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9mTc AL ST X B IFILE R % v > DR
A APEICE L TR, T TIREL o@ERLD
B9, LT, ZhETOMETIE, Fricit
JEFNC I 1T B 9mTe EHL AP O B KR A A5
JHICENTE 3D, 65T, 20Xk 9 ila
XV, ¥nTe FHLAEMIC L SITIHER X+ v &
1775 D ITHE L TiE, ABORTEBESE S O FE 71 RF
MEHEL, BARIREIZ X - TERNORINAE
MERET2LERD S Z EREHIN TN B,
AAER+ % & % 1572 9™ Tc-para-butyl-IDA
(BAF 99"Tc-PB-IDA 3 % % PB-IDA L) (%
BN 350 T b FEE MR Holser B < $EI
IhD7Hd, itk mTc EEAFIRE R * v v
AR R sikflivy, FEE R FEFIT LT H
DARETH D Z NI N T BY, HRAE
M TEONIEETFOMRIZ S W THET 5.

IL NREDVICRESE

ALKBR RFR B SR . RTFM 7  oe il

* ALHRE R IR AR
** HSTALBERE R AR
ZfFSS4E2H1H
B FEZAT  SS4E4 A 18 H
PIREERSG @ ALK IEISEE 7 TH (2 060)
ALHRE R B A U AR
i S

STALBRIR B SR T, EFnS44E3 H X W 11 A
F TOMIC ¥mTc-PB-IDA # /] L CFIHE R %
v UBMEITE N, BETOREE L2221 E xR L
7z.

fE/ L7z 99mTc-PB-IDA (%, pafhib S 417z PB-
IDA sS4 7 4 (CIS, TCK-15-S, I K
Y o gl) 2, 99MTcOs AFEAHAKRRRL,
¥ v MTOfREICHEOAML 2. BHRT,
RA SmCi #3HEL L.

i Hix, r-Camera (Jbk. LFOV-Searle #I;,
ifiszkL#, IVa-LFOV-Searle #) # fijvy, RI$4
%15 OIEHBZ 500 K counts ¢ preset count
IZTHSE L, LA&15~304 ks TiE « AfE
2 M thE 2 B E RIS LCHgE L. B
FHiM D 2 W IZHILE RN ORER T S W ER,
B G245 £ TOBH A X v v E2BEINL .

FRACATECRER) 72 D N R BRI TR 2 Rl A
IR L, WREMLAH605 £ TITIHFERH A3HERE
SN, 4543780y L6045y DR AT T BRI
# (A= =v; 0.027/kg) /L.

¥z, HXMMEZ v7 5 20EEERARS
H#g <, 13-Rose Bengal (131I-RB) 30 xCi %
9mTc-PB-IDA L [FIRFHSI L, 5% S L2040
THRIMLL, Rt 1ml % well By vFL—v 3

Key words: Hepatobiliary scan, 99mTc-para-butyl-
IDA, Jaundice
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H v H—IC T ERERRRIE L 7o, 99mTc-PB-
IDA L 13U-RB 0 5 HMEIZxH 32 20 HMED %t
(C20/C5x 100 ratio) ZBDRBDOHEM L 7.
AR X B 99mTc-PB-IDA o fuiik il 2 %)
BRI, RIFREH3I0~405 D=2 v B =2 — & —IUE
= » — (SINTIPAC 230- #iszALIgE, SINTIPAC
1200- 4tk) A5, 2 compartment #iZ X5 54
253043 £ TOH 2 FHOHREH (Ty2) 2R L

729,

m. # 8

Xt & Ui 2L BIOBERBWT 4 72 B UM *mTe-
PB-IDA » 2z % v VTR % Table-1 [Z/R L7z, 4
B3 H8IBIC M L, B3 1341, &ikix

17 % 8 5 (1980)

8 TdH - 7-. HBEM O MFHLE Y LE AH M
1 mg/dl P EoFIZ 1341, BEid 21.0 mg/d/ i
FROFITH 5Tz,
. RX vy URRICRIET mMEE)ILEC DR
B LHEERE
Z2F ¥ VATRICKRETIFHE Y v v > (LLF SB
HBiE SBL LEKT) R L HPEIEE D G A
A ¥ ¥ VITROERHERICOW TR L.
fFEE o RI #HuE, SBL 23 10 mg/dl L) Eic
1% L HEBRZT, 42— EIFESATEENIC
Stc. L L, Wb 2 BEiIARES L ks
JFEE~0D RIEFIR I o flix | Y
oz, BE, SBL o FRICEWEHEIC
7.9, SBL 5 mg/d! » il OBMED X 5 I b

