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== Abstract=

Dynamic Study on the Hepatobiliary Diseases with Combination of
1-Rose bengal and ®Au-Colloid Scintiphotography

Yong Kook Rhee, M.D.
Depr. of Int, Med., College of Medicine, Seoul National University

(Director: Prof. Shim Suk Hahn, M.D., Ass. Prof. Chang Soon Koh, M.D.)

The radioactive 1*'I-rose bengal serial scintiphotography was performed in 62 patients with the
hepatobiliary diseases and in 20 normal subjects. This approach permitted visualization of the hepatic
uptake of 13I-rose bengal from the circulation and its excretion into the biliary trees and the
intestines.

In some of these patients, gallbladder function was examined, using eggs as a gallbladder constrictor.

The time of maximum hepatic uptake was well correlated to the conventional biochemical liver
function tests.

In addition to !I-rose bengal scintiphotography, %Au-colloid scintiphotography was also
performed to make comparison of these two tests.

The results obtained were as follows:

1. In normal subjects, the maximum hepatic uptake of 3'I-rose bengal occurred at 23+2.9
minutes, the initial hepatic excretion at 34--5.1 minutes, the visualization of the zallbladder
at 29--5.7 minutes and the intestinal visualization at 54--25. 8 minutes. The radioactivity in
the galibladder decreased to 10.7-5.0% one hour after the ingestion of eggs.

- In the patients with cirrhosis of the liver, there was a delayed and decreased hepatic uptake.
The maximun hepatic upake occurred at 43+12.9 minutes. The differences in the results of
uptake between the cirrhotic and the normal group were statistically significant. The initial
hepatic excretion occurred at 60+18.5 minutes and had tendency of delaying compared with

the normal controls. The gallbladder was visualized in 13 of 16 cases (81%5) and its visualization

S

occurred at 4974:14.6 minutes with a tendency to be delayed compared with the normal
controls. The intestinal visualization occurred at 63:-15.8 minutes and its delaying tendency
was somewhat more prominent. ‘

3. In patients with hepatitis, the maximum hepatic uptake occurred at 594-21.4 minutes and
was significantly delayed. The initial hepatic excretion occurred at 82434, 3 minutes and the

results revealed a delaying tendency. The gallbladder was visualized in 15 of 20 cases (75%)
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at 57--18.7 minutes, which was significantly delayed. The Intestinal visualization was noted
in all cases with marked delay.

4. In patients with obstructive jaundice, the maximum hepatic uptake was noted at 833-14.7
minutes, showing the most significant delay. The hepatic excretion into biliary trees and
intestines was not entirely noted in all cases except the only one case with gallbladder
visualization.

5 In patients with cholelithiasis, the maximum hepatic upake and the initial hepatic excretion
were slightly delayed with mean times of 39:+11.2 and 48-£17.1 minutes respectively.. The
visualization of the gallbladder was demonstrated in 10 of 17 cases (59%) and occurred at
52-+95.6 minutes with a slight delay. The intestinal visualization occurred at 674-47.7
minutes and was slightly delayed. 13!I-rose bengal in the gallbladder remained high, 49 3+
21.39%, which suggested quantitatively decreased power of gallbladder constriction.

6. The time of the maximum hepetic uptake was correlated well to BSP retention and serum
alkaline phosphatase ativity. However, the maximum hepatic uptake had no definite correlation
with serum albumin, serum globulin, TTT, serum cholesterol, SGPT or SGOT.

7. In the diagnosis of the hepatobiliary diseases with jaundice, '¥I-rose bhengel serial scintip-
hotography has proved to be more useful than %8Au-colloid scintiphetography.

With these results, it could be justified that 131-rose bengal scintiphotography is an excellent

diagnostic aid for dynamic hepatobiliary function studies in the clinical practice.

1est FIRF] IEHBAREE-S 2 euls Bi-Rose bengal

A = (uL.RB) =¥ WIBSP o] A 33 gtk Rose

Pk bengal -& 7] #kgl ﬁesl Fluorescence & 3|4l @k
L @ o=, WA W4 FFS WEMOl fkal HIR
1. %% 2 Hi =o] JEEE A BRE Hesich 181920 1909 45 Abel
LH & 7} Rowntree -2V Rose bengal o] JFoll A Hrfi=] =
2 % A% ¥l Delprat? 5o FFaEthizrd] FHs7] 46
0. EERRE fE3lgl o1k, Rose bengal & HERIES kel Frisaei
V. D B ZE BSPY ez WE ux Z3gw® e
V. & & 1954 &= Taplin®o] A& o = Witk FKFZ(IDE Rose
BER bengal o] &3t o] HE ML 2 FEREL

Bkl Al FHAE F QA sl FFigskiEd @ &

1. # % JEEIA = 4lr). 20,24-20 Nordyke 22%5-2- Collimator 2

FIRste of HEe [F#IEEs BEE @ B

gt B{T#E A% e (Liver scanning) Prisl otee S MERROl A FRESES B BRI ‘a’%‘
‘L\:‘ 1953 Stirret 5o]L%¥ {FRT LR AFZAA we 3l BASMETE S JEBASESRES &7 28 =

]—,—MJ‘, 48] scintillation camera ¢| Jf7E-& S F9rc}. EyleriP3.& BIIL.RBE FHS F 2 ggfzg

a@zﬂ eSS 952 Bed iﬁﬁ’ﬂfﬁ%@ﬂﬁ B o REE WHMKES BEagd. FafE 9 o4

m[o

ﬁE e }%31 o o) b EAMIZEL WA 514 £ B4 Z5l22 Rose bengal 3} 7re] Zirs] ik
S| FFIESIERS] BT 2] e The] Hla g ‘]’ = e H3 #iggd e FastA Z&gchew

