS, EEGENEY
THENEPEI—FTR I E 250 55T 3
B, RYEEAMED—>TH B, T
EERIZRTY AT P AD EnbBE 270 T
VB DT, FEEROEOZD: L ERNRE 21T
7=, ANETFEEFo 19AU-Colloid Uptake fEiz—o
WL, fERFOFE LWHIERREEE X Tw3
B, LEWNBEIEEEBEITEIWD ~D. ZOIERE
B ERY 3 20, FHEOLMERIC X Dk
SE L EIMERRIE 2 E T 5 &, FOfH: (90£5
%) 7Y, WoEHEF TR TN L DiZB I
RE GBUIMIWRERE Y, KRl o h
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TEMERRIE LWi 0 & Bbh s, Lok
s b ZBEBROFRICE S EEDFR IE
BRI R, PR L LBl Rk Th B8R
fed b he. WICERIGE OB oW T
B %7, 2 198AU-Colloid # v T &fE
FREERBIC R 2 PR 2 2Rl ki & bl L
T, FEEIC L3 LUE0#E R UR—EBIZ oW
T REDIRE & DBIRIC W THE 21707,

18AU-Colloid LU i JFHe i 5 s & of
IBPEIF T —A3n 2 U ({5 F L, X Hepatoma,

F DL DIERHEIEEE T b KU TS O B 2 52T
TIRETRR S W7, REFRCOWTE—fT
LM CREREE AZR A, XAV FERT
IR T 28, —FUC LUEOSTHERIAL —E T
e, SEEE, FECS TS 29T
F AL TA

AU-LU [Ho#EF Iz o2w»w T, BEic Sheppa-
rd. C.W, Little. R.C, Dobson. £z L b 13~
mEFEh w38z, FRORES (Kupper @
Stern Zellen) 12X 3L D& —FUIFD S
nTw3. foT AU-Colloid LU 9%z
A %2 RE SHlfaraf¥EnRM 2 RT b0 &35
Zbh B, [FHESER B K25 0T L
L, LUEZHE LR, FoffE oz
Er WAU-LU &3 v BT LTBY, —h
25 F 19AU-Colloid LU fifi R & 5 FFiE
HOBEZEH T2 0LEILN, FEBOE
HBEREDEEDLICHEL2b D L Bbh
3.
BRI ST & L CIERB DD T, SEIFIC
FEFRFIZ R L, BEfE1Twv. MR £ <
g, AEZEHABORMCLIZDTHD, B
BHL, SEECHITE R ED .

BAE # &

W—BUTFRE Lz, TR T EECRIE %0 HLRE
Praeo R %, Sz Az iy ¢ ¥8AU-Colloid %
Fiv TEERI RS 20z, FEICIFREDBAU-
LU {E#FHIL T, BRI O~ TOWFE LT
ol ol

(1) ZLPEEER o Fik oz & b FFIERE176 o
198AU-Colloid DFEHGR 7 M LT % D HDL4F
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2 HMIEREZRN LR, 2o s3e
&L —EE (905 %) & 7 aEEER 487
MEEEN S B RME, REMEGRE, &
FEEI AN DIE L L, BRE L L7 Lk
ThHBEELHED .

(2) FEFRIEHD-—2 & L THEERB2HNIZ oW T
7@ AU-LU {E 2 5= HlE L 7 Rz 045
B ORI & BIRA B b UFEEZeaE, 28
LTRIFORE, LR & BELBRER
L7z, Zhbns ¥-AU-LU (HiFREDZHE

FEHTHBEEILRS.

Ao EFIE—IF, WA3TEILA, H 2@ AEE
BEMREE (3 wRTREL. XAERFHSEFE 4
Aggaom A ABEFEHHBESES (KK) & BuvT 3
FELA.

B b, RAEBREL5HERETEVE
LABMEEBRECCEo B 2 Ta w3 L
HAER R RBEB LT,

RECHBIYES T L fAKREMEE 2t als
BEMCE BBV LET. RERAOS < & HE4
BHFEVE L ZEE—ARSHEER ¥R ES
fric EL BB LT,
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