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L xC®IC

FFRRTE 2 % ¥ vl S5 O™ Te st
PEEEJE i3, Baker 5V X 5 99mTc-pyridox-
ylidene glutamate (°*mTc-PG) & Loberg &2z &
% 99mTc-N-(2, 6 dimethylphenylcarbamoylmethyl)
iminodiacetic acid (**™Tc-HIDA) o BFELIR, =
O 2EFDOFFEELPLERFE S h T 539,

FEHFEOIF, L LT 9Tc-IDA FHi#lifkr L T
@ 9mTc-HIDA?-® 71 & (X2 99mTe-para-butyl-IDA
(**mTc-PIDA) DEGIRARFALIIC B LA LT & 7.
4 [a], 99mTe-diethyl-IDA (99mTc-EIDA) iz L T
Z ORI > W TR RN X 7D T, FFic
IHETH 9mTc-HIDA 7 6Nz 99mTc-PIDA
DRRERE B E X THRET 5.

II. MRESVICRERZE

G &7 o TERIE, HEFNS44E 6 A A b IEFSS
W04EH & TlemifiEse (hiszalig, dbX) THhEfTs
7 99MTe-EIDA 2 % ¥ L 261T, EHALED

* ALRE R E AR B R
** TSLALBRBT AR
{5641 426 H
B fa3eft 1 5644 A 8 H
BIRGERSE | ALBRTALRIEIS& 7T TH (2 063)
ALHEE R A A U R
F (S

110 5, 18 EDAX ¥ Thd. BHIE, Fiff
e B NSRBI RIC S &, 2 OhERREE,
VISR R, B S 5 ik CT A
BEBB LT, kBBWARE D166 (14.5%) i,
Wiz 99mTc-EIDA Z % + > X ) A7 IHEHENH
#E X Y 4ME L7 (Table 1), 4z % 4 HOH
B 583BOEANTER TV,

fFH L7z 99mTc-EIDA i, +Ticfifhib & h
T 5 HEEE L4 7L (Amersham Co. Eng-
land. BHRFREIE) Hic, YR L7z 9 Te Wik &
Iz ERFHAECREVRE L. BERERA—
#t5mCi kL, ASRIEEICECTHEL &
DR 300 pCi &5 L.

Z % v v, 9mTc-HIDA % 9mTc-PIDA
DIPEICHE LT, 1543 4:% 500 K counts iZ TH
B L, DMEIOSYE TIRIS/MEIRRICE L 72 B M
(preset time) i T, IEf, AMME 2 HAkkE 154
IfE G Lz, MLEIWISL, 3~ SHEE, 248
gL L.

. # £

1) @EAIZHT S 9°"Tc-EIDA DOFEREIRE
Mg V75 (Fig. 1) i3, 2MEE%EKE
» 17% L LT, £k5RicHT 5 2MmErEs

Key words: Hepatobiliary scintigraphy, 99mTc-
Diethyl-IDA, Jaundice
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Table 1 Clinical diagnosis in cases on 9mTc-EIDA

scan
Clinical Diagnosis e

Parenchymal Diseases of the Liver 29
acute hepatitis 7
chronic hepatitis 9
liver cirrhosis S
congestive liver disease 2
drug induced hepatitis 3
idiopathic ICG dysfunction 1
neonatal hepatitis 2

Diseases of the Biliary Tracts 46

cholelithiasis with or without cholecystitis 16
choledocholithiasis with cholelithiasis 6
phrygian cap of gallbladder 1
cancer of gallbladder 2
congenital choledocal dilatation 2
congenital biliary atresia 3
choledocal stenosis after cholecystectomy 1
biliary reconstruction 8
pancreas tumor 7

Other’s Liver Diseases 9
hepatocellular carcinoma 4
metastatic carcinoma* 1 2
polycystic liver 2
intrahepatic cholelithiasis with cirrhosis 1
(segmental hyperplasia)

No Hepatobiliary Disease 10
deformed filling of gallbladder 2
postcholecystectomy 3
No disease 5

Not Confirmed 16
ostructive jaundice 3
abnormal liver function test 13

Total 110 (118)*2

*1: one of esophagus cé, the other of choledocal ca
*2: total number of scans in parenthesis

L LTHEH LK. 99Tc-EIDA i3 992Tc-HIDA
LRl Mg kBEE R L, HEEEX=EFH A
LERNTH oz,

RpPRtER (Table 2) 13 2 W £ TOLEER
T s &RPPERERE L TH B L 2. 991Tc-
HIDA, 9°mTC-EIDA, 9mTc-PIDA oFic 75 <,
zh®h 152%, 13.0%, 4.5% T -7-.