I jE ALl ebs]e] ERIRAY RN 0TS 27, 2, 5%k Anger®®7b FERBA|Zl  scintillation camera =

g 2 FEMEEHEEE Y Ml ok 9 I WILRB ¢ R, dei, EEEG £ BRMESE 3

HEHRESE B, 74 £8 dfEle o REA A Rz BESY FFEEERY &5 2

FEIEH L 1%8Ay, 9 "Tc ¥ W"In 5-& 2183 B Bl = go] =4l #Fg e 53,9

BIEZNEEA MK albumin Seo] 9lu, FUREERM & A PEe EFA 2 FiigEBd4 BIRBE &



—Y.K. Rhee: Dynamic Study on the Hepatobiliary Diseases with I-RB & !%Au-colloid— 51

#ale Ei AP SRS Ml VLRBY
s ITRURER, BEORR, MW, MNME, MRk
BHESE % Bl A M0 2 e sl e MLRB
9 WACBES AdEEade isd 2ok A
2 MRS QA6 ke volx,

I. 8% H 7
L# =%

1969 4F 11 B ¥-¥] 1970 4F 12 A 7tx] A -&RERKE
AReshe KR, WARM 2 Fdisl FFdfd &)
A e R 2] W2 FEEE 166, g 20
G, PASHMETEIE 8 61 R IEHIE 17 519) Z2EREE 6101
S EBROR ERA 200 # 81618 Haom dg
=% G D,

#F 1 Age and sex distribution

No. of | i Range

casesf Male 1\ Female of age(Yr.)
Normal Control | 20 | 10 | 10 | 16~87
Liver cirrhosis 6| 13| 3 } 34~74
Hepatitis EREE L7 1~a
Obstructive B !

Jaundice ! 8 ’ 4 ] 4 J 31~67
Cholelithiasis v |n| s 2~
Total 81| 51 | 30 |

2% %

scintillation camera &= Nuclear Chicago#t®] Pho/
Gamma N#] Anger M-& Fistgon, B THREE
BEETHE RTHWEFNA £ED SAcBES
H& Dainabot fitel] 4 #4:#s] ¥I.RB & {#Hs14 o}

1) ML.RB A €] £ £ 18}3]

g} gl A EER TR kel BEY K

Gstipladder

Gasirzintesting)
Zxcretion

#E1E Diagramatic representation of scintillation
camera ¥I-RB scintiphotogram

E g 275 BET v 2,000 hole f] collimator &
A7 ER 11 1/2 inch & Nal (TD %89 Dete-

2 HI1EAA e Zst el . LETE 2
LREERAE BoisbAl St

MLRB 150 pci & ¥ 1540% e AL 5 5HBR
LB BEHEN BHAA ERR AduzEadg o
oz, Rl el #|Ed DI-RB 4 B4iiEs 540
SHI3LE 32, Persistant scope 2 BIL.RB 7} fFell #EL
slo} BEE W BRE fhlitsle BES BE BE
shgieh RS BE 90 pkel v L et 2 K,
6EEf 2 24 Effle] AlElZ R %S dgla, o] BI-RB
8 iy Avlzeadel A 5 HF < Hathee] Frel
7ba wkel Eisl % HFEBUFE(The Maximum
Hepatic Uptake Time)-g fisEstm ol A BB i
BEol A Fgs fFelm, £ BEE @A HhHE
BIES ) FFl A Hehtpge]l W3k FFHEBBELARST
(Initial Hepatic Excretion Time)5-& #2283, BI-RB
ol BBl (Intestinal Visualization Time) =} JE2EH
I8 (Gallbladder Visualization Time)-< iz sl vt
25 FEREERY AldlZzeadeA FFe =27,
R, (0B W WS ERES S BEEssth

EERERES BI-RB & BiEste 90 7] Per-
sistant scope ¢l [E#o] HHT «] Gamma Counter 2
Pinhole Collimator 2 [EFEMRfrel]l #EHSL 2EY <
S We 604K 10 5ERe 2 BB HAER
%8 FHAE Y e

2) 9Au-BE A zE vl

BILRB ##5 AH el 53 thid %A
BY 1504Ci 5 st 30 4% scintillation camera
Z Fifste AR zEI S o] BIRBE AlEZE
zeksl Hogrshed ok

3) A bERRY ITRERRE

BSP frigite, [MiF Albumin % Globulin {8, Thy-
mol turbidity 25 (T.T.T.), SGOT, SGPT, Mm% Alka-
line phosphatase [FHiEE RIES HHy L(LERY I
Herem AT st b

ctor

=3

B, REER
D ERHERE
B 9 AfkEd HAES BN FTERE] dExm
FlER 20 GIE BB

KRy fl8 AR EEaRe B5E B2d4 2
X ups} e}, A1ILRB 9 HE FEREES 2322.9

1—



52 —AHEBREGRL B8 $ 19 A% B8 1971

j : '.
Nons o el
- si3untizotion ) ; i L

TR IR R AT RIS

NUR—

Gver B o ! : over 1 L7 A
E ‘ e oo = jo0min{ "
1207 g o i 50+ . e RN B
! e . ; o ol
1 63 . .
S - I SAINT . S 704
sol S S ] . 60 . gao . ‘
. ™ . s Ty ve eas : 504 . s
¢ E T A ot [ o .
il e . . ; G AR :
. : o . D IR
: 107 .
- uwie{ ﬁﬁﬁﬁﬁim ol Ji0bst.  [Choletith
e ﬁoﬁ in“p;{m phenl tvoni Normai L_we' - MEpatiti S A :
i F T e ; THSTTve | e Cirrhosis; > sidpum»ce] 10518
~Notmal | filrnggis (HEPOTILS I3 rgice IO s : i
i e - ” T
‘
%2 The maximal hepatic uptake time and tne % 3@ Gallbladder visualization time.

initial hepatic excretion time of B!I-RB,

# 2 Maximum hepatic uptake time, initial hepatic excretion time, gallbladder visualization time and
intestinal visualization time in normal control and hepatobiliary diseases.