Table 1 Clinical diagnosis and findings of hepatobiliary scan in cases discussed

Scan findings

No. Name Sex Age Dcialxlgnrll((:)aélis (nfgﬁiz) Paren- Intra- Extra- g Gl
chyma hepatic hepatic GB.  ct Kidney
1 Y .K. M 59 Malignant lymphoma 0.9 good L A% 30M 30M —
2 Y.K. M 53 Chronic hepatitis 4.6 good NV \Y% 30 M 3H -
3 O.F. F 38 Hepatojejunostomy 2.4 good R \Y% NV 45 M =
4 S.H. M 40 Liver cirrhosis 1.1 good NV \% 30 M 75 M =
5 H.G. M 60 Echinococchosis 5.8 good NV NV NV 24 H —
6 S.T. F 64 Pancreas ca 6.6 good NV NV NV NV +4
7* NM. M 62 Pancreas ca 0.7 good NV \% 9OM 30M —
8 Y.H. F 13 Choledocal cyst 0.9 good Both \% 60M 24 H -
9 M.T M 61 Chronic hepatitis 1.1 good NV v 30 M 2H —
10 G.T M 51 Liver cirrhosis 10.2 poor NV NV NV NV +
hepatoma
11** T.M. F 67 WPW Syndrome. 0.3 good R 45M NV =
ALP £
12 FS. F 66 Choledocal ca 21.0 poor NV NV NV NV H
13 Y.S. M 49 Cholecystectomy 0.6 good Both \Y NV 30M —
14 T.Y. M 81 Choledocal ca 16.7 poor NV NV NV NV H
15 A.H. M 69 Tongue ca 0.4 good Both v 21M  30M —
16 H.N. M 37 Cholecystectomy 0.9 good L v NV 20 M —
17*** A.H. F 79 Malignant disease 0.9 good NV v 30M 90M —
in G.I. tract
18 HM. M 68 Liver cirrhosis 2.6 good NV \Y% 45M 65M —
19 AK. M 74 Cholelithiasis 7.4 good NV NV NV NV H
choledocholithiasis
20 K.R. F 60 Hepatoma 10.0 poor NV NV NV NV +H
21 LS. F 54 Tumor around 8.4 good NV NV NV NV +

Pancreas head

NV: No Visualization *:
**+*: [ately liver metastases, unknown primary

No. of Female=8 No. of Male=13 AGE: 13-81Y

pancreas body, No liver disease **: not yet dia{gnosed in the hepatobiﬁzify disease

1979.10
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Table 2 Qualitative Analysis of hepatobiliary scan in relation to serum bilirubin level

<1.0 <1.0-5.0< <5.0-10.0< 10.0< Total
No. of cases 8 5 4 4 21

Parenchyma

good 8 5 4 — 17

poor — — — 4 4

no — — — — 0
Intrahepatic Biliary Trees

right 1 1 — — 2

left 2 — — — 2

both 3 — — — 3

no 2 4 4 4 14
Extrahepatic Biliary Trees

visualization 8 5 — — 13

no —- — 4 4 8
Ball Bladder

visualization 6 4 — — 10

no 2% %% 4 4 11(3)
G.I. Tract

visualization 8 5 1 — 14

no —_ — 3 4 7
Kidney

visualization — 1 3 4 8

no 8 4 1 — 13

*: cases of cholecystectomy, **: cases of hepatojejunostomy

Table 3 Cause of jaundice in relation to serum bilirubin level

Total No. of = 050 <5.0-10.0 10.0<
Non-Obstructive Jaundice 4 4 — —
chronic hepatitis 2 2
liver cirrhosis 2 2
Obstructive Jaundice 7 1 4 2
choledocal ca. 2 2
tumor around the pancreas head 2 2
echinococchosis 1 1
choledocholithiasis 1 1
hepatojejunostomy 1 1
Mixed Jandice 2 2
hepatoma with/ 1 1
without cirrhosis 1 1
Total No. of case 13 S 4 4
1979. 10