5 — z jLFEAERE (SCINTIPAC 1200 SYSTEM)
T AFERBEI AR,  kiH R iR 7 5 O
FEL 3 H BRI )% o> 4T % Table 3 1278 L 72, O™ Te-

18 % 10 5 (1981)

EIDA 04§ ©— 7 Befiliz, 11.0~13.0 T,
FEEEIE O =600 (T 1/2) 3 27.3~44.3 L4, 99m
Tc-EIDA o > 7e FF4ERE & FFSEE RN F] o &l
Wz kAR E N, IR~ OB E8.2~10.24) T
&)OTC.

PRI A £ — 2 (Fig. 2) (&, ik U 72 fghrdi &
ic—8 L, 99mTc-EIDA (3HE R~ DBITHH
T, 905METIE, KIS RI 25 EHILE
Pt s h T s,

2) BERERGIDIREY

AEFERHIE, TEH A TR 2F1305 LANIC DS
i Sh Tz, FROBMEFKERTE, &F
O 2IEFIE R &, 2560224 (88%) I HHE
23455 £ TR &R TV, —J, THERE
HBEETE, 3661Hh244) (66.7%) AN &R &
¥, &R (6057 LLFR) 250 D L 36
{52845 (77.8%) T - 7= (Table 4).
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Fig. 1 Blood clearance curve of 99mTc-IDA deriva-
tives in normal persons.

Table 2 Cumulative excretion ratio of each 99mTc-
IDA derivatives into the urine by two hours
after the injection in normal persons

99mTc-EIDA (2) 9°mTc-HIDA (2) 9°mTc-PIDA (1)

13.0% (10.6-15.3)  15.29%; (14.4—15.74) 7 4.5%
( ): Number of persons
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Table 3 Corretation on several patameters of 99mTc-IDA derivatives in in-vivo dynamic

analysis
Half()’t[‘ime Half Time Peak Time  Appearance
of of Time To
Wh 0}?!:00(1 Clecag;nc& er*? Hepatogram*3 Hepatogram Gall
*1 P Upslope  Downslope Bladder
Blood
9mTc-E[DA (2)*4 12.0-13.0*> 13.17-14.00 2.33-2.36 27.32-44.26 11.5-13.0 8.2-10.2
99mTc-HIDA (1) 12.0 19.47 4.15 53.12 20.5 10.0
99mTc-PIDA (1) 12.0 15.92 3.57 84.82 16.5 13.2

*1:  measured by blood clearance curve of whole blood between 10-30 minutes

analysed by time-activity curve without background subtraction obtained by computer between 5-20
minutes

analysed by time-activity curve without background subtraction of the hepatic parenchyma obtained
by the computer between peak time to 20 or 30 minutes after the injection

The number in parenthesis indicates the volunteers studied.

All of values indicates minutes after the administration

*2.
*3 .

*4.
*5 .

iy y ¥y 2

15 a5 60 t 4
' "‘. 60 ‘!Q 90
-~ o 7

a5 h : 90
e
Fig. 2 Sequential images with ?9mTc-diethyl-IDA (upper column), °mTc-dimethyl-IDA

(middle column) and #*mTc-parabutyl-IDA (lower column). 99mTc-DE-IDA scan

shows the most prompt excretion of radiotracer to the biliary trees and the upper
G. I. tract.

e
>0—-3

15 45

1>

& OICIEHRE & CBMATHRERE 2 3 0 1 JEPA%E W Z Li3EEL VW AS, MOD BT EEA] & JE

#f (NMOD) & Jii i R B = 3 T PA%ERE (MOD)
BO2Bc W THELAVIZES IFEE 2%
X U H — DRI D WRRET L T 7z (Table 5).
NMOD B T3 #Ep L FEap TRt RicZEx R

FHEFITHLNICEELVL VL 2HENREN
7z. MOD o #jHp| < fREERH, Lmmibadk
MABRIY HEVE#BRALhEL LY, F
T-HBIE R O @A E R U AR 72 JE @ i H 53904 LA
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Table 4 Analysis of the gallbladder filling on 9Tc-EIDA scan in clinically confirmed

cases without cholecystectomy

No. of

Filling Time of Gallbladder (G.B.)

b <15M <15- <30- <45- <60M No.
M 45M< 60M <
Parenchymal Group 27 13 6 3 0 2%1 3*2
No Disease 7 5 2 0 0 0 0
Biliary Group 36 2 4 2 0 4 24
cholelithiasis with/ 16 2 2 2 — 1 9
without cholecystitis
choledocholithiasis 6 — — — — 1 5
phrygian cap 1 — — — — 1 —
CCD*3 1 — — — —— — 1
CBA*4 3 — — — — — 3
cancer of G.B. 2 — — — — — 2
pancreas tumor 7 — 2 — — 1 4
Total 70 20