Normal { Cirrhosis Hepatitis gﬁfﬁi‘z‘;ﬁw Cholelithlasis
No. of cases 0 | 1w | = 8 17
Maximum hepatic uptake time 3% 23+2.9 . 43+12.9 ! 59+21.4 83+14.7 39+11.2
Initial hepatic excretion time 3451 ! 60:£18.5 . 82+34.3 ; — 48+17.1
Galladder visualization time 20457 | 49146 | 57187 - 52::25.6
Intestinal visualization time 541+25.8 I 63£15.8 [ 113+42.1 — g 67-:47.7

3% Mean+S.D (min)

¥+ 3 Visualization incidence of intestine, gallbladder and kidney in *!I-RB scintiphotography

i Normal Controltl Cirrhosis l Hepatitis ggité?:;ive Cholelithiasis
No. of Cases l 20 i 16 i 20 i 8 ‘ 17
Visualization of intestine [ 20 (100%4)__—16 (100%) [ 20 (100%) } 0 (0%) 17 (100%)
Vsualization of gallbladder | 20 (100%) | 13 (81%) f 15 (75%) r’ 1 (13%) 10 (59%)>
Visualization of kidney | ©% = 203% | 5% | 80m ]| 00

rolola, HFHeMtpatauEnlS 344514, BiHEER ZEEd 5+ JI9vrGE2 3,48, %£3). BEKkES

€ 54:+25.8%, WL 30~95450% 453 (HAX B2 BT HolF 605 FREESALS HuhEe] 10.7
7k AoH, REMBGEE 20457 54 fistgle] +5.0%% HAHE Aoz elch WI-RBY EiE



—ZE L FEEEER 9lel4 BIL.RB g 1%Au-colloid & #Ast Hejikel]

] 1
Han-
:suos;zeuon

Qvef
QO min{
QQ sy
801"
e TR
1o X e s
s0{ sl
A
3ot
m.
0

; Liver bt {Chptetith
Normob feipagisl M"'{Jc.xmm{ asis
i i

#4148 Intestinal visualization time.

¥ AREEIR BABES Aszeade] HiEg
= E5ENA By ubsh o] WIRBEELR 20 54
Al ZE 2w WABEHS 2d #sh BEHA
HEtREmEL Bl Jdov, #EAAE RO
gheh. EKefe]l M@l =t BIL-RB | HEM Az
Eaebsle A= RS BrattEEst MOS o, B sk
HEEEL #8mste 50 24 A& WIRBY BHEL
2A ek

2) FrE%E

FFESSE 16 Sl A BRI AFHY Adze
IR E6lE T 244 2 vk zgvr. Bl ¥11.RB
o) BEFEIEEREL 43129408 EEAL HS

192 Ay Collvid

=l AT

Wi HEEm - 53

o mo HEY EES 29oHP<0.05). AFPHMELE
= 60+18 3402 EEEEELC BEd: AFE
w9 vh0 05<P<0.1). BEMEE EFEANAE A
A WEsH ook FEREE B 164 1301(81%)
oA WHEDT, BEHERAY BREHE KRS 49
+14. 65702 EEA Bk EESHE 73l 9vH(0.05
<P<0.1). WI-RB| JBHIES 634158522 EW
AEBRES T EEstg o AL R HEL
2R g akP>0.1) (82 3 48, # 2,3.).

WAL BE AE E529%5 BIRBY FiFHALE I
3k Kl S 6Ee 4w uheh Zo] WALBH
Aezeadd geld BEHEE 2 160H 9 (56
%), BEEHEL 1674 7H (44/)01]4 noon,
smEe] ol Sol (mottling) 54 BEY T 23wk
1B e v FEFES] A7t ﬁi%ﬁtﬂﬁgi AR et
WILRB o] Ay A8 2L AL B s -
RB o hEpeeyy BiLe: ARme: BEYT & Qg

EiEe FEsE 2 Q3% BRHUES T

gi v}, Cardiac blood pool &) HETBE-Z HEIERE

1045 AR e A Fraaes st A%
% glgkek

9

3

FEs 20 filol A Bgetgieh. Al ALEl zragw
o HwTE, F2,344 By ule} zth. BI-RBS &
& PRS- 59421 45702 EFALT HELE

£ nol Frh(P<0.05). FFHEBRrARERES 82%
34 3o EEALCH #maE EEeIRTHO. 05<
P<0.1). KBS 20 fid 15 Hi(7596)° A E
2, JEENBEEA A EERBRES 574-18.5 502

Bl C! RB - 40 BR-ER

Bitgry o0 B

5@ Scintiphotogram of the Liver and the Gallbladder taken with #8Au-Colloid and B-RB in Normal.



54 -~The Korean Journal of Nuclear Medicine: Vol. 5, No. 1, 1971—

198 Au Collwd

I31IRB 40

L 5)l\‘:\u-(ﬁvllmd

S TH Scintiphotogram of the Liver and the Gallbladder taken with 1%8Au- Colloid and ¥!I-RB in Hepatitis.

131 rB 30 131 R 40

M ,1 ; g 131 1RB  24brs
%@ Scmtlphotogram of the Liver and the Gallbladder taken with 198Au-colloid and 13iI-RB in Obstructive

Jaundice.



—Y.K. Rhee: Dynamic Study on the Hepatobiliary Diseases with 13!-RB & %Au-colloid— 55

EFAR FETD BES 29H(P<0.05). *I-RB
2 BHELL 113+42. 18202 ERARE HES B
2 B eH(P<0.01) (52,3, 4/, # 2 3. SBAuBE
A B 2 e eyl WLRBY @y AU ez 519 I
e tEd A mEEES BEAkES BRY &

P
D PBERE

FFiE, BEBSREREE. Ampulla of Vater B, #UkIE
E RS K3 BEst £28 gD s gdA B
£stg el

&Ryl Al 2x 23 FeEd A Bt vlel 2ok

MI-RB & &iF FEIEHS 831475202 E¥
Axrl FET BEE 29 (P<0.01). HES B#
she 9] 5912144 my) EREstg o, HiEtE
BEHLE dgdet (P>0.1). ol &= Hsi¥EAA B
PHitERE FREAREG Bésld ak) vl
AR TEA A oL o] BWRE W wFelrt

BL.RB ] frptst BHBE-E 204 g9t B
EHE-L 164 & 4 sldon), o] A% = B
B 2483R0] AUE Holx A%k} (B2 8 418,
# 2,3).