hic. MHER O b O HLE IR, EEG e, RN AR PR & D T R

AEHOHIESER O 72 D o EERFTR L 555, Tholz.
SBL 5 mg/d/ LL o> 8 filix & pIREEPAZEC X % 3 SBL 5 mg/d/ LAF T, A1 ARE Fdifi i
EOFT, ZhboflTiE, IBE S 7F] D1 fIEER < & pNFIEPH IR F] T 26
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KIBE R D 2 W ITTHEE BRI v, +2 20 SMED %M (C20/Cs % 100) DAHRIZEEE
2. HSMBHMEICK B 9nTc-PB-IDA Qb 0.97 LIEHICH K, ThE TR L T ¥nTe-
BO&H HIDA kY {, & i bhiz (Fig D).
I3.RB & ®mTc-PB-IDA #fidtk 5 /it 2yt a—#—AS)F—#H 5 2 compartment
B
A s N=6 2075
1 [ 100( N=12
(o\°) .
L INVITRO i
131|I 131y |
]
R R
B B}
Y¥=133X-14.63 ! Y=0.8X+5.6
r=0.97 r=0.7
n 1 2 1 — 0 " 1 1 4
0 99m+. -pR- 100(\°)
MTc -PB-IDA 99m_yipa 100

Fig. 1 1In vitro study of hepatobiliary agents in correlation of relative blood clearance
(C20/C5% ratio).

13425 LIVER p  [A] HeaRT

PORTAL REGION
¥

GALL BLADDER

— GALL BLADDER
10000

F

[:D] a UPPER G.1.°

BACK
GROUND

5000

) BACK GROUND —yao™ ~ 179
(COUNT) (COUNT)
6000 Ci= .8 (MIN) 4000 - = 3.28 (MIN)
ca= 12.24 (MIN c2s 58 IN
T= 5 (MIN) T« 14.5 (MIN)
1000

1000

]

we 100 |
L2 <o 100 119 e ) 100 119

Fig. 2 Time-activity curves of several regions of interest. Those curves obtained by the
computer were analyzed in a half time by 2-compartment method.?
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A X % i ir deth A (background #fiiE) & he-
patogram DA & 1775 - 72, IEHHITIE, M
W o5 2 48 Ty 13£9124), hepatogram o
peak time {3#y 14 53T, ER{Hh#HR & SRR O
Ty T Z2NZEHH 34y L 504 Th -7 (Fig. 2).
L7~ L, hepatogram o#fifitii#i, 30~40 430
BT — 2 D OEMEN BP0 - T TzdiT,
SBL o ifiLiilAksRicxt 3% o i it L7
(Fig. 3). SBL 1 mg/d! PLF 0TI, #5248 Ty
HIEE 20 HLA IS+ 5. = LT SBL o L5
2P Tye bIERT 2B 2R 3 23 EAW T
7. { plateau K€% 7R L 7z (Fig. 3).

3. BRARA A —D DK

EHEH Fig. 4 (cF—plicisit 5 9mTc-HIDA
& 9mTe-PB-IDA Oxt I fERFI A A — ¥ &R

. .-~

D
A
3 28 6 9
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21 24 27
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i g
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e
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Fig. 3 A half time of second compornent of the blood
clearance curve in relation to serum bilirubin
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Fig. 4 Correlative hepatobiliary scintigraphies with ?9mTc-HIDA (left) and 99mTc-PB-

IDA (right) in a normal person.
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Uiz, Wig L b, IFRE~0 RUER, N, 1 o RUBEIRFMES RO 720, FFRROHIH 2 T
a;ga HUNC BEHLE O MBI SicEFE Ly L, 2R b S h B EoR Lic. 21,

Z@wm. Losl, “"Te-PB-IDA 3ff#H  *“"Tc-PB-IDA (IR ~BAT+5 RI A

C (TIN)
0
L
LA KL
|
D
4/3 p

i E
. :
B » "
: ‘ 5H
D SB.4.6
A a0M._ 4 19 : 80M

Fig. 5 99mTc-Sn-colloid liver scan and hepatobiliary scan with 99mTc-PB-IDA in a chronic
hepatitis. A persistent visualization of the hepatic parenchyma at 5 hours of the

postinjection is represented.

