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ABSTRACT

99m EHIDA (2, 6 - diethyl phenyl carbamoyl methyl iminode acetic acid).

Serum bilirubin level of the patients were ranged between 2.6 - 27 mg %
with clinically evident of hepatobiliary damage. There were 684 patients with hepa-
tocellular disease and 70 patients with obstructive jaundice Overall accuracy was
about 89 %. However the result of the radioisotope cholescintigraphy was inversely
related to the level of serum bilirubin concentration The accuracy of the imaging
was 98 % when the serum bilirubin level was within 5 mg%, but it drops to 69 %
when the serum bilirubin level crossed 15 mg%.The sensitivity for obstructive jaun-
dice was 87 % and for hepatocellular jaundice was 89 %. Tc-99m EHIDA has been
used extensively to demonstrate its reliability in differentiating the obstructive jaun-
dice from hepatocellular jaundice as long as the bilirubin remains below 15 mg%.

I I epatobiliary scanning was performed in 754 jaundiced patient using Tc-

INTRODUCTION

Jaundice is a very common problem in
Bangladesh. Themain problem during man-
agement of jaundice patient isto determine
whether theicterusis of hepatocellular or
of mechanicd origin. Clinical and biochemi-
cal datahelp the clinician mostly in deter-
mining the cause. In the past, anon-inva-
sivemethod for detection of hepatobiliary
disorder, ultrasonography, was not avail-
ableinthisarea. Soradionuclidescintigra-
phy technique for detection of the cause
of jaundice, waswidely used and selected
by thelocal clinicians.

In early days of radionuclide cholescin-
tigraphy, 1-131 rose bengal wastheradiop-

harmaceutical of choice. After theintro-
duction of Tc-99m, various Imminodi ace-
tic acid compounds have been used for
investigation of hepatobiliary disorders?.
The main advantage of this compound is
itsrapid uptake and excretion by theliver®
Varieties of IDA derivatives have been
introduced and evaluated in various
hepatobiliary disturbances“-"

The purpose of this study is to evaluate
the ability of Tc-99m EHIDA to differen-
tiate hepatocellular from obstructive jaun-
dice and to establish the Tc-99m EHIDA
hepatobiliary scan asaroutinetest for the
jaundice patientsin our hospitals.
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MATERIALS AND METHOD

754 jaundice patients were investigated
during 2 years period from 1995 to 1997.
Thefinal diagnosisas obtained by several
diagnostic methodswasshownin Table 1.

The labelling of tracer was done by add-
ing Tc-99m pertechnatate solution into a
vial  containing2,6-diethylphenyl-
carbamoylmethyl iminodiacetic acid
(EHIDA) from Amersham Inc., U.K.
Each patient wasinjected 4 - 6 mCi of Tc-
99m EHIDA intravenously after an over-
night fast.

Using a scintillation gamma camera with
low energy all purpose (LEAP) collima
tor, sequential anterior views of the abdo-
men were obtained. Images were taken
immediately after injection and at 10 min-
utesinterval upto 1 hour. If there was still
non - visualization of gall bladder and/ or
gut, imaging were done at 15 minutesin-
terval upto 2 hours and if necessary at 24
hours after injection.

RESULTS

By using the following criteria: hepatic
uptake of thetracer, discharge of thetracer
from the hepatic parenchyma, visualization
of the intestine and visualization of gall
bladder,

the scintigraphic findings were classified
into three groups asfollowed:
a) Hepatocellular Diseases
b) Complete Extrahepatic Billiary
Obstruction
c) Incomplete Extrahepatic Billiary
Obstruction

Theresults of different disease groupsare
summarized in the Table 2

Theresultsof scintigraphic findingsineach
disease groups are shown in Table 3.

The comparative results of scintigraphic
findings and final diagnosis are shown in
Table 4.

Table 1 Final Diagnosisin patients with jaundice :

Scintigraphic Findings Final Diagnosis
Hepatocellular Disease Viral Hepatitis** /***
Amoebic Hepatitis**

Ch. Liver Disease**
Hepatic Metastasis ***

Complete Extrahepatic
Billiary Obstruction

CaHead of Pancreas * /***
Stonein CBD */****
StrictureCBD *

CaGall Bladder */**

Incompl ete Extrahepatic CaHead of Pancreas*

Billiary Obstruction Stonein CBD * [ ****
StrictureCBD *
Cholangitis**

LB BaBu|lrrBR(E

* Confirmed by surgery

** Confirmed by laboratory / clinical diagnosis

*** Confirmed by biopsy
***% Confirmed by ultrasonography
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Table 2 Different disease groups according to serum bilirubin level.

Serum Bilirubin
Final Diagnosis <5mg% 5-15mg% >15mg%
Hepatocellular Disease 278 X1 155
Complete ExtraHepatic Obstruction 17 2 8
Incomplete ExtraHepatic Obstruction 4 n 1
a) Hepatocellular Disease: cretion of isotope through biliary treeinto

the intestine with or without visualization
of GB. In cases where the bilirubin level
was between 5 - 15 mg %, the parenchy-
mal tracer uptake was moderately pre-
served, but biliary tree and intestine were
nonvisualized in most cases (Table 5).

