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Regional Hemodynamic Studies on Various Liver Diseases using *3Au colloid
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The hepatic uptake studies by means of %Ay colloid were performed for the evaluation of the regional
hepatic hemodynamics in 11 nomal subjects and 119 patients with various liver diseases.

The regional hepatic uptake rates were measured in four definite areas over the liver, by using 400
channel multiscaler with four scintillation detectors.

The index of dispersion of regional hepatic uptake rate was determined as ID Rk by the author, which
was derived from the standard deviation of uptake rates of 1%Au colloid in different areas. D Rk repre-
sents an indicator of regional hemodynamic distortion. Some correlation was found between D Rk and
hepatic scan patterns, blood chemistry and histological findings. The estimation of comparative study of
D Rk was discussed in various liver diseases.

The following results were obtained.

1) Every regional hepatic uptake rate, measured with narrow tapered collimator, can be consider-
ed as an index of regional effective hepatic bloood flow.

2) D Rk was well correlated with increased splenic uptake in hepatic scan, abnormality of Ch 1,
A/G, BSP, and proliferation of connective tissue in portal tracts, indicating that lower value of D Rk was
observed in markedly proliferated stroma.

3) The index showed significant difference between liver cirrhosis and other liver diseases, especially
even in diffuse liver diseases, which showed similar scan pattern, i.e. chronic hepatitis and liver cirrhosis,
or metastatic liver cancer and some enlarged liver cirrhosis.

4) Regional hepatic uptake rate in the tumor bearing area or its sorroundings is lower than that of
the other part of the liver, demonstrating that the effective blood flow is lower in these tumor areas.
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BHIE L. FOH, radiosotope DBHFE & Hifeo
T, 19544F Vetter'® pifEREANCIL U TR
42 md F (P¥8Au colloid) #EHEL, ZOKH
MR E 2 R T L, FFiisRE % 17
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gional hepatic uptake rate LJ#% D Rk LRg3)
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S ER424E 6 A X D IEF454F 2 B & TOH
w, hfa Y 2 — & —%RVTako PAu 2
g A FiEE# (Liver uptake rate constant=Kr)
R, Flixv v rsak Bk 25261,
Z @ PEFTIFEIZE (Regional hepatic uptake
rate=Rk;~n) ZFRKFRCRELIcd DIk 131HT
H5.

X o 13160hHEK, RBRPIE, g,
i, ERIRER% X b 2o DWICiERE 115
FTHB., FDONFULBLENTFI106, EHEFFK22
B, BED 5 %5, BEAGE S 6, FFEEZEE39H), Banti

BAESRERE MR W% WHe &

EAERRE S B, JREGIT 4 01, BRFEHERFRELOR, #E
FHENFE 1261, IEWIFIPITH 5.

2. H%E

KD fFaxthk o Au 2 mf FRFERER (Ko
) W3, gy 24—z —%FEEEs AS-
TARZ b A—g—FFT,

Sem. ] 5em
/74 TR
Vi e = 2 AIAN\N

7111 = = AN
FAA " R
BN i‘ 1

pan
J"I !{
L
!
1
\ \
N
N
\| O
_—
i o
5 g

e

Fig. 1 Isoresponse curve obtained from the flat
field collimator using '*®Au in water
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Fig. 2. Isoresponse curve obtained from the nar-
row-tapered collimator using '**Au in water
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Fig. 3. Block diagram of 400 channel analyzer.
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FFrvs75213, 3éx 2fd Nal 79 =%
VEFTAHY VFAFYF—% BT, HELH
¥—FBIR LTHEE L.

a. 400channel Analyzer?®
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b. Narrow tapered collimator
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Fig. 4. Positions of detectors over liver and four
regional hepatic uptake curves. (in normal liver)
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Fig. 5. Positions of detectors over liver and four
regional hepatic uptake curves. (in liver diseases
with space occupying lesion.)
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Fig. 6. Calculation of Rk (Regional hepatic
uptake rate)
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pying lesion #RTHHEBIT 2T, ¥ v+ 7
5 AT BB 5 ED X 5 T SR &
AT &, A4 EOBHE Al & 3006Ci &
EAL, H5HD X5 &I % B
YUEL, RFHERELRD. FEETHES
BRI, 12F—H® exponential curve
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K =%% (uptake rate constant)
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Adiz computer HUEEEELY, K{ExfdHHFE
HEH L, FF#EC X 5 data BT hico
i3, digital i & UCHFERER D Ay —iE s 2
G~ 8 4y DA % T Tl o7

4. "Au 2 v FREFFERE Rig.a) OF
HOEDRE, Ry OBEERE[FZELY SO THED
L, F#FLZhk RTIFERER A (Dispersion
of Regional hepatic uptake rate=D Rk) } _7-.
OV AMEIHEBR T 2\WTiL, 2o DRk %2
THBEE L, REEFEERRCOWT, e
TS R0 & IR, & o /T FRER R o s 4
fTis27e.

