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The prelaparotomy diagnosis of extrahepatic
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SUMMARY The diagnostic accuracy of laboratory investigations in the prelaparotomy differentiation
between extrahepatic biliary atresia (EHBA) and intrahepatic disease (IHD) was assessed in 86
consecutive infants presenting with conjugated hyperbilirubinaemia. Forty five infants had EHBA
and 41 IHD. The mean serum bilirubin concentration, y-glutamyltranspeptidase (GGT) activity,
and the GGT/aspartate transaminase (AST) ratio were appreciably higher in infants with EH3BA
than in those with IHD. In infants with IHD, however, serum bilirubin concentrations were in
the EHBA range in 19 (47 %), as were GGT values in 29 (71 %), and GGT/AST ratios in 33 (80 %).
In individual patients neither increasing nor decreasing GGT values were of diagnostic importance.
Failure of biliary excretion of 99Tcm-p-Butyl-ida occurred in 29 of 30 (97%) patients with EHBA
but also in 22 of 23 (67%) with IHD. In all 5 patients with IHD associated with a, antitrypsin
deficiency these 4 investigations gave results in the EHBA range. Liver biopsy specimen inter-
pretation, correct in 38 of 42 infants with EHBA, gave an overall accuracy of diagnosis of 86%:
the results of 3 further biopsies were equivocal. In 33 of 40 infants with IHD bile duct obstruction
was excluded; the remaining 7, including 4 with a, antitrypsin deficiency, showed equivocal
changes. Faecal excretion of 131 rose bengal faecal excretion was <10% in 36 of 37 patients with
EHBA and in 9 of 26 with IHD, giving an overall accuracy of diagnosis of 84%. In patients in
whom genetic disorders, such as oca antitrypsin deficiency had been excluded, interpretation of
liver biopsy specimens together with '3'I rose bengal faecal excretion remain the most accurate
means of identifying those who need surgery for EHBA and of avoiding unnecessary laparotomy
in infants with IHD.

In untreated extrahepatic biliary atresia (EHBA)
the mean age of death is 10 months and survival
beyond 4 years of age is exceptional.' Surgical
developments in the past 25 years in Japan2 and
elsewhere3 4 have, however, improved the prognosis.
With surgery performed before 60 days of age, bile
drainage occurred in 80% of cases5 and a 5 year
survival of 34% has been achieved.6 Long term
survivors are now in their third decade.3 The number
of infants who benefit from surgery falls if operation
is delayed5 7 and early surgical correction of biliary
atresia is therefore essential.

Prelaparotomy diagnosis is desirable as laparotomy
findings may be misleading in up to 20% of patients,
and in infants with severe intrahepatic disease
(IHD) and reduced bile flow the removal of narrow
but patent bile ducts, incorrectly considered to be

atretic, is a danger.9 10 Also to be considered are the
possible detrimental effects of laparotomy and
operative cholangiography on IHD."
Although we have found that percutaneous liver

biopsy specimen interpretation and 1311 rose bengal
faecal excretion (131IRBE) together may discriminate
between IHD and bile duct obstruction, after oc1
antitrypsin deficiency has been excluded, neither
investigation alone is discriminatory.12 The
131IRBE test is, furthermore, expensive in nursing
time and urinary contamination of the stool may
invalidate the result.
A reliable, simple, non-invasive test to differentiate

between EHBA and other causes of conjugated
hyperbilirubinaemia in this age group would be a
major advance and y glutamyltranspeptidase (GGT)
activity considered alone13 or expressed as a ratio of
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the aspartate aminotransferase (AST) concentration
in serum14 have been reported as useful. Biliary
excretion of 99Tcm-p-Butyl ida (99Tcm BIDA) with
the appearance of the isotope in the bowel in-
dicating a patent biliary tree has also been reported
recently as a helpful investigation.15 Over a period
of 31 years we have compared serum GGT,
GGT/AST ratio, and 99Tcm BIDA excretion with
311RBE and liver biopsy specimen interpretation in
86 consecutive infants investigated for conjugated
hyperbilirubinaemia.

