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1.	Introduction
Neonatal hepatitis and biliary 

atresia are the most frequent causes 
of neonatal jaundice (1, 2, 3, 4, 5, 
6, 7). Biliary atresia is the most im-
portant surgical cause of cholestatic 
jaundice in this age-group (8, 9, 10, 11, 
12, 13). The common histopatholog-
ical picture is one of inflammatory 
damage to the intra and extra hepat-
ic bile ducts with sclerosis and nar-
rowing or even obliteration of the 
biliary tree (14). The reported inci-
dence of BA varies from 5 / 100,000 
live births in the Netherlands (11), 
to 32/100,000 in French Polynesia 
(12, 15). The differentiation of bili-
ary atresia from other causes of neo-
natal jaundice is important in plan-
ning the appropriate diagnostic and 

therapeutic procedures. The lot of ra-
diological techniques currently used 
for investigation of biliary atresia, 
such as ultrasonography, comput-
ed tomography, magnet resonance 
imaging, percutaneous transhepat-
ic cholangiography and endoscopic 
cholangio-pancreatography, some of 
theme are invasive and some of them 
do not provide a functional evalua-
tion of anatomic lesions. Radionu-
clide hepatobiliary scintigraphy as 
one non-invasive techniques as well 
as morphological changes can pro-
vides a functional evaluation of an-
atomical and physiological changes. 
Based in reported data 99mTechne-
tium Tc99m-MBrIDA N (3-bromo-2, 
4, 6-trimetyloacetanilido) iminodi-
acetic acid has been shown to have 

better hepatic uptake and excretion 
than Iminodiacetic agents and its an-
alogues used in the past. Untreated, 
this condition leads to cirrhosis and 
death within the first years of life. 
Surgical treatment usually involves 
an initial attempt to restore bile flow: 
the Kasai portoenterostomy which is 
performed as soon after diagnosis as 
possible. Later, liver transplantation 
may be need for failure of the Kasai 
operation or because of complica-
tions of cirrhosis (14). Biliary atresia 
remains the commonest indication 
for paediatric liver transplantation 
throughout the world.

2.	Material and
methods
During 2009-2010 in our Depart-
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extra hepatic forms during the first months 
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values of total and direct bilirubinemia. After 
intravenously administration of 37 MBq 
99mTc-MBrIDA, static images were carried 
out every 5 minutes during the normal pre-
defined study and further controls images in 
cases with absence of radioactivity in extra 
hepatic ducts and bowel were performed af-
ter 1, 3, 24, 48 and 72 hour. Three neonates 
with suspected bilary atresia, before re-

peated scintigraphy were premedicated with 
cholecystokinin, 20ng/kg, intravenously 
during the three consecutive days. Results: 
Extremely high value of total (>200μmol/L) 
and direct bilirubinemia were registered  at 
all 12 neonates (>100 μmol/L) and gamma 
glytamyl transpeptidase GGT (>100 U/l.). All 
neonates were suspected for biliary atresia. 
During the normal predefined hepatobili-
ary scintigraphy, the radioactivity in extra 
hepatic biliary ducts and small bowel was 
noticed in one patient, whereas the absence 
of radioactivity in bowel and extra hepatic 
ducts were noticed in 11 patients). Eight 
patients of them were confirmed to be 
neonatal hepatitis because the minimal 
radioactivity in bowel were registered after 
1 hour (one patient), 3 hours (3 patients) 
and 24 hour (two patients), whereas in 

