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ABSTRACT

Background: Biliary atresia (BA) is the commonest fatal liver
disorder in children. It results from developmental anomaly
due to fibrosis of extra hepatic bile ducts. The reported global
incidence of biliary atresia varies from 5/100,000 to 32/100,000
live births. Accurate diagnosis is important before 8 weeks of
age, since hepatoportoenterostomy (Kasai’s procedure) has a
90% success rate at this stage whereas success rate drops to
20% beyond 3 months. On the other hand, neonatal hepatitis
(NH) which is other most common cause of neonatal cholestasis
(NC) needs conservative treatment. So, differentiation of
biliary atresia from neonatal hepatitis is very crucial.
Hepatobiliary scintigraphy (HBSG) is most popular method to
differentiate biliary atresia from neonatal hepatitis. But in
severe neonatal hepatitis the diagnosis become inconclusive
when excretion of radiotracer in bowel become absent along
with prolonged cardiac activity. Prolonged cardiac blood pool
activity in hepatobiliary scintigraphy is an indication of
hepatocyte destruction in neonatal hepatitis. The aim of the
study was to assess the efficacy of cardiac blood pool in
hepatobiliary scintigraphy for diagnosis of neonatal hepatitis in
suspected biliary atresia patient.

Patients and methods: A total of 24 infants with history of
conjugated hyperbilirubinaemia underwent HBSG showed
prompt cardiac blood pool activity (9 infants) and also with
prolonged cardiac blood pool (15 infants) with no excretion of
radiotracer in bowel either in early or delayed images was
included in the study. The findings of HBSG were compared

with percutaneous liver biopsy findings and analyzed.

Result: Among 24 infants prolonged cardiac blood pool
activity in HBSG was observed in 11 (73.3%) BA infants and
4 (44.4%) of NH infants. Absent bowel activity with prompt
clearance of cardiac blood pool activity was observed in 4
(26.7%) BA infants and 5 (55.6%) NH infants. The difference
was not statistically significant (p>0.05).The -calculated
sensitivity of cardiac blood pool activity in HBSG for
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evaluation of NH was 44.4%, specificity was 26.7%, accuracy
was 33.3%, positive predictive value (PPV) was 26.7% and
negative predictive value (NPV) was 44.4%. The sensitivity,
specificity, PPV, NPV and accuracy were low due to large
number of false positive infants which might be due to
complete obstruction of bile duct or due to early hepatocyte
destruction (within 3 months of age).

Conclusion: Although prolonged cardiac blood pool activity
was considered as diagnostic criteria for the diagnosis of NH
in suspected BA patient but it could not be able to differentiate
these two conditions.

Key words: Biliary aresia, Neonatal hepatitis, Hepatobiliary
scintigraphy, Cardiac blood pool.

INTRODUCTION
Neonatal Cholestasis (NC) is defined as conjugated

hyperbilirubinaemia occurs in the infant as a
consequence of diminished bile flow. It accounts
almost 30% of hepatobiliary disease of children. The
usual presentations of NC are with variable degree of
jaundice, dark urine, pale stool and enlarged liver. The
two main causes of NC are biliary atresia (BA) and
neonatal hepatitis (NH) (1, 2).

Jaundice in first 2 weeks after birth accounts in 2.4%
to 15% of newborns. It may be due to conjugated
hyperbilirubinaemia or unconjugated hyperbiliru-
binaemia (3). Jaundice in infants is mostly
unnconjugated bilirubin variety which resolves
spontaneously without intervention. However, if
jaundice persists beyond 2 weeks of age, NC or

conjugated hyperbilirubinemia must be considered in
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the differential

hyperbilirubinemia is never physiologic and if

diagnosis. Conjugated

untreated metabolic  dysfunction and serious
hepatobiliary consequence like chronic liver disease
may occur. Hence identifying the underlying cause of
conjugated hyperbilirubinemia or NC is essential to
ensure appropriate treatment in time for optimal
prognosis. Even though in some cases the specific
treatment may not be available, early medical

management and optimization of nutrition of the

infants with cholestasis can prevent complications (4).