Patients and methods

EHBA was confirmed at laparotomy and by
subsequent histology in 45 infants (19 boys and 26
girls). The age at investigation was mean (SD) 11.4
(6-9) weeks, range 4-34 weeks. IHD was diagnosed
in 41 infants (28 boys and 13 girls). The age at investi-
gation was mean (SD) 11*2 (7.2) weeks, range
I -5-38-5 weeks. The diagnoses included idiopathic
hepatitis of infancy (29), hepatitis associated with
cytomegalovirus (2), Escherichia coli septicaemia
(1), oc, antitrypsin deficiency (5), and intrahepatic
biliary hypoplasia (4). Six of these infants with
IHD died of liver disease. No biliary tract lesion
was found in the single patient who underwent
necropsy. Of the 29 patients who have been followed
up jaundice cleared in 26 but persists in the 3 with
intrahepatic biliary hypoplasia.
GGT was measured by a Technicon SMAC

high speed biochemical analyser using the modifica-
tion by Vlastelica of the original method by Szasz.16
A gamma camera was used to assess 99Tcm BIDA at
1, 6, and 24 hours after 5 mCi of radionucleide was
given intravenously. Complete cholestasis was ex-
cluded if isotope was identified in the gut.
Excretion of 131IRBE of >10% of the intravenous
dose (1 ,uCi/kg) over a 72 hour period was inter-
preted as indicating that cholestasis was not com-
plete.8 17 18 Percutaneous liver biopsy was performed
using the Menghini technique under local anaesthesia
and interpreted by 1 histopathologist (BP).19

Statistical analysis

Student's t test was used for comparison of GGT
and bilirubin values in EHBA and IHD and com-
parisons between the 2 groups of patients were by
X2 test.

Results

Serum GGT, GGT/AST ratio, and serum bilirubin
concentrations. Serum AST, alkaline phosphatase,

albumin, and prothrombin time were similar in the
2 groups of infants. Patients with EHBA had
significantly higher GGT values at presentation
(mean (SD), 975 (518-1) IU/l, range 162-2210
IU/l) compared with infants with IHD (mean (SD),
454.1 (458) IU/l, range 29-1582 IU/l, (P <0-001)),
but there was considerable overlap between the 2
groups. Twenty nine of 41 patients with IHD
(70.7 %), including all 5 with o1 antitrypsin deficiency,
were within the ENBA range.

Serial estimations of GGT were available in 22
infants with EHBA and 22 with IHD; preoperative
values for the former group and values up to 4 weeks
after presentation for the latter were considered.
Eleven of 22 patients with EHBA and 12 of 22 with
IHD had increasing values that exceeded 50% of
the initial value in 6 infants with EHBA and 5 with
IHD. Decreases in the GGT values were observed
in 11 infants with EHBA and 10 with IHD but in
only 2 with IHD were the decreases of >50% of
the initial value. Thus there were no consistent
trends in changes in GGT values (EHBA, x2: 0.38
P>0-9 and 99Tcm BIDA, x2 = 2 P >0.5).
The ratio of GGT/AST in patients with EHBA

was mean (SD) 5-9 (3-8) (range 0.5-15-9) and in
patients with IHD was mean (SD) 3.9 (4-3) (range
0-08-16-7). Thirty eight of 45 patients with EHBA
(84.4%) had a GGT/AST ratio >2 compared with
21 of 40 (52- 5 %) with IHD-a significant difference
(X2 = 10-2 P<0.01) (Figure). Of those with IHD,
80% had ratios in the EHBA range.