12 5 0 6 27

*1: No fast=1, Drug Induced Hepatitis=1
*2:  No fast=1, Infantile Hepatitis=2

*3:  congenital choledocal dilatation

*4: congenital biliary atresia

Table 5 Scintigraphic patterns with mTc-EIDA according to serum bilirubin level in non-
mechanical obstructive diseases (NMOD) and mechanical obsturctive diseases

(MOD)
Serurm Good Filling of Gut Entry of Prompt Transit
Bilirubin Parenchymal Gallbladder Radiotracer of Radiotracer
level (mg/d/) Uptake by 45 M by 45 M through C.B.D.
8 NMOD*! MOD*2? NMOD MOD NMOD MOD NMOD MOD
<1.0 8/11 17/17 7/11%3 6/17*4  10/11 13/17 10/11 12/17
<1.0-5.0< 11/16 11/12 14/16*5 2/12 13/16 4/12 12/16 0/12
<5.0-10.0< 0/2 0/5 12 0/5%6 1/2 0/5 12 0/5
=10.0 0/0 0/4 0/0 0/4 0/0 0/4 0/0 0/4

*1:  Non mechanical obstructive disease of biliary tracts
*2:  mechanical obstructive disease of biliary tracts

*3: No fast=2, cholecystectomy=2
*5:  cholecystectomy=1

BbBlgshsHmsrshik.

Table. 5 »#3i394]»> NMOD r MOD o it
RIZE L THRF L. IERHA L, b
T 905> LARE D KRARAF 2 FF NI O ff HY 23 BH ¢
(RreM0EE%E), &2 Wi EbE A2 < i
Shigngl GELNEEAZE) & MOD & Lzhll
44ix NMOD ¢ L7z. NMOD & MOD iz% 1
BlSoDEBHINBESh, S5%OBKHERTH -
7z. NMOD o 1 ffix, 24 Bt b FRER L&
o B DHEH S h, SRS E (Fig. 3) &

*4:  cholecystectomy =1
*6: cholecystectomy=1

R CHTRZRLICHLEAFR  (Bil; 8.6 mg/d)) T
S7z. MOD o 1 ix, MR, RVKILE, ¥k
s HEHE N BIER S h, NMOD L 27 L 7-. fE5
A5e 2 PAZER) o BRI (Bil; 9.1 mg/d) TH - 7z,
M ER o 8 ik, NHFE, NHE TR 6 1] &
Se RN BAZE 7 b O S RN E LR AE A 1 451
ot U CHE N & AT L7 SE B T H o7
(Fig. 5a, 5b),

Z DTN SR ZE ORI o —Bh & L THH%E
MEORESCHA STV, Ak 14
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Fig. 3 Typical sequential scintigraphic patterns in congenital choledocal atresia.

Fig. 4 Incomplete obstruction caused by the cancer
of the head of the pancreas. This study was
preoperatively appreciated as the non-
mechanical obstructive biliary disease mainly
due to the visualization of the gallbladder
(gb) and the colon at 24 hour-post injection,
in spite of the faint demonstration of the com-
mon bile duct (cbd).

i *mTc-EIDA g n 85t & v (Fig. 6).

Iv. = x£

Loberg 2 |z & % 99mTc-HIDA DOBH3I1X, #*
D% o 9MTe-IDA FHEEOGRLAEM LY, fRa
I OFHEOBEKICHEIREIC L. FHHD
3, 99mTc-HIDA?:® L 99mTc-PIDAY {25 uv TEg
PR8N X V5 LT & 7. 99mTc-HIDA (3 Ifiité
T, HHBITRHREMRL T 525, JRyPPE
EhaEENE£L, ZOFEMTEICEE L LI
XV —Jg B % %, Rosenthall!V & 04T
i Efl 5 mg/dl LUF ORER T 725 v & RS 75 8 5]
PRI FrLnEIhT v 5. K, %°mTe-
PIDA xjrEit Sh 28 A3 <, BELN
M X DR R v, EHBEN S Hh B

B&AD s <, £ FEEERR M RV
feiz, MHEROMHICHEE S Y, REMKT £
TICH 2 B+ 5 HHWEH - 7.

A ERRE L7 99"Tc-EIDA (3, 1 # ¥ %, AF
FEEOBBAHER LMD, HHBITRNE <,
fEE DA T ATV, LedsT, HEEL
~L 10 mg/dl YL EoBAEMEER T, IEEA
FEH AR S 15 mg/dl UF o #a #1391 37 1
95%) ICHIERRERDERNRETH 572, TDZ
Lit, »EWMOMEANTS hiE, *"Tc-EIDA
1%, mTc-HIDA X b LG Y, %
7z, 99mTc-PIDA X Y {HAFPAZEMAL O & v
S THESNIEZ LETBLTNS.

