REEREEL 168 H2 R

AER 9 A

€ F ON-F A E-A K B

= Abstract=

Tc-99m EHIDA Scintigraphic Demonstrability of Biliary Elements and Liver
Function Tests in Hepatobiliary Diseases

Choon Yul Kim, M.D., Myung Hee Lee, M.D. and Yong Whee Bahk, M.D.

Department of Radiology, Catholic Medical College, Seoul, Korea

In the present communication, the results will be reported on a clinical study of how well
scintigraphic visualization of the hepatobiliary elements and several commonly used clinical
liver function tests correlate each other in various diseases oft hepatobiliary system. The
demonstrability of the biliary tract, gallbladder (GB) and duodenum was rather closely
paralleled to serum bilirubin level and less closely to alkaline phosphatase and rather poorly
to SGOT and SGPT. The biliary tree could not be visualized scintigraphically when biliru-
bin exceeded 10.5 mg/dL '

The usefulness of Tc-99m EHIDA [N-(2, 6-diethylacetanilido) iminodiacetic acid, made by
Amersham, England] hepatobiliary scintigraphy (Tc EHIDA HBS) in settling diagnostic
controversy and ambiguity raised by oral cholecystography, intravenous cholangiography and
ultrasonography in many hepatobiliary diseases is well known.

The purpose of this investigation was to semiquantitatively evaluate the scintigraphic de-
monstrability of the hepatobiliary tract, GB and duodenum following intravenous injection of
Tc-99m EHIDA in normal subjects and in patients with a disturbed liver function from vari-
ous hepatobiliary diseases.

The hepatobiliary scintigraphy was performed in 10 normal subjects and 39 patients with
various hepatobiliary diseases(Table 1) at the Dept. of Radiology, St. Mary’s Hospital Catholic
Medical College, Seoul, Korea during 2 years period from September 1979.

Scintigraphic examination was started at end of 3 minutes after intravencus injecticn of
Tec-99m EHIDA in the amount of 50 xCi/kg and was continued until after 30 minutes at
5 minutes interval. The imaging was usually terminated when the tracer cculd be seen in
the duodenum. Late scintigrams were obatained at 1'/;, 2, 3, 4 and 6 hours when reeded.

Scintigrams were analyzed in terms of promptness and clarity of visualization of the biliary
tree, GB and duodenum and demonstrability of these anatcmical Jandmarks was correlated

with the values of liver function tests.
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The demonstrability of the common hepatic duct, common bile duct, GB and duodenum was
closely paralleled to the level of serum bilirubin when it is less than 10.5 mg/dl as shown in
figure 1. However when the bilirubin exceeded 10.5 mg/dl the time of visualization between
protracted reaching a flat curve or plateau around 10.5 mg/dl. The biliary tract could not
be visualized when the bilirubin was higher than 10.5mg/dl. The correlability between scin-
tigraphic demonstration and serum alkaline phosphatase was less strong and between scinti-
graphic demonstration and SGOT and SGPT was rather poor.

The present clinical study confirmed the usefulness and limitation of Tc-99m EHIDA hepa-
tobiliary scintigraphy in visulizing and diagnosing the: biliary system and duodenum when
radiogrpahy and ultrasonography failed to provide useful informations. Scintigraphy was very
helpful in the diagnosis of neonatal hepatitis, biliary atresia, cholecystitis and extrahepatic
biliary obstruction.

The hepatobiliary system and duedenum were visualized when serum bilirubin level was
less than 10.5 mg/dl, SGOT 135 units, SGPT 114 units and alkaline phosphatase 52,2 KAU.
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Table 1. Materials(cases)
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Biliary atresia
Postcholecystectomy syndrome
Extrahepatic biliary obstruetion
Neonatal hepatitis

Cholecystitis

Common bile duct stone
Chronic hepatitis
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Table 2. Liver function tests in normal and hepatobiliary diseases

Number  gilirubin SGOT SGPT e e
Normal 10 0.8(0.6~ 1.0) 59.3(23~114) 40.3(23~ 68) 1.7(1.2~ 2.9)
Biliary atresia 9 9.4(5.4~18.2) 109 (55~200) 93.6(20~187) 9.6(2.6~32.0)
Postcholecystectomy syndrome 8 3.5(0.8~ 7.8) 57.8(29~ 73) 64.2(29~101) 3.3(0.2~ 9.7)
Extrahepatic biliary obstruction 7  13.8(1.2~25.2) 97.8(82~135) 269 (81~153) 14.2(1.7~50.0)
Neonatal hepatitis 6 6.3(2.4~10.0) 142 (87~138) 84.0(52~136) 8.2(6.7~ 9.1)
Cholecystitis 5 4.0(1.5~ 8.0) 50.0(35~ 62) 73.6(29~214) 4.4(0.2~ 7.6)
Common bile duct stone 2 7.8 73 60 4.8
Chronic hepatitis 1 5.9 950 960 1.7
Liver cirrhosis 1 24.2 200 150 4.4