BA is the end result of a destructive, inflammatory
process that affects intra and extra hepatic bile ducts,
leading to fibrosis and obliteration of the biliary tract
with the development of biliary cirrhosis (1). Infant
presented with NC due to BA requires surgical
intervention. NH is the inflammation of liver occurs in
early infancy usually between one and two months
after birth and the reported incidence of NH is 1 in
8000 live births

management (5, 6). Hence, differentiation between

and needs adequate medical
BA and NH is very important for treatment planning

and to avoid unnecessary intervention.

No single test can distinguish BA form NH, clinically
it is difficult and biochemical tests are inconclusive.
Various imaging modalities are currently used for the
diagnosis of BA and NH. These are abdominal
ultrasonography,

radionuclide hepatobiliary

scintigraphy, computed tomography, magnetic
resonance imaging and percutaneous trans-hepatic
cholangiography. Some of these modalities are
invasive while others do not provide functional

information (7).

HBSG is a non-invasive, popular nuclear medicine
imaging modality. It is widely incorporated in an early
investigation work up of NC. It plays an important
role in the diagnosis of BA from other causes of

cholestasis in early stage of the disease (8).
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99m Technetium (*™Tc) labeled iminodiacetic acid
(IDA) the
radiopharmaceutical for HBSG. Normally HBSG is
characterized by rapid uptake of **"Tc IDA by the

hepatocyte, rapid clearance of cardiac blood-pool

is most commonly  used

activity followed by sequentially visualization of
activity in intrahepatic and extra hepatic biliary ducts,
gallbladder (GB) and upper intestine. Usually peak
hepatic uptake occurs within 5 minutes, cardiac blood
pool activity clears within 15 minutes, the GB may be
visualized within 10 minutes. Occasionally GB may
not be visualized in neonates, which is physiological.
The intestinal or bowel activity is usually seen
between 20 to 30 minutes (9).

In NC visualization of tracer activity into the bowel
excludes BA. According to Moyer et al. the sensitivity
of hepatobiliary scintigraphy in diagnosis of BA is as
high as 83-100% (10). In infants with BA within three
months of age; hepatocyte functions remain normal
and hepatobiliary scinigraphy shows prompt or
normal hepatic uptake with rapid cardiac blood pool
activity clearance. Presence of activity in the bowel is
consistent with NH or other causes of NC. However
bowel activity may be absent in case of severe NH or
in hepatocyte destruction. Hepatic dysfunction in NH
causes delayed clearance of tracer from the blood pool

leads to prolonged cardiac blood pool activity (11).

It is well accepted that no single clinical, biochemical
or imaging study is entirely satisfactory in the
evaluation of NC. Final diagnosis can be made by
correlation of data from clinical history, biochemical

values, imaging and liver biopsy (12).
PATIENTS AND METHODS

This prospective observational type of study was
carried out in National Institute of Nuclear Medicine
& Allied Sciences (NINMAS), BSMMU campus,
Dhaka from July, 2015 to December, 2016. Infants

who were suspected for biliary atresia due to absent
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bowel activity in HBSG were included in this study.
Infants who were more than 3 months of age, with
history of unconjugated hyperbilirubinaemia and also
with co-morbid disease such as renal failure, bleeding

disorder, congenital anomaly were excluded.