Table 1. Criteria of Liver Scan Pattern

Liver mottling

(—) * None
(E)~(+) : Mild
4 : More marked with scattered holes

(#)  : Liver only faintly visualized
Splenic uptake
(- : None
(£)~(4) : Less than liver uptake
(4)  :Equal to liver uptake
() : Greater than liver uptake
Bone marrow uptake
(—)  :None
(#+)~(+4) : Faint visualization
(+) : More marked but less than liver
uptake
(4#t)  : Equal to liver uptake (Johuson,
R.B'™ modified)
Relative left lobe enlargement: : a/b
a : The diameter from the upper apex
of right lobe to lower edge.
b : The diameter from the upper apex
of left lobe to lower edge. (Y. Ma-

tsuura®® )
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Fig. 7. Ki (whole liver uptake rate) in various
liver diseases.
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Fig. 8. Rk, (mean regional hepatic uptake rate)
in various diseases
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(D Rk)

K103 X 5w, fiEtlhic D Rk % plot 4%
&, MY & < EERY 2T 5 Eas sk,
Bl IEHF o D Rk 1%, 0.002~ 0.008 (GEi5fE
0.004), & H:fF4 0.007~ 0.023CFH51E0.014),
18 ¥4 JiF 46 0.010~ 0.033 CFIE 0.018), JF4E
ZEfiE 0.001~ 0.010 (GEH#{E 0.004), FFEHFF
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Fig. 9. Relationship between KL (whole liver
uptak rate} and Rk,(mean regional hepatic
uptake rate)

7o, L LafERFR & 1BHERT 26 & LT 7n 2 52t
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EVHORHZ LA, BT ABRC >\ T3,
EBHE, R BRSSO TH
FTRIH, HHHCTH DRk okx\ i D
Rk= 0.032), /h& i@ (D Rk= 0.010) =3
feoTic, Lal, Wb FESECZ b
% D Rk= 0.010LATFD X 5 IfEMNIFRA £ B
highyoie, FEFIIAIehsotchs, JBo 5 4%, JB
FIEEDEHETIL D Rk XF\ AR L. —HER
VERTHE, BRBHENFRETIX D Rk (& B4R L.
BV BRSBTS CRIBFBEZSEE 2 & 0F L TV B AIAs
HY, DRk [ZPREEER LT BES %5
han, ThTbuwihd D Rk 0.01000 kT
B2t EBHEFER TR D Rk i35
fE% R LT,

4. [EE R L EEH I ST 5 RET **Au
2 e A FFERERD g

FeRzH B FE D IRFEHEIFREL0BiR 8 P s\ T,
JE35 R D RFTFHERR I RIOCR T X 51,
TS BT % SR L. LaL, [FE
TEAUOIFELR S, BFfFERRsmE O
Rk) @oWTaB &, FHEERERSD Rk 23h
SR S MW TIER AL 0 RPHERER O K
TAD Rk h ¥ hREL i Ba 03 Ul

—HEBHFFE 120l oWTIiE, v vF 75 A
EFA EDIEAIN SR D RIBEZ RT A, e

AAREZERERP SRS H31% s
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Fig. 10. D Rk (Dispersion of regional hepatic
uptake rate) in various liver diseases.
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O EAEFERBICOWT, [Fv v 2735 AR5R
B, G) FTRoRER, (i) A% £
g, (i) BREomE, v) BEEo WO
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RINCmT X 5w, WAy EEOHBIB G 5
21z h DI, FHTRORER, Mo HHE, &
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HEOHEIBMRILI R B et

i
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/ RKI=0.302 . _ e
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Fig. 11. "**Au liver scan and D Rk in normal
liver (D Rk=0.0056)
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Acute Hepatitis
REy=0.202 "
RK;=0.193
RE4=0.186
RE,=0.173

DRk=0,0082

1=0.174
REz=0.191
RKg=0.171 D Rk=0.0150

Ritgm0.148
Fig. 12. ***Au liver scans and D Rk in patients

with acute hepatitis (D Rk=0.0082) and chr-
onic hepatitis (D Rk=0.0150)

.- Liver Cirrhosis .~
Rky=0.117 Yol 3 ol
T RK2=0.119
RKy=0.119
Riy=0.126

Ce
DRk=0.0044

Liver Cirrhosis

RKy=0.136 wrld Ty
RKz=0.148
REy=0.135 pRk=0,0055
REg=0.144

Fig. 13. ***Au liver scans and D Rk in patients
with liver cirrhosis, upper part (D Rk=0.0044)
and lower part (D Rk=0.0055)
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Hepatoma wlth llver elrrhosls
ALA o Sdy.