Total serum bilirubin concentrations were sig-
nificantly higher in EHBA patients, mean (SD)
218*6 (80.8) lumol/l (12.78 (4.72) mg/100 ml),
range 120-479 ,umol/l (7-01-28-01 mg/100 ml)
compared with the IHD group (mean (SD) 154-4
(129) ,umol/l (9.02 (7*54) mg/100 ml), range
31-686 ,umol/l (1.81-40.11 mg/100 ml), (P<0.01).
Nineteen patients in the IHD group (47.5 %) showed
values that overlapped with the EHBA range.
Neither GGT/bilirubin ratios nor the product of
GGT and bilirubin was helpful in distinguishing
EHBA from IHD.

Isotope studies. No excretion of 99Tcm BIDA was
seen in 29 of 30 (97 %) patients with EHBA or in 22
of 33 (66.6%) with IHD. Excretion of 99Tcm BIDA
in the IHD patients did not seem to be related to
high or low serum bilirubin or GGT. Excretion of
99Tcm BIDA did not occur in 8 of 16 infants with
bilirubin values of <120 [Lmol/l (7-01 mg/100 ml)
(the lowest value in EHBA) or in 13 of 16 patients
with higher concentrations (X2 = 3-4 P>0 1). No
excretion occurred in 8 of 13 infants with GGT values
of less than 162 IU/l (the lowest value in EHBA) or in
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Figure GGT/ASTratio at presentation in 45 patients
with extrahepatic biliary atresia and 40 patients with
intrahepatic disease.

14 of 21 with higher values (X2 = 0-09 P>0.9). Four
of 5 infants with cxl-antitrypsin deficiency did not
excrete 99Tcm BIDA. Faecal excretion of <10%
131IRBE occurred in 36 of 37 infants with EHBA
(97 %) and in 9 of 26 (35%) with IHD.

Liver biopsy specimen interpretation. A definite
histological diagnosis of large duct obstruction was

made in 38 of 42 (90%) infants with EHBA. In 3
patients, including a 20 day old boy who had
features of large duct obstruction on repeat biopsy
specimen taken 20 days later, histological findings
were interpreted as equivocal. One biopsy specimen
showed a non-specific hepatitis. In 33 of 40 (82.5 %)
patients with IHD the diagnosis of hepatocellular
disease or intrahepatic biliary hypoplasia was made
and bile duct obstruction excluded. The histo-
logical findings were equivocal in 7 patients, in-
cluding 4 with o, antitrypsin deficiency and I with
intrahepatic biliary hypoplasia.

Clinical features and standard liver function tests
do not distinguish between infants with EHBA and
those with IHD when cholestasis, evidenced by
acholic stools, is complete.20 Although a recent
report'3 indicated that in EHBA the serum GGT
values were higher than in IHD and that this was
therefore a useful discriminant, the results of this
study show that although the mean GGT value in
EHBA was appreciably higher than in IHD, the
overlap was considerable. Of IHD patients, 70-7%
had values that exceeded the lowest found in EHBA.
(162 IU/1). The observation that a rise in GGT
values is to be expected in EHBA13 was not
confirmed in this study.

It has been suggested that a GGT/AST ratio >2
indicates a diagnosis of EHBA.14 This was not
confirmed in 21 of 40 infants with IHD who had a
ratio of >2, while 7 of 45 infants with EHBA had
a value of <2. The appreciably higher serum
bilirubin value found was also of little clinical
relevance because of the overlap between the 2
groups.
The limitations of isotope excretion studies are

well illustrated in this series. Although 131IRBE was
<10% in 36 of 37 (97%) infants with EHBA, it
was also equally low in 6 of 26 (35%) with IHD.
No isotope excretion was shown with the less time
consuming 99Tcm BIDA test in 66% of infants with
IHD. It is interesting that the 1 patient with EHBA
who excreted 99Tcm BIDA at the same time ex-
creted >10% '31IRBE. The liver biopsy specimen
taken at that time indicated bile duct obstruction
and when laparotomy was performed 18 days later
biliary atresia was established. These observations
may support the view that EHBA is a progressive
disease. They also emphasise that results of isotope
excretion studies may be interpreted only in the
light of other investigative findings-particularly
the liver