% 8H WI-RB2 HEH AdzEILAA &F
BEERe] BiEstz Cardiac Blood Pool & HiiiEo)
604> AlElZE R AR BT Huattest -3 FE
5 23ich. 24FH AR ZEDRNALE RS BEE
HET2 MI-RBS FEHRS 24604 Bxd +
ol gt}

5) RAE
R 17 fld A BEA RFHY AszEDS

P

32

AA

198 AuCollard 18

ER T

& H8EA B uke} b

WMLRBY &5 FERFE-S 39+11.25°08 EH
HBRR o} EESE FEEE 20]30.05<P<0. 1), I
EHEERG e 48171 50 R BEEL, HEHE
WEHRE dgdo=i(®P>0.1), udeor BEHEIENA
= B fiE Adsne FEEETE LX) &%
B Rk dal3kgl et

B o6l A 67+47.7 7ol MBI, HHRY K©
Eo =gl 2o golvh. BE-S 1760 1061(59%)°0 A
HEY o, MBI 521256502 EFA not
okt EEstg oy, HEER Bxe d95HE>0.D
(82,348, % 2,3). Egg meal test = 60 7ol &
T Bgtieel 49.3321.8% 0|9y, EWARTH
HEDL #@me 29 -HP<0.0D).

BB A RE AP TEIRAA K& FEREEHE
o] 604, FFHRMBRMEFE-C 0050 A7 EESS
BEHEL 0 HdAE BET 4 gon, BHERE
50 7l A gl gl

6) B FFREmEERIT &(LEE FraRESS] HE

EHIEQ BRAbE BE R HRS & BSPRIER
£, 7% Alkaline phosphatase {E# &, Ifi¥# Cholesterol,
7 Albumin % Globulin, Thymel turbidity, SGOT
€l SGPT %3 BU-RBS && FFERRRES HET &
BE & 10~17 @A 2 whs} 2o

BSP 45 Zfi@fft WI-RB &) & FFHIATHES &
ol welA Enste el vk o] FEMS
HEE(H)E 0.814 24 A3 HHMGE 3o o
BEERS HERE y=1002x—27.07 (z& ¥I-RB
o BB FFERER, v £ BSP 454 FrigfEdel siel. i

I 131 1RE 40

IRB 60} 131 rB 90

Scintiphotogram of the Liver and the Gallbladder taken with 1%8Au-coiloid and 13II-RB in Cholelithiasis.



—~KEERBeEE 855 F 1% A% FeR 1971

% BSP
or y =1.002X-27.07
¥y =0.814
60
a
a 0
50+
°
40' o / a
[
30_
&
&
20F e Normai
o Liver cirrhosis
a a:Hepatitis
iof Q: Obstructive Joundice
. % : Cholglithigsis
‘800
Lo ! 1 L . -
20 40 60 80 100 Min
Maximum Hepatic Uptake Time of '»'I-R3
#£10 Maiximum hepatic uptrke time and BSP retension.
Unit i
35} Alkaline Phosphatase
y=0178x+1.77 e:Normal
¥ = 0.870 o:Liver cirrhosis
30t A:Hepatitis
0:Qbstructive Jaundice *
25l x:Cnoielithigsis
o a
20} a
a
/
15F
10r
5 b
3
-l 1 L 1 -
20 40 80 80 100 Min

Moximum Hepatic Uptake Time of '*'L-RB

SB11B Maximum hepatic uptake time and serum alkaline phosphatase.



—Z%E | FREEE 9614 WIRB ¥ ®Au-colloid ] Fish Phkel B HBEW BiE— 57

mg% Cholesterol a aa
350+
o
[
A
3001 X
X
x o]
250} o) o
° a
- t § a Zaa
200} » X X & a x (o]
. o a a s
g L] XX X
s 8 ° w9 a8 ¥
150 ° 288 oo 5 8 o
3 A
X a
a
1001 e :Normal
o:Liver cirrhosis
&' Hepatitis
5or O: Obstructive Jaundice
x:Cholelithiasis
A 1 1 3 1
20 40 . €60 80 100 Min
Maximum Hepatic Uptake Time of '3'I-RB
$12B] Maximum hepati® uptake time and Serum Cholesterol.
e Normal
o: Liver cirrhosis
gm9, -
Albumin a:Hepatitis
O: Obstructive Joundice
5K x X : Cholelithigsis
St A a x a a
S A N T a
aF Tos u.»o a o x 8 N
-3 a a
°c © o
3k % g ° a s
X [ N 8
a
er [o] o [o}
ik
i
o 1 L A 1 ]
20 40 60 80 100 Min

Maximum Hepatic Uptake Time '*'I-RB

%138 Maximum hepatic uptake time and serum albumin,

# Alkaline phosphatase jE#4 {5 MIL.RB 2| £EFE R FRBEM, vy M Alkaline phosphatase &) 3%

3y N
LR EEY =X Birsis fEFe] d&ut EH BiEdeldrt. 29 miF Cholesterol, M Albumin g
e HEFEEC)E o 87022 A HES EEEES 5} Globulin [TTT, SGCT ¥ SGETEE 13,14,15,16, 17 &)

-
[EE:

Hom, 2 EREMS y=0.1782+1, 77(zE ¥I-RBY I HET HEEFT gt



—The Korean Journal of Nuclear Medicine: Vol. 5 No. 1, 1971—

am% Globulin ®: Normal
. o :Liver cirrhosis
5} ° Aa: Hepatitis
0: Obsiructive Jaundice
] © x: Choleiithiagsis
» o o
at a o x g
° o a a b4
e oo °* Q 204
3 "Eefies . 3 2,
R & xa © A a
L] a o
x 2
2 3 L
l -
&
L L 1 i i
20 40 60 80 100 Min
Maximum Hepctic Uptake Time of '31-RB
148 Maximum hepatic uptake time and serum globulin.
. o
t
Uni TTT e : Norma!
35 e o:Liver cirrhosis
A Al Hepatitis
0 : Obstructive Jaundice
30 x: Cholelithigsis a
o
25F
° a
20}
a o
o
ISF @
8 ° @
o ° °
10¢ a
o o B
o o o &
5 x Cx a
o °
o eden® & §o 2 a o §3
“3“1;: ry
o 0T o X 4 %
1.2 | 1 R X A
20 40 60 80 100 Min

Maximum Hepatic Uptake Time of S'I-RB
%158 Maximum hepatic uptake time and TTT.



—Y.K.Rhee: Dynamic Study on the Hepatobiliary Diseases with B[-RB & 198Au-colloid—

unit 4 A .
SGOT T
asok . .8 X e Normal
. 0:Liver cirrhosis
‘ a: Hepatitis
300 0: Obstructive Jaundice
X:Cholelithiosis
2501
& o
200 &
A
o o
150 a g
o o o
o
a
100 2 * s e
N
2 ° a ‘AEF
50 ° °
. g 4 o [a]
[y o s o &x é ox x * °
SR Yo
1 L L 1 1 .
20 40 60 80 100 Min
Maximum Hepatic Uptake Time of '31-RB
#16M Maximum hepatic uptake time and SGOT.

) S ) ) A
unit SGPT . X A 4
350f

®:Normal
300k ©:Liver cirrhosis s 2
A Hepatitis ¢ a a i
O: Obstructive Jaundice
250F X:Cholelithiasis
200! A a
[m} .
»\.\
150t
" a
[+} o 4n i
100}
g * ° x a8
o . "
ad o a
50 . x 2 o go Anl
$ 3 . 4 x A8
H luo :.5 Q‘ X é X Qo h
L l 1 1
20 40 80 80 100 Min

Moximum Hepatic Uptake Time of '3'i-RB
%17 Maximum hepatic upake time and SGPT.

59



€0 — Kkt

I. #5 % %

FEEMRE: 2R HA% Rose bengal & 1ol
A s BiIEte Brost 34 BERE dhEkds,
o]} HEi#t®l Rose bengal-& BEHAAANA FRILEA
¢ti=t}, 1 Rose bengal o] BI] & EzRsl BII.RBE &
#slwl, “IRBS mEEAE, 55 FERREE ¢
e AdlzEadd &+ g3, PIRBY BE
Pabki-S FEgsle B BEMMS ¢ 4+ Ak EE
£ BL.RBE BHEAA Az BEH
e & 5 Uk oleld PRk 1954 4 Taplin®® %o
#-&o.2 BI.RBE #iEsla, Collimator & Ff B
MEtEiske] FrisemEe] -8 FiAst4 rt. Nordyke®
5 WIRB ¢ mEMEs BWHAA BER BI-RB &
Testhe S @Ml A (in vivo) FHAISHY IREBRARES

Yo BEES &5 28 HBsgitt. EyleriVF2
L.RB & #dslka, BF 2 fEife] Alelzzlisl= jgE
FEAES W3k 2% “I-RB FigskniEet iF A-
-1%-—] 2y & e Al SHfEE AR A

oro FES] Biyro] glglTh. 2628,2,340 o) H:F°ﬂ
ﬁmﬁl BIL.RB &= MEEE B &Es Hhisl=s f
% Aelazteles BERERMC 3054 o)ite]t =
o] oie] fepgol waketl &

FEF Angerd®e] 2k8 scintillation camera 7} BEZES]
o] Persistent scope -2 & BI-RB 9 BE%R, I, Ik
BR D BEAY BRSHESHE KRR T R
AN BES ¢ 5+ A Hz 1~55 Sl
ATES d-F F o] hlkay 2o} EMslz =iz
Al A6 B Bt 9B heenets £+
Al Hgreh ® 53 FEEKEe] %2 - elans
W] A o] {ELKE ol E KA RUER R £ 2
Brol BEE LEE AR &A SEel A2

FE L BIL.RB 150 uciZ #HEsl scintillation cam-
era-§ Ffs] WI-RB Fifsy Alelz=aels] s
frekslch BERREES] MI-RB BN A8 2 e0gdd
Al Hegtegel A wel Hel BEE &R FEREE
(Maximum Hepatic Uptake Time)L& 2342 9402
Collimator & £1#I3t Nordyke?®-%-2} 15~30 %+, Brown
W52 3043 Adzekslz Qe Feldman®Z-o]
20~304r, AElZE2E}S] 2 -8 Burke®52] 20~30
55, Morita®58] 305 Bt A —mPel HH
B Bem PR P BE 43::12. 99, 4 50+
1.4% 2 PFRSSMEE 83+14.745208 EBART) F

BUEBEGRE .S58 F1% B8 HoR 1971~

EL GBS vl ey E o BB BE TS
e 2 483 g9k FHEEEHAAE Phit
EERstell Bilirubin o] 3 hpet E‘EJLJE-"—] wnE FEH
e BES st FREREESL 853 B
FFBEUEEREE T A7 750 aelu g i FFEes
He EBAs RERY s =& 5 Mg
HiE JRAENEES &Rd e =& FX 2
I EEEES RS RIS 39+1l2450%
EFHBHAA ol EEsts Has L9