In 278 patientsthe serum bilirubin level was
below 5 mg%. In these cases there was
mild to moderate degree of impairment of
tracer uptake by the liver parenchyma.
There was also evidence of delayed ex-

Table 3 Summerized Scintigraphic Data of all patients.

Final Diagnosis No. Hepatic Gut GB Biliary tree
of pts.  Uptake  visualization visuaization visualization

Hepatocellular disease

a) Viral hepatitis 462 0-A 0 0-A A-B
b) Amoebic hepatitis 106 A-B A 0-A A-B
¢) Ch. Liver disease & 0-A A 0-A 0-A
d) Hepatic metastasis K1 A-C A 0-A A-B
Complete Obstructive jaundice
a) CaHead of the pancreas 7 0 0-A 0
b) CaGall bladder 2 A 0-A 0 0
¢) Stonein CBD 13 A-B 0-A 0 0
d) Stricturein CBD 5 A-B 0-A 0 0
Incomplete Obstructive jaundice
a) CaHead of thepancreas 3 B 0-A A A
b) Cholangitis 1 B 0 0 0
¢) Stonein CBD 1 B 0 A A
d) Stricturein CBD 1 B A A-B 0-A

Hepatic Uptake of tracer Gut visualization GBvisudization Biliary treevisuaization

O Very poor (Liver could Notvisuadized  Not visuaized Not visualuized
not bewell outlined)

A Poor uptake (Liver was Barely visible Poorly visualized Poorly visualized
barely outlined)

B Moderate uptake (Liver Visuaized Visuaized Visuaized
was outlined clearly, but
tracer uptake was delayed)

C Good uptake Visuaized Visuaized Visuaized
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Table 4 Comparative results of Scintigraphic diagnosis and final diagnosis according to
Disease group and Serum bilirubin level.

Final diagnosis
Hepatocel lular Complete Incomplete
Disease Extrahepatic Extrahepatic
Obstruction Obstruction
Serum bilirubin Serum bilirubin Serum bilirubin
(mg %) (mg %) (mg %)
Cholescintigram S 515 >5 <5 515 15 <5 515 >15 Totd
diagnosis
Hepatocel lular 2711 2¥ 16 w W 00) o 615
disease
Completeextra- 3 8 6 17 2 (00] (00] 2 0 64
hepatic obstruction
Incomplete extra- 4 4 4 00] 1 8 4 9 1 75
hepatic obstruction
Total 278 251 155 17 29 8 4 1 1 754
b) Complete Extrahepatic hours, except in 1. In this case, the gall
Obstruction: bladder was not visualized. There was

evidence of delayed tracer excretion into
the intestine in 9 cases. In 12 cases, the
gdll bladder was visualized within 4 - 24
hours where excretion was markedly de-
layed. In 3 cases the common bile duct

Tracer uptake by theliver parenchymawas
more or less preserved. But there was no
evidence of concentration of tracer in the
intestine or billiary tract upto 24 hours af -
ter injection with or without visualization .
gall bladder (Table 2 & 3), was dilated.

c) Incomplete Extrahepatic DISCUSSION

Obstruction: Tc-99m EHIDA uptake by the liver has
been shown to compete with the bilirubin
level in the circulating blood stream. In-
creased serum bilirubin level decreased the

Therewas moderate to good uptake of iso-
tope by theliver. Gall bladder and billiary
tree were visualized in al cases within 2

Table 5 Scintigraphic findings : Serum Bilirubin Vs. Biliary tree visualization.

Serum Bilirubin
Diagnosis <5mg % 510mg% 10-15mg%  >15mg%
Hepatocellular Disease B A A-O (0]
Complete Obstruction 0] 0] 0] (0]
Incomplete Obstruction B A A (0]

O = Not visualized A= Poorly visualized B = Normal
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uptake of EHIDA by the liver. When the
serum bilirubin level isabove 15 mg%, the
information obtained is of limited valuein
the diagnosis of gall bladder disease but
may be predictablein the diagnosis of ob-
struction. Several authors®1? investigated
di-ethyl - IDA compoundintheevauation
of jaundice patients.

In our study, there is a clear relationship
between the hepatic uptake of the tracer
and thelevel of serum bilirubin. The same
result was reported by Pawels and his col-
league®. Tc-99m EHIDA imaging en-
abled us to give an accuracy of 87 % in
cases of abstructive jaundice and 89 % in
case of hepatocellular jaundice with an
overal accuracy of 89%. Theresultsshow
that the overall accuracy was much better
when the serum bilirubin level was5 mg%
or less (98 %), but is gradually decreases
with theincrease of serum bilirubin level.
It goes down to 69 % when the serum
bilirubin was above 15 mg%.

In case of obstructive jaundice, 61 out of
70 patients were reported of true positive
(Sensitivity = 87 %) and in hepatocellular
disease 612 out of 684 patients were re-
ported of true positive (Sensitivity = 89 %).
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