Sn-COLLOID

L
A-MARKER A R &
PB-IDA
Busa 75M 120M it

Fig. 6 The liver scan with ?mTc-Sn-colloid and hepatobiliary scan with 9mTc-PB-IDA
in a echinococcus. There is a large area of descrete uptake of the radiotracer in
the anteromedial aspect of the liver. This large mass seems to give a effect to a
drainage of a biliary juice through the biliary tracts. The radioactivity in the
G. I. tract is confirmed at 24-hours of the postinjection.
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ICZLniewiz, *mTc-HIDA {4 & g L THRAE
fo o> fig rmuw ML T4 - T (Fig. 4).
JECAZEMERT R BH  JEPAJEMES ML, SBLS
mg/d! LFOFMELEALETHY, EFIRE, H
(LEFGD MR I Tz, OB IZEREM L3
EHEG LR 2% v VITRERTDS, PEE
£ JEFI T, RS RFEERR, KA, Mg

SN _EBELE ~0 RIPEIGIVR S35,

FIE G FERICEBEL L TUREN
% (Fig. 5).

PAZEMERBEE  PHIEtBmIh, TFNIE S %
UM RABAF DR 2> B BHIEEBAL 7 vy LI R0
W ST RE T o 7o, Jo KPR PERE &
it » 2 T - 7z. SBL 5 mg/dl L)L Lol
MEHEDORKICL X285, Tk 2y 7 i
o 1 {5 (Fig. 6) 23, JFANIERG% L 24 RE[EZ O
(LA PRI X Y IRE O AT MR S .
LA L, ORAESSFHIT T S 27 L LR
RAED LD, ¥nTc-PB-IDA 2 X+ iZ
T, N OO IS AL 38 S A7 fplix
1 4 2 7 b - 7c (Fig. 7, 8, 9).

LHH AR

Iv. # E S

FEREE P B O JEBLMLEY, FER I 72 85072 Wik
LT, fEk X D MfT ST S X Berny g
TN A, ol TSR mRAEY, CT =
¥y U W RW KL, HEFHILE R ¥ v A3
BERNE Y OBREMIEZ A L Tidnisn X 9 i
bhs. L»L, HHHD llll”iﬁ%é"‘ﬂ(/m{lu_../[*h
HID L L CRAYEREETH S £ b
URESE4AN B

F 7o, Mgk & L AFIERE, Vb

FHYE B OFERZEEE & U THE R ¥ v o MER]
éﬂéﬁd&iﬁ %0, 9MTe-HIDA 2 % % VIZfF
DbhbivbhoBFEY Tk, 215 ) 1841 (8 %) IT
ZMARERI S A B, Zh 6 O KM l:‘\U
NVE UMED T~10 mg/d] L L@ TH - 7. K
ITIE, FRICE YV E RO E] O K o fig
W23, T LIRFEDOBRRN L 20N, ZTOMT
i 99mTe-HIDA @IS ICHIR A b - 7.

Fig. 7 Hepatobiliary scans with 9mTc-HIDA (upper)
and ?9mTc-PB-IDA and ERCP in a choledocal
cancer. 99mTc-HIDA scan is not diagnostically
useful. On the other hand, sequential images
with 99mTc-PB-IDA shows a hepatic parenchy-
mal uptake and no gut entry of the radiotracer
by 24 hours of the postinjection. ERCP per-
formed after then represents a complete
obstruction of the extra hepatic duct ()
suggestive of the choledocal cancer.

9mTc-PB-IDA X, 21 i, 14 Wi ASHEH]
LT S T RERIE L K, ZORICEL T
B & 22 sk oo 9mTe-HIDA X Y (348 i o
DIRFBIT B I N D WD PR T
BELBEZLZD.

LU h, RO & LT Te-
PB-IDA 2 ¥ % &M 5ITIFFHC A ¥ v ik
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Fig. 8 Sequential hepatobiliary scan with 99mTc-PB-IDA (upper) and 99mTc-DE-IDA

(middle) and choleangiograms (DIC-lower left, operation-lower right) in a chole-
docholithiasis with cholecystolithiasis. 9mTc-PB-IDA scans represents no visuali-
zation of the biliary trees and the G. I. tract. There are the intra and extra hepatic
ducts and no filling of the gall bladder demonstrated on sequential images with
99mTc-DE-IDA which was performed at a stage of decreased serum bilirubin level
presumablly due to spontenous excretion of a stone packed within the common

bile duct.