BILRB & & PRI £2n FFigEinE R
B BGE HEERY mEMH FER HEHE
WRE BRYE & 499w 22 BSPREEES M
Alkaline Phosphatase jE#fEig o=, 9 Mm% Chole-
sterol, M#% Albumin & Globulin, TTT, SGOT ¥ SG
PT o= AR HEMEGRE ddvt BI-RBY &5
FrEmpsie) ®ingdel =el BSPErEES] ERL E
BB BRI HERGES Jdehios ol WIRB
o E% FEEuiEe] BSPArEMESr F—st e
BEEo R AL + AE&E 2o Fy o] Col-
limator & £ & Luschbaugh®®, Taplin®, Nor-
dyke®® W Lum®®5-¢] BT —Fslgdtl. Rose ben-
gal 3} BSP | ABHBES =% FLFe ¢4 itk
24,30 ;1% Alkaline phosphatase ¢| iEik:fi+~ FFEEM
He) &£43) igEshle] BB g LREstma®
BLRB & FEREES FEEHEd g o
o] HESL HEHMRE £+ d9dod, o Lum'®%
o) &S E —HEv

Frel #Esl WI-RB & s HFERCl 3t % <
PBEE BT Hhel &S Frel MI-RB giage] W
A = EER AREEode] FHHERGs ERA
34::5.14y, FFERELE 60-£18.5%, FF4 82+34.340
E EFHBEy BEsle: @ag 2o F9oH,
FASEMEREIEA A = 24 e = SI-RB 2] PRfk-g 37
M 5 gavh BEENAE 483171502 EXE
Bt sl BES = gk

BIL.RBS| E#EW Alezwe] Fhbine FEE
BEFS ERHBHS gEted =58 5, Bl
M SRR 8B 2 =% FEE
A4 75w}, o] Lowenstein®9] KiE=5 —&slglch

BIL.RB#E#Eyy AxTEade] BEHEL EEH
MR 2001 2NA velyhos 2945750 glvh of
HES Eyvler'™E9 204, Morita’?%2] 36453 A
9 —gFEtgdelh BEHIR-S FFEESE 16 5l 1341
(812601 A vhetytm, o WSR-S 47214.65 BT



—ZAEE | FFEEREY 1A BIRB R Au-colloid o] sl Hhitel A HTEW FiE— 6l

% 20 itk 15 B1(7195) A Veb ko 574187 40191
ol E -2 Eyler'P58 M= A —gI o
o, FRBERBNA FEHETE BIRBA A
W) AR PhEEA Z9 BELRC EAY HE
kA Rdtvie 2avh drh ® O EnEE 17 g JEEN
2 10 FI(B9%)N A & 5 olglx, 52:+25.65¢]
sivh PRGMETE SOt 1) A=t [E¥HEe] 99
=} Eyler'™& PRGN 32 0ivh 4 Flol A JEEEE
-+ Btk
BLRB o] @iy Al ze 1] BR KEtEES
e BT o ok RS ERHHFERH AL 544-25.8
See HBRRELY BAR 2 Bk EEANA
BILRB ¢] IBHB-L Morita®® % 604, Schuman®™®%
100 LA 2 Feldman®3-2 120502 FkEo] =k
=t iz wolvh IFEESEE 63415, 8 4, KP4 113+
42,15 R WBRIE 67247.7 3ol Bl HEAz B
#HEEEAA < BHELS 2604 24858 A5
B ggeh BHEL FEEE BRdAE Fig
BEERIT WS- A% B Rl EESh) 248
Hgd e 2404 BHEE ¥ 5 Jooh Bg:
EHAA 24 Fie] KBAE NI-RB HEHEEY B
Hel oo ASMES 2Ed = Felel 4

ZrE v},

—l—‘ﬁ’a

Freeman3®?-5-

2 24 R BHES E 5 g4
9427} PASAEETRIEC) vk Eyler'V -2 BT KA A
E3A BB A¢E AP FRAA B
HFe] g AL Bilirubine] 4k HEHEE] LA
] Ampulla of Vater sphincter 2] ol et B
- VR e R

PREEMHERAE-S II-RB {E4H6% 90 5ol 28] 2%
-+ Rlela 60 5tk BTN Pol U HNEL E
FHA 10.715.0%% 3 BAENAE 49.27321 3% =
BEEANA = FET KhiEgks] TS 29

1Au-BHES AP zeas BIRBAHEEZ TS
EFANA L Bodtee] Smkigrt Ao ul &3k, 198
Au-BES BEFM €T HSEEEST BUI-RB
A sl el vehde

I”AWEZE A zraztsle PERE LA =t &

2 FHEESE £ U WIRBAHZED
JM] Al FEEETY =zt BEHEE &<+ -t

V. & &

1969 4£ 11 A Y-¥) 1970 4F 12 A7hR] A -LRBEHHE

B ARkl ABTele], BKG 2 RAMRLE W<

HhohE NP 16 4, JE4¢ 20 7, PESEMEEE 841, 2
BETE 17 (18] FFREE SRR B A=) 61 ek HBEE 20 £
_J‘(m

2

8172 ¥ o 2 W.Rose bengal o] FHiEkizs
HELE et FEE e J=vtE B
2]&}e] 131]-Rose bengal S#EERY A el 22120 E HfF
she] LRB O FFEE 2 i, B HE 2 BEHB
% Egkstel RBRR &Ny FFEIUSH, FEEmmmaes
T, BREEESE 9 BHERNS TEEsS pbaEs
oh, £ B =) A8y FPgieh e
1ABHERERE i Halslda, IEEA € BAERE
A BEKESES L BiEstdor, R %Au-
BE A8 LeaeslE fiffsle] B RB A zEIE
slol el sl ohesh 2L fimE ddlHh
1. GEREERES] WI-RB 9| WAy ALl Eil%l'gl 111
RB2| 5 FFREEH-S 3445 1401900, ETE
HHsl BHE-S 2664 Rasl g, 2 B3R
& £ 29+5.7 4y, 54-:25. 8 3ol glrh. EEEIKFERE
BE-2 = HREAE 60 ol BEEEM(IHAtEe] 10.7L
5.0%2 ET= 3o
2. FFESEN A e &5 PRk 4311294502
EHHEE sl BET BEES 293, MBS
BEHIT 60:18. 550 = ERHBMHER BEs e
e Bgrlh BEMERS 1644 13AG1%A
Ra=l g m, HBERA AL BEHBNMS 49114.6
SLos EFEHEMEA H Bgss mRs 290k
BHEBEL 6341584502 E¥fERY £4 B
&t et
3. fFelAe &S FEIEEe] 59+21.44202
HiEd HE BET EES 245, FHHEERARRHE
& 894-34. 3o IEEHBE L B H
mE 2gv. BREHEREL 2051 15 61(75%)9 4
Fasgm, o BEOERHE STH1..7508 B
HEHIBEA 3 AR EES Bivh BHIAN
B2 1134421 o2 FE FET EEE 2yt
B A = B PR e] 83114.7 2
= EHES ha FEY BES nged, 1419
RELHES Biistne 20604 ik, BERB
Qg RasiA gtk
5 BEARENAE &5 B/ 391124502 EF
fgel] s EEshe EAS 293, SRR
ERHENR 2 BHERMNS £4 48117.14, 17
e 10 73(59%5)9) EEHERMSl 52+25.6%, o
67+47.7 0.2 EHE K £ EEsAs B

r%"i

Lo



62 —The Korean Journal of Nuclear Medicine: Vol. 5, No. 1, 1971—

B 2% REE 6054 49.3+21.3% 2
EFEE] s € ffgaes 2ok
6. &5 M EIF -2 BSP Frig{#E2) M Alkaline pho-
sphatase iEHEMESF HET HHMKES 2o Fgout
117 Albumin, Globulin, TTT, Cholesterol, SGOT
% SGPT fish: {742 HEBMGEE 2 FA &
123
7. FHEHS AT FEEREe] 2Ee 9oA L %A
BE »o: WIRB@#Y Adzrazsls %
28 Forh
ko S fradhd WI-RBEEN A zx Tl
I FiEEsEs & R4 B Bmes B
B/E 4 9lon, debd FIEEESC oA BEayL.
2 BRI BT+ 9 HEkelsle 4 4ge)
(Foz K WRE i H/Esld TAL & Rrs
st T4 Binsh, TIHE mEEds BEE B
B FET RHEE =2 g Bhd oA e
Ag KBRE BTREY 9284 BHE =9
b

REFERENCES

1) Stirret, L.A., and Yuhl, E.T.: Clinical evaluation
of hepatic radioactivity survey. Ann. Surg. 138
:857,1953.

2) Stirret, L.A., Yuhl, E.-T., and Libby, R.L.: New
technique for diagnosis of carcinoma metastatic
to liver: preliminary report. Surg. Gynec. and
Obst. 96:210,1953.

3) Stirret, L.A., Yuhl, ET.,, and Libby, R.L.:
Hepatic radiocactivity survey. Radiology 61:
930,1953. _

4) Bonte, F.J., Krohmer, J.S., Elmendorf, E., Pre-
sley, N.L., and Andrews, G.J.: Scintillation
scanning of liver. Amer. J. Roent. 88:275,
1962,

5) Burke, G. and Halko, A.: Dynamic clincial stud-
ies with radioisotopes and the scintillation cam-
era. JJAMA. 198:608,1966.

&) Castell, D.C., and Johnson, R.B.: The Au-198
liver scan: An index of portal -system collateral
circulation in chronic liver disease. New Eng.
J. Med. 275:185,1966. .

7)Christie, J.H., and MacIntyre, W.I.: Informa-

tion limitations of radioisotope scanning. Rad-

tology 79:472, 1962.

8) Dworkin, H.J., Nelis, A., and Dowse, L.: Reczi-
linear liver scanning with Technetium 99 m
sulfide colloid. Amer. J. Roent. 101:557,1967.

9) Crespo, G.G., Maclntyre, W.J., and Christie,
JH.: A comparison of I-181 rose bengal and
colloidal Au-198 in liver scanning. Amer. J.
Roent. 88:296, 1962.

10) Friedel, H.L., Maclntyre, W.J., and Rejali, A.
M.: A method for the visualization of the
configuration and structure of the liver. Amer.
J. Roent. 77:455, 1957.

11) Eyler, W.R., Schuman, B.A., DuSalt, L.A., and
Hinson, R.E.: Radioiodinated rose bengal liver
scan as an aid in differential diagnosis of
Jaundice. Amer. J. Roent. 94:469, 1965,

12) MaclIntyre, W.J., and ‘Houser, T.S.: A method
for the visualization of the configuration and
siructure of the liver. Amer. J. Roent. 77 :
471, 1957.

13) McAfee, J.G., Ause, R. G., and Wagner, H.N,,
Jr.: Diagnostic value of scintillation scanning
of the liver. Arch. Intern. Med. 116:95,1965.

14) BER, FH%E ERE T H LEX FEs
fEell Q1A BEMHSE &% HA% Faaa
Frigae=te] BAfRl BHS: ERERAY R
KRBEBBEEHE 3:59, 1969.

15) HER, F4#E BB, UEXE W' InBEJ &
3 FraEdl B HE ABEBEguiE 383,
1969.

16) &M, FIAEME, FIEHHEH 3] A
A3 HERN ER. ABREHERI 3:49,1969.

1D EmE  FFEsEY FFAERAHA dd49 &
HAE A BT BRRAY IR, KEBRBeeNt
4:41, 1970.

18) Mendeloff, A.L.: Fluorescence of intravenously
administered rose bengal appears only in hepa-
tic polygonal cells. Proc. Soc. Ezxper. Biol.
Med. 70:556, 1949.

19) Jacobson, A.G., and Brent, R.L.,: The fare of
Bll-tagged rose bengal in the rat. Amer. J.
Roent. 79:1004, 1958.