three other patients the radioactivity in 
bowel were absence even after 24, 48 and 
after 72 hours. Three registered cases with 
absence of radioactivity in bowel even up 72 
hours were suspected for biliary atresia. In 
repeated scintigraphy after premedication 
with CCK, we noticed intestinal activity in 
one patient, whereas in other two cases 
the intestinal radioactivity was absent even 
after 72 hours. One of them was confirmed 
as intrahepatic biliary atresia, while another 
patient was confirmed as extra hepatic 
biliary atresia. Conclusion: Biliary scin-
tigraphy represents a straightforward and 
non-invasive diagnostic method which 
enables the permeability of the biliary tract 
to be assessed in subjects with jaundice.
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ment of nuclear medicine were re-
ferred 12 infant patients with per-
sistent conjugated hiperbilirubine-
mia. All patients underwent clini-
cal examination, biochemical tests 
and abdominal ultrasonography in 
Department of Pediatry. In our de-
partment each patient was done dy-
namic hepatobiliary scintigraphy 
in the moment of intravenous ad-
ministration of 37 MBq Tc99m-MB-
rIDA N (3-bromo-2, 4, 6-trimetylo-
acetanilido) iminodiacetan. Scin-
tigraphy was carried out on a Dual 
Head-Siemens gamma camera using 
a High resolution collimator. All pa-
tients during the dynamic scintigra-
phy were positioned in supine posi-
tion. Dynamic imaging of the ab-
domen in the anterior projection at 

60 s/frame for 60 minutes was per-
formed immediately after the injec-
tion of radioactivity dose. Serial an-
terior static images were acquired at 
2, 5, 10, 15, 30, 45 and 60 minutes. In 

cases where at the end of the study 
weren’t registered radioactivity in 
extra hepatic ducts or bowel, im-

aging was repeated after 3, 48 and 
72 hours. Whereas in three unclear 
suspected cases where distinguish-
ing of biliary atresia from biliary 
dysfunction were difficult, we per-

formed choescin-
tigraphy after pre-
medication with 
cholecystokinin 
20ng/kg (3 con-
secutive day intra-
venously admin-
istration).

3.	Results
General data about our study 

group were presented in Table 1. 
Our study group was consisted from 
seven male and five female patients 
with average age of 2.8 weeks. The 
value of total biliribunemia, direct 
bilirubinemia and gamma glytamyl 
transpeptidase were extremely high 
at all cases. According to the hepa-
tobiliary scintigraphic data present-
ed in Table 2, our patients were clas-
sified into three groups: (1) non ob-
structive group (patients with de-
layed flow but presentation of ra-
dioactivity into the bowel; (2) par-
tially obstruction, delayed presenta-
tion of radioactivity into the bowel 
more than 60 minutes and (3) com-
plete obstruction (when noticed 
absence of the radioactivity into 
the intestine even 24 hour. Dur-
ing the normal predefined hepato-
biliary scintigraphy the radioactivi-
ty in extra hepatic biliary ducts and 
small bowel was noticed in one pa-
tient, whereas the absence of radio-
activity in bowel and extra hepatic 
ducts were noticed in 11 patients (Ta-
ble 2). Eight patients of them latter 
were confirmed to be neonatal hep-
atitis because the minimal radioac-
tivity in bowel were registered after 
1 hour (one patient), 3 hour (3 pa-
tients) and 24 hour (two patients), 
whereas in three other patients the 
radioactivity in bowel were absent 
even 24, 48 and 72 hour. Three reg-
istered cases with absence of radio-
activity in bowel even up 72 hours 
were suspected for biliary atresia 
Also in these three cases were no-
ticed delayed extractions of radioac-

Sex Group Age
Total 
bilirubinemia

Direct 
bilirubinemia

Gamma glytamyl 
transpeptidase

N X (week) X (μmol/L) X (μmol/L) X (U/l)
Male 7 2.7 209 134 114
Female 5 2.9 221 151 121
Total 12 2.8 215 142.5 117.5

Table 1. General data about study group

Classifications
Number of 

patients
Registration of radioactivity in small bowel

N
Normal
60 min.

After 1 
hour

After 3 
hour

After 24 
hour

After 48 
hour

After 72 
hour

Non obstructive 1 1 0
Partially obstruction 8 0 3 3 2
Complete obstruction 3 0 0 0 0 0 0
After CCK stimulation 3 0 0 1 0 0 0

Table 2. Radioactivity in extra hepatic bile ducts and small bowel

Figure 1. Case one. Gamma camera images. Normal hepatobiliary 99mTc MBrIDA scintigraphy in male 
neonates with extremely high level of bilirubinemia. The radioactivity was noticed in liver and extra hepatic 
biliary ducts during the normal study (images in the right).The radioactivity in the bowel were registered 
one hour after (images in the left)

Figure 2. Case 2. Hepatobiliary 
scintigraphy made after 
administration of CCK in patients 
with absent of radioactivity in bowel 
even up 72 hour. During normal 
predefined study (images in the right) 
and images acquired 72 hour latter, 
was noticed absence of radioactivity 
in the bowel (obstruction in the level 
of extra hepatic biliary ducts)
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tivity from blood to the hepatocites 
and were registered remnant radio-
activity in heart (characteristic sign 
for biliary atresia). In two cases were 
noticed the visualisation of the gall 
bladder which exclude the intrahe-
patic biliary atresia, while in one 
case the visualisation of gall blad-
der were absent but were registered 
the radioactivity in the area of hilus 
which is significant for intrahepatic 
biliary atresia. In repeated scintigra-
phy after premedication of patients 
with cholecystokinin 20ng/kg (after 
3 consecutive day intravenously ad-
ministration), we noticed intestinal 
activity only in one patient, whereas 
in other two patients the intestinal 
radioactivity was absent even up to 
72 hours after injection. At first case 
obstruction was noticed at the level 
of the liver (Figure 3), while in an-
other patient, obstruction was no-
ticed at the level of common bili-
ary duct (Figure 2). These two cas-
es with persistent absence of activity 
in the small bowel underwent sur-
gical treatment and later were con-
firmed as neonatal biliary atresia at 
first case, respectively as neonatal 

choleodocus obstruction in second 
case, while another patient with a 
positive response in cholecystoki-
nin test was confirmed as neonatal 
choleostasis (neonatal choleangitis).

4.	Discussion
According the reported data the 

hepatobilary atresia and neonatal 
hepatitis are two the most causes of 
neonatal jaundice (15). Accurate dif-
ferentiation of these two forms that 
cause neonatal jaundice, though it 
is vitally important is quite difficult. 
Radiological techniques used today 
for differentiation of neonatal hep-
atitis from biliary atresia are inade-
quate and inefficient (1, 4, 5, 13). The 
using of 99mTc DISIDA or 99mTcBIDA 
hepatobiliary scintigraphy reported 
to represents a considerable advance 
in distinguishing complete from par-
tial cholestasis in neonates (1, 3, 4). In 
our study we confirmed that the val-
ue of hepatobiliary scintigraphy us-
ing 99mTcMBrIDA in distinguishing 
of neonatal hepatitis from complete 
cholestasis were considerable, where-
as stimulation test with CCK can dis-
tinguish complete from partial bili-

ary cholestasis. The visualisation of 
gall bladder, radioactivity in the re-
gion of hilus in correlation with bil-
iary scintigraphy were reported as 
signs whose can help in distinguish-
ing of neonatal hepatitis from intra 
hepatic or extra hepatic obstruction 
(1, 2, 3, 4, 7, 8, 10, 12, 13). In our study 
also were confirmed that hepatobili-
ary scintigraphy as non invasive diag-
nostic method is very important in 
distinguishing of intra hepatic from 
extra hepatic biliary obstruction.
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Figure 3. Case 3. 99mTc 
MBrIDA Hepatobiliary 
scintigraphy made in patients 
with extremely high level of 
bilirubinemia. Absence of 
radioactivity in bowel during 
predefined study(right images) 
and after 24 hour (left images)

Figure 4. Case 3. Repeated 
scintigraphy (case 3) after 
administration of CCK. The 
absence of radioactivity in 
bowel and biliary extra hepatic 
ducts were registered in normal 
predefined study and after 24 
hour.