Tabie 3. Scintigraphic visualization time of hepatobiliary elements and duodenum

Hepatobiliary I
ntrahepatic Common Common
Iggr;éﬁéiﬁg‘g elements Cases Liver biliary hepatlc Gallbladder bile Duodenum
disrv)ease y radicles duct duct
Normal 10 3/ 11748" 13748" 18748" 22730" 26718”
( 5/ ~20") (5"~20") (10°~307) (15'~35") (15’ ~35")
Biliary atresia 9 37 * ES * % %
Postcholecystectomy syndrom 8 3/ 17/30" 177307 * 23718" 26742"
(5~30") (5°~30") (10" ~40") (10°~40")
Extrahepatic hiliary okstruction 5 3’ % * *k * %
2 3 65 ’ * 65/ *
(407 ~90%) (40" ~90") (40" ~907)
Neonatal hepatitis 6 37 457 70, 607 707 1107
(30 ~90") (60°~90") (607) (60%~907) (80° ~150")
Cholecystitis 5 37 18748” 13~50” * 277307 357
(5°~40") ( 5°~40") (10 ~60") (20°~607)
Common bile duct stone 2 R 207 207 207 307 407
Chronic hepatitis 1 37 * * * * 3k
Liver cirrhosis 1 37 * * * % %

* Nonvisualization until 4 hours

A Eolgeh. o7l
mCi, 3~8ml &
ot Apgatel.
ZAGFL 504Ci/kgold AR Tl B
£ A4 WAE FAHS B4 ebobole A4
of A F, 2 FEAY i §AEZE
#o. 27n 229 3N Fad oo
EHIDA 3~5ml(50 pCi/kg)E whmldl] <1<-3] (bolus)
A5t 54 o) AF7AA & FEAAL 12
FACE 2% G4s B3R LB %A Y
AA FoF 38o] 2FIA4E YA 5 BA0E
30874 2t FEAE B 19T 463, 60%,

REAH #mTe 0,49 10~30
F9a F 1587 4eed gAAF

903, 1204, 180% WASHE 4477+ 9g et

Aolx g B AR-FH)
g L aste w4

Jebge A A4

ZWl o},

£ Fol A 2o 32 gEf &
g AR EE s ekt

4

X
Ad

#°Tc-EHIDA & A}8-3F 7k« 25419 zulsldeled

AEE 299
AN GEASF
33T 8,

A4l s stgen 2% A= 104,
(biliary atresia) 9ei,
SaAd &

FAEET

A FESLESAHF

(extrahepatic biliary obstruction, EHBO) 7], AL

___73__



Time (minutes)

180 —REBZEBA%L  H16% $25% BE $2 1082
%
O CHD * *
w50l ACBD * *
' @aGB I U
B Duwo. »* *
“# Nonvisualization *
120¢
Y |
o B
BOA O
60 oA om n .Q‘ oA
° A
L mA am
3o0p 040 8 0 ma
|s A cA
|4 on AO ce
10 CAO® o OAI o
Normad Posc.ccs. Chole'tis CBD stone  N.M. ERBO  BA. CAH ' Cirthosis

Normal and pathologic conditions of hepatobiliary system,

Fig. 1. Seintigraphic visualization time of the biliary ductal system in various hepatobliary diseases.

Fig. 2, Tc-99m EHIDA hepatobiliary scintigram in
common hepatic duct carcinoma with chol-
edochojejunostomy. Serum bilirubin 10.5
mg/dl, SGOT 162 U, SGPT 147 U and
alkaline phosphatase 9.5 BU.
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Fig. 3. Tc-99m EHIDA hepatobiliary scintigram
in acute cholecystitis, Serum bilirubin
1.6mg/dl, SGOT 93U, SGPT 740 U and
alkaline phosphatase 5.8 BU.

Fig. 4. Tc-99m EHIDA hepatobiliary scintigram
in common bile duct stones(arrows). Serum
bilirubin 0.8 mg/dl, SGOT 111 U, SGPT
176 U, and alkaline phosphatase 21.5 BU.
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(Fig. 3).
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Fig. 5. A correlation between serum bilirubin level and time of visualization of common duct hepatic
(CHD), common bile duct (CBD), gallbladder (GB) and duodenm (Duo).
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Fig. 6. A correlation between serum alkaline phosphatase level and timé of visualization of common hepa-
tic duct (CHD}, commion bile duct (CBD), gallbladder (GB) and duodenum (Duo).
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Fig. 7. A correlation between SGOT level and time of visualization of common hepatic duct (CHD),
common bile duct (CBD), gallbladder (GB) and duodenum (Duo).
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