FFARGE 2 % v 1 & 2 FFARER B OER] & v D
HEZDORF Y RE— X VLA, 1
P O F I, KWILFNEE, »5vid B
FHEE, PAZEME L JEPAZEME & BRI 3 D HE A BT
RThol. FcHEHETRENRSAEZ. L
L, #DFKEHBOLH L W) HTIREERD Y,
AR 1 1 B R B R N A ER] 16 4 10 4
(62.5%) T, FrOEBMEAEERETE, SR
25 IFEEAEIC W 2 ZAEBIICH & 228 & RV
F Lk o, CBHAFKBICRE VT,
9OmTc.IDA (% # I L~ & MUk i 2 3 R i
B2 %380 b5 03, IFRIKEOIREE &3 SRR«
BhHAE & /R 3 72 (IS RE 0 E BRI EE L v &
EhTWwW3®, LEh->T, HEMHREED OER
LWVWHHTREEPEZONTY, Bz 0EH
PR OERMFME W) A TIREIRZZ LY.
13, MRFEIEMHE, EEBOFEEZTRERT S
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15
9mTc-E-IDA

Fig. 5a Sequential images with *mTc-EIDA and endoscopic retrograde choleangiogram
(ERCP) in congenital choledocal dilatation. This young female was operated on
cholecystectomy and papilloplasty before these study. ERCP demonstrates the
dilatation of the common bile duct and the right intrahepatic biliary tree as well
as the intrahepatic cholelithiasis (X) and the abnormal entrance of the pancreatic

duct (#).

90 ERCP

90

Fig. 5b Postoperative scan in Fig-6A.
Note the no radiactive stasis in the left
intrahepatic duct (LIB) and the prominent
stasis of the radiotracer in the dilated right
intrahepatic duct (RIB) as well as persistent
visualization of the hepatic parenchyma.
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Fig. 6 Combined nuclear images in hepatocellular carcinoma. ?mTc-EIDA and $7Ga
are taken up in the area of the inferior aspect of the left lobe of the liver.

HHEATRTH 5. RS ERRESR 35 R

XY ‘iﬁ)‘<:ﬂ'ﬂ‘7’_&t‘ SN ThTn s,

RO oL o, S, WMMA4#“
iurw&tw,fmﬁ RPEFLIELD LB
b s

9mTc-HIDA, 99mTc-PIDA, 99mTc-EIDA LIS} 12
9mTc-PIPIDA 15:10 o4, & % 13 % O R IRF
fliix *9mTc-EIDA &a:oau~k#&-faLrL\
Zhn 9MTeIDA #FHEifkic numﬁquxx
OIS, FIH LI X ‘zr-.ﬂ'f/ wEEhTw
L0 B\EREAIC B W T, #ER, CT =
¥y AT XY ISR UiLa D EERNI
LThbT Sz AaRBRL &k, £, B
FERIEFNC BV TIE, B E TIERIC X - TiX
Wl &2 B L, *mTc SR L L Coyiilfy
PnErShind n2mAb5. Lichi->T,
JFIEIE 2 % ¥ v O—fkf A B, FERT XY
Ffe 2 7 B R T 23 4530 37 0 FES ) B D AR E ]
ﬁﬁ%’“k?&bﬂt.”ﬂbHDA T, WekR
A8 O PRI 23 < TR LB R E 155
pa»vv% T, ZhETo 9nTc-IDA FH¥
R D 75 72 T iddie b BRI AT I U 7o JEEA M

AELTWS LR bh3.
V. & &

9mT-EIDA 0 A fKIBIIE /s & Ui 1104]118[3]
DAF ¥ LIZHOWTHRA LT ORER 2.

1) 9mTc-EIDA %, 9mTc-HIDA <> 99mTc-
PIDA (cl#k LItk 7 vV 7 5 > 22358 H» T, JH
OB LM, kIO T1/213 27.3~443
HThH ot

2) 99mTc-EIDA o 2 Wil % © o R PR i3
KI13% Th -1z

3) #yH L < 15 mg/dl LA o 39 #3745
(95%) THHZEME L IEPAZEMESE O EERI 25 v RE T &
-7z,

4) 99mTc-EIDA (ZRRAERFH 23 <, HREH

i L e IREE R E R A L T e,

Ak Lo BB, ALBIRBENEL, S e
muw%mﬁk%m%ﬁﬁﬁm%%~%ﬂoﬁkw;m
BhEniziz L7cZ L&k DB L.

ah,ﬁrimﬁaﬁ,uMMBéﬂErﬁ(mmm
BAFISS4ELLH) I THEK L.
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