All the infant’s guardians were informed about the
potential risk and benefit of the procedure and
informed written consent was taken from each
patient’s guardian before the procedure. Details
history and patient’s biochemical tests findings were
recorded from their medical file. HBSG was
performed with *™T¢ BrIDA or Mebrofenin which
was given intravenously according to body weight.
The patient was scanned under dual headed gamma
camera with high resolution collimator using 256 X
256 matrix in supine position. Then sequential images
were obtained at 5, 10, 15, 20, 25, 30, 45 and 60
minutes in anterior view. Additional images in right
lateral position were taken when required. Delayed
images were taken at 2, 4 and 24 hours. When there
was prompt hepatic uptake and prompt blood pool
clearance (<15 min) but no excretion of radiotracer in
the bowel those were reported as suspected BA. The
prolonged cardiac blood pool activity (>15 min) and
no visualization tracer in the bowel were considered
as inconclusive. Liver biopsy was done in 24 cases. If
section showed core of liver tissue, portal tract
showed mild fibrosis and infiltration of chronic
inflammatory cells; the diagnosis of BA was
confirmed. If section area showed moderate number
no bile duct

of chronic inflammatory cells,

proliferation; the diagnosis was hepatitis.

The collected data were compiled and analyzed using
computer based software MS Excel and SPSS
(Statistical Package for Social Science) version 20 for
windows by appropriate statistical methods. In each
analysis level of significance was 0.05 and p value <
0.05 was considered significant. The sensitivity,
specificity, PPV, NPV and accuracy of cardiac blood

pool of HBSG were measured.
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RESULTS

Among 24 infants (15 males, 9 females) liver biopsy
confirmed BA in 15 infants and NH in 9 infants. BA
group is mentioned as group A and NH group is

mentioned as group B.

It was observed that 5 (33.3%) infants belonged to <2
months of age in group A and 1 (11.1%) infant in group
B. A total 10 (66.7%) infants belong to 2-3 months of
age in group A and 8 (89.9%) in group B. The mean
age was 2.2 + 0.7 months in group A and 2.3 + 0.6
months in group B. The difference was not statistically

significant (p >0.05) between two groups (Table 1).

Table 1: Distribution of the study population by
age (n=24)

Age (in month)  Group A (n=15) GroupB (n=9)  pvalue
n % n %
< 5 33 1 111
23 10 66.7 § §9.9
Mean £ SD 22+£07 23£06
0.724
Range (min, max) 1,3 15,3

Male to female ratio was 1.14:1 in group A and in

group B the ratio was 3.5:1.

In the study, 11 (73.3%) infants of group A had
prolonged cardiac blood pool activity (>15 minutes)
and 4 (44.4%) infants in group B had prolonged
cardiac blood pool. Prompt clearance of cardiac blood
pool activity (<15 minutes) were in 4 (26.7%) infants
of group A and 5 (55.6%) infants in group B (Table 2).

Table 2: Distribution of the study population by
cardiac blood pool activity in Hepatobiliary

Scintigraphy (n=24)

Cardiac blood pool activity ~ Group A (n=15)  Group B (n=9)  pvalue
(in min)
n % n %
>15 min (prolonged) 11 733 4 444
<15 min (prompt) 4 267 5 55.6 019
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Among the 24 infants, in 15 infants with prolonged
blood pool activity, liver biopsy confirmed NH in 4
infants (true positive) and BA in 11 infants (false
positive). Whereas, in 9 infants with prompt blood
pool activity liver biopsy showed NH in 5 infants
(false negative) and BA in 5 (true negative) (Table 3).

Table 3: Association between cardiac blood pool activity

in hepatobiliary scintigraphy with liver biopsy (n=24)

Cardiac blood pool Liver biopsy Total
activity (min)
NH BA
> 15 (prolonged) 4 11 15
<15 (prompt) 5 4 9
Total 9 15 24

The sensitivity, specificity, PPV, NPV of cardiac blood
pool activity in HBSG for diagnosis of NH were 44.4%,
26.7%, 26.7% and 44.4% respectively. The overall

accuracy was 33.3%.
DISCUSSION

24 infants, below 3 months of age with history of
jaundice for more than 14 days were enrolled in this
study. In this present study, 5 (33.3%) infants less than 2
months of age and 10 (66.7%) infants between 2-3
months age were in group A. In group B, 1 (11.1%)
infant was less than 2 months and 8 (88.9%) were
between 2-3 months of age. The mean age + SD of group
A infants was 2.2 + 0.7 months and in group B was 2.3 +
0.6 months. The mean age difference was statistically not
significant (p >0.05) between the two groups of infants
(Table 1). Study conducted by Gilmour et al. found the
age range of the NC infants 2 days to 4 months, with a
mean age of about 2 months 1 week, supporting this
study (13). In a study by Ahmed et al. the mean age = SD
was 4.87 £ 2.46 months in infants of NC, which was
higher than this study, which might be due the inclusion
of more than 3 months old infants (14).