20) Lushbaugh, C.C., Kretchmar, A., and Gibbs, W.:
Duynamic clinical studies with radioisotope. US



—Y.K. Rhee: Dynamic study on the hepatobiliary diseases with B!I-RB & ! Au-colloid— 63

AEC, Oak Ridge, Tenesee, 1965.

21) Abel, I.]., and Rowntree, L.G.: On the pharm-
acological action of some phthaleins and their
derivatives with especial reference to their
reservoir as purgasives. I. J. Pharmacol. Exp.
Ther, 1°283. 1909.

22) Delprat, G.D., Epstein, N.N., and Kerr, W.J.:
A new liver function test:The elimination of
rose bengal when injected into the circulation
of human subjects. AL M.A. Arch. Int. Med. 33
:5338, 1924.

23); Taplin, G.V., Meredith, O.M., and Kade, H.:
The Radioactive (I¥'Tagged) rose bengal up-
take excretion test for liver function using ex-
ternal gamma-ray scintillation counting techni-
ques. J. Lab. & Clin. Med. 45:665, 1955.

24) Bochus: Gastroenterology, 2nd ed, Saunders,
1965,

25) ZFH, SO, BER BN BET ik
rose bengal & FIFT FFEfeHE. KEREE
ik 6:161, 1963.

25) Englert, E,,JR., Burrows, B.A., and Ingelfinger,
F.J.: Differeniial analysis of the stages of
hepatic excretory function with gamma emitting
isotopes. J. Lab. ‘& Clin. Med. 56:181,1960.

CH,

(% I-tagged) rose bengal liver function test.

J. Lab. & Clin. Med. 48:454, 1956,

28) Lowenstein J.M.: Radioactive rose bengal test

27) Brown, and Glasser, O.: Radioactive

as a quantitative measure of liver function.
Proc. Soc. Exper. Biol. & Med. 93:377,1956.
29) Nordyke, R.A., and Blahd, W.H.: The differen-
tial diagnosis of biliary tract obstruction with
radioactive rose bengal. J. Lab. & Clin. Med.
51:565, 1958.
30) Anger, H.O.: Scintillation camera with multic-
hannel collimators. J. Nucl. Med. 5:515,1964.
31) Morita, R., Torijuka, K., and Hamamoto, K.:
The scintillation camera-1600 channel analyzer
in the evaluation of liver function. Book of
Abstracts P-3882, Oct. 1969. Tokyo, Japan.
32) Rosenthal, L.: The application of colloidal rad-
iogold and radioiodinated rose bengal in hepa-

tobiliary disease. Amer. J. Roent. 101: 561,

1967.

33) Schuman. B.M., Reynolds, W.A., and Eyler, W,
R.: The Limitations of the “'I-rose bengal
liver function test in the differential diagnosis
of jaundice. Gastroenterology 45:73, 1963.

34) Wagner, H.N., Jr., McAfee, J.G., and Mozley,
I.M.: Diagnosis of liver disease by radioisotope
scanning. Arch. Int. Med. 107:324, 1961.

35) Feldman, F., Rubentfeld, S., and Collica, C.:
Radioactive (I-131) rose bengal hepatoscan.
Radiology 79:457, 1962.

36) Nordyke, R.A.and Blahd W.H.: Blood disappe-
arance of radioactive rose bengal. A rapid
simple test of liver function. JJAMA. 170:
1159, 1959.

37) Freeman, L.M., Kay, C.J., and Derman, A.:Renal
conceniration of 13-rose bengal confusing the
interpretation of abdominal scans in liver
disease. Brit. J. Radiology 41:826, 1968.

38) Garcia, A M., Ahmad, K., Wegst, A.V., and
Beierwaltes, W.H.: B -ros¢ bengal test of liver
Sfunction. Gastroenterology 37:725, 1959.

39) Cohen, E.8,, Giansiracusa, J.R., Strait, L.A.,
Altheusen, T.L., and Karg, S.: Studies on bro-
msulfalein excretion. Gastroenterology 25:232
19563.

40) Lum, C.H., Marshall, W.J, DD,

K.A.: The use of radioactive
(BI-Labeled) rose bengal in the study of human
liver disease. Ann. Surg. 149:353, 1959.

41) Monros, L., Hopper, J. Jr.: A comparison of the
bromsulfalein and rose bengal test. J. Lab &
clin. Med. 34:246, 1949.

42) Moertel C.C., and Owen, C.A., Jr.: Evaluation

of the radioactive (Y*'I-tagged) rose bengal

Kozoli,

and Meyer,

liver function test in nonjaundiced patients. J.
Lab. & Clin. Med. 52:902, 1958.

43) Christie, J.H., MacIntyre, W.]., Crespo, G.G.,
and Kochwester, D.: Radioisotope scanning in
hepatic cirrhosis. Radiology 81:455, 1963.

44) Dyrbye, M.O., and Christensen, L.K.: Clinical
value of the redicactive rose bengal liver func-
tion test. Acta Med. Scand., 167:239, 1960.

45) Shehadi, W.H.: Practical application of liver



64 —KEZBRBeHE  E5% £ 15 B% F8R 1971—

scanning. Radiology 85:726, 1966. 2%, KmARlBeit 4:417, 1961.
46) Collica, C.J., Robinson, T., and Hayt, D.B.: 49) AR I BEA Vires T4 BED B8 X8
Comparative study of the gamma camera and AREEHEE 13:108, 1970.
rectilinear scanner. Amer. J. Roent. 100:761, 50) Roholm, K., and Krarup, N.B.: Histopathology
1967. of the liver in obstrubtive jaundice ezamined
47) B0 L BEA FFERES] B BIRK W #2 by aspiration biopsy. Acta Med. Scand. 108:
. KBARBEHE 4:351, 1961. 48, 1941.

48) Bibeh I MEA FFERES BT BRw WR. B