RKC) = 0,076 (Tumor becring arua)
RKy = 0,084
MS = 0.086

R, = 0,067

ant.

Liver Cancer
RK1=0.146 .af sty
RE,=0.194 .
Rky=0.135 D Rk=0.0393
REg4=0.216

Fig. 14. Upper part shows '"*Au liver scan and
decreased regional hepatic uptake rate in
tumor-bearing area. (Hepatoma with liver cirr-
hosis). Lower part shows '**Au liver scan and
D Rk in patient with metastatic liver cancer.
(D Rk=:0.0393)

WIEAF ¢ vz — vREMHE 2 R, T
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el % 7 s 2 T BRI RE C B i i & K 12~[F]
157, M2, 13fPRREEAYS A b,
AR OEAH W IER TR L3 L
By, HI2EEMI2T LT, MEOHBEDL X
QTE DY v 7T s LERIREET S, D Rk
IEEOENR AR bR, FFFEE T LWEE
ZRLTWS, AEFAFIRI2 ETIF=Eck
NTHEOHBIEE L, T scan pattern 3R
p, D Rk & FFEZEE L3R oTuwie, XEIST
@ & 5 IflEScps space occupying lesion %2
TLBNENETEE L& &1, D Rk Oz
b o CHEENFELRVC ERHEL L.

TR TR FFEEED horizontal liver &
HHEL, WTFhdREEOTHAOTRE (liver
mottling) , [REZOHE A &, ~vF 77 A LOE
PxEEEch 2. L L D Rk i FREEZEEE T



920—(26)
DRk D
I
0030 e ¢ y=-o0as 00Xp y=-0.33
e (pPe0.01) + (P<0o5)
- -
. 3 -
00201 0020 "
] ]
1:. + 2
~1 _%.
0010 . 0010
‘ - ' s
: éi- F : o
l - Xk~ & -
= £ + H W = + kg
Splanic Uplake Liver Mattling
DRk
oml» Y=-0128
] DRt -
. (P<0.05) - r 1:0.13
- -
2
0020
2
$ ot
i
0010 _;,"_ o
= - _'L
L
-
Marrow Uptake

Fig. 15. Relationship between D Rk and scintigra-
phic findings. (i) Liver mottling. (ii) Splenic
uptake. (iii) Bone marrow uptake. (iv) Relative
left lobe enlargement: a/b

a: the diameter from the upper apex of right
lobe to lower edge.

b: the diameter from upper apex of left lobe
to lower edge.
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Fig. 16. Relationship between D) Rk and liver
function tests. (Total protein, A/G, v-Globu-

lin, Total bilirubin)
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Fig. 19. Relationship between D Rk and histologi-
cal findings of the liver.
(i) Liver cell degeneration.
(ii) Kupfler cell proliferation
(iii) Cell infiltration of portal tracts
(iv) Fibrosis of portal tracts

L& (Gradient method) % F\T, JHEHR
HifR 4% 1 Hif: © exponential curve & {F5%E
L, computed value HEEHHEICHE D #ME5 X
5 I KIERED T BDT, AP & HEE
THHEZSR DTS b TH A, 12620

Table 2. Regional hepatic uptake rate (Rk)
in tumor bearing area (Gothic type)

Rk, | Rk, | Rk, | Rk,
S.A. & 69y |0.210 | 0.217 | 0.239 | 0.224
Y.1. & 56y |0.135 | 0.086 | 0.121 | 0.107
K.Y. & 66y |0.195 | 0.216 | 0.248 | 0.201
A.A. & bdy | 0.076 | 0.084 | 0.086 | 0.087
K.M. & 57y | 0.240 | 0.193 | — S
S.U. & 6Ly |0.200 | 0.190 | 0.204 | 0.174
S.K. & 61y |0.220 | 0.240 | 0.225 | 0.249
K.S. Q 57y | 0.083 | 0.100 | 0.100 | 0.097
T.O. § 52y |0.142]0193| — | —
Y.Y. © 62y | 0.142 | 0.135 | 0.119 | 0.144
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