ELEEDOMEREENRTHWS X I LRELR
T B—ICIEPHFEMESTE B & U 1) SBL 3 5 mg/
AP EOBFITIREDEI B AF Y VTR MR &
a0 lnw)H . HIT, Hger sl ©
SBL 5 mg/d! DL L Tix, BASEEALASEHER
NSRS NI L, IREREOH BT
Pt X DHEMT R K2 2B ot ) S TH
5. ZOXD BMERERET 5 ICLERERN %
TRERT BN 1) - 72 Fonseca 51913, SBL
34 mg/dl ORFRHIT, MPEHEH L HONSHLEBE
MR R L, FERIZEMENE & B0 LIS 7ol &

WELTWS, 7z, 9MTc-PB-IDA ¥, mTc-
HIDA kY L, #agERIRICBHhTH R TR Y,
B e RO ZMHE ¥ Tc-PB-IDA |2 X - T
100% WJHECTH Tt EL TS, 20Xk Hix
M BHB L, 9mTc-PB-IDA 2 X % Li2H5iF %
HALE PR TS P F O A % RIS
BFiRLEBAON, SHORFICEI DL K
MEAbBRT 20 Ebhs.

BIL-RB Lt oififh 7 v 7 5 o2 @ g T,
99mTc-PB-IDA % BII-RB L B W %75 L 7.
ayba—x—Eicksifh s vr IR,
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Fig. 9 Sequential hepatobiliary scan (left) and CT scan (right) in a patient with obstruc-
tive jaundice caused by a tumor around the pancreas head. (—) The CT scan
represents the dilatated intrahepatic biliary tree systems and a abnormal mass in
the vicinity of the head of the pancreas. mTc-PB-IDA shows no radioactivity
excreted into the guts and no demonstration of the dilatated biliary tract or the
radioactive stasis corresponding to ones obtained on CT scan.

SBL i & & 4z Tys OIEEZ 250, 1FF
L9 AN, SBL o |5 me
HOBEE DS & 5 BAfRIC R A B O REE FL
WHLES X IZBbha. wFhiz L 5 %0Tc-
PB-IDA 75 1B1-RB OfGHHEE L Ll Tv 5 2T,
WIZHEZ 5761, BI-RB HZERERD 2 ¥+
VI AEE L v D Z iz Y, 9MTe o K
i L L CoftErkinbivd X 9 Ikt bk,
FFHRTE R DT & Y i) sy K O RER R
EWH EBIE, BEKRY BT, CT 2%+
I R LI X AERBESTWR IO b h
5 h, Wistow 58 ogfi+5 X 9ic, #ELX
M X % 9 Te kbAoA Z®IRL, T
5 EHEN R E R OSSR A 55 L 9 I
BT 5 LICXk-T, FFIEER X+ v 2 IFIHEE
BoOERZWEE LT ) FERMICEHL TN L
BEKHT XY IcBbhs. 204 ¥Tc-PB-
IDA  SBL 10 mg/d/ }L |- f/).mn{l/lll‘{i}j H+5% 2
EDIFE LW U EE S X D I8 bhie.

plateau |Z3¥+ %

V. ¥ & ¥

FIA 2 ez L 7z 99mTe-PB-IDA 021 5] o fif
RAERIC TRORE R 2 57z,

1) 99mTc-PB-IDA (X sy (il 3 ©
Y v ey 21,0 mg/dl) THFEELRSEON, 2
Wric LB fERE S5 Z L TE .

2) 99”‘TC-PB-IDA 1% 1BU-RB oA 7
)7 F v A (C20/C5% ratio) LIEFIZ B W 41 B
(7y=0.97) &R LT,

3)  RAEHIC X B P &R O RIE Tt SBL
D ERE L HITH 2 Ty OEELZRT A, pla-
teau JRAEZ R L 7.

4) 99mTc-PB-IDA I 9mTc-HIDA X v 473
B Rl transit 23ER L, §t > THRF ORHERE
2450, FEERLEBIELL .

5) 99mTc-PB-IDA z % % % SBL % S5mg/d/
LA Ri2 72 % & EB I IRE TEAE & R+ 5 F /LA
B34, 1r1fL';;‘§f-rL‘{M>ﬁ EDMAERBFOH
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MAMD ETHERFR T 7.

6) LR EHET D ICT24RFO 2 ¥
Y UNBLETHST.

7) 99mTc-PB-IDA (3 5 ic i #m 5 (SBL 10
mg/dl DL ) DIREHEDHEL b LicEL T
wbEBbhi-.

AR E 2 DICBEL, FHRATR L & CICEERRART R
KB LT ZEoRE Wo s & £ Ui Al Ko s 1
SRS L OHINEALBLRBENEL O FEAEAE H ic0 X D 5L
LEFET.
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