This study showed male to female ratio 1.14:1 in group
A and 3.5:1 in group B, indicating male predominance in

both groups. Male predominance was also reported by
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Gilmour et al. with a male female ratio of 2.07:1 (13).
Similar observation was also reported by Kelly &

Stanton and Howman-Giles et al. (3, 9).

Prolonged cardiac blood pool activity is an indicator of
hepatic dysfunction due to NH (15). However prolonged
cardiac blood pool activity was evident not only in NH
but also in BA infants. Hepatobiliary scan with absent
bowel activity and prolonged cardiac blood pool activity
was observed in 11 (73.3%) infants of group A and 4
(44.4%) infants of B. Absent bowel activity with prompt
clearance of cardiac blood pool activity was observed in
4 (26.7%) infants of group A and 5 (55.6%) infants of
group B. This study showed increased frequency of
prolonged cardiac blood pool activity in BA comparing
to NH, but the difference was not statistically significant
(p >0.05) (Table 2). Prolonged cardiac blood pool
activity in BA infants is in disagreement, whereas the
infants with prolonged cardiac blood pool in group B is

in agreement.

The association between cardiac blood pool activity with
liver biopsy was analyzed (Table 3). Among 24 infants
prolonged cardiac blood pool activity was observed in 15
infants, out of them only 4 infants were positive for NH
and 11 infants were positive for BA. Rest 9 infants
showed prompt cardiac blood pool activity, out of them
5 infants were positive for NH and 4 infants were
positive for BA. In infants when HBSG showed
prolonged cardiac blood pool activity and liver biopsy
confirmed NH these cases were TP. The infants showed
prolonged cardiac blood pool activity in HBSG and liver
biopsy showed BA, those cases were false positive FP.
Infants showed prompt cardiac blood pool activity
HBSG and liver biopsy confirmed NH these cases were
FN. When HBSG showed prompt cardiac blood pool
activity and liver biopsy confirmed BA those cases were
true negative TN. The calculated sensitivity of cardiac
blood pool activity in HBSG for diagnosis of NH was
44.4%, specificity was 26.7%, accuracy was 33.3%, PPV
was 26.7% and NPV was 44.4%. Low sensitivity,
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specificity, PPV, NPV and accuracy of blood pool
activity in diagnosis NH indicates that it cannot be used
as a reliable tool in HBSG in patients with NC.
Prolonged blood pool activity in BA might be due to
complete obstruction of bile duct or due to early
hepatocyte destruction (within 3 months of age). Though
prolonged blood pool activity is considered as a predictor
for diagnosis of NH, no such study was found utilizing
blood pool activity in differentiating NH from BA for

comparison.
CONCLUSION

Accurate diagnosis of underlying causes of NC is
challenging. During HBSG absent radiotracer excretion
in bowel is consistent with BA. Similar findings in
neonatal hepatitis with associated hepatocyte destruction
makes the study inconclusive for diagnosis of BA.
Prolonged cardiac blood pool activity in HBSG is an
indication of hepatocyte dysfunction in NH. Although
prolonged cardiac blood pool activity was considered as
diagnostic criteria for diagnosis of NH. But prolonged
cardiac blood pool was also evident in BA infant. In this
study, the prolonged cardiac blood pool activity couldn’t
be able to diagnosis NH in patient with suspected BA
within 3 months of age infants. Other modalities like
MRCP, follow-up

biopsy are required to reach the final diagnosis. In future,

intraoperative  cholangiography,
further exploration of the study can be done with larger

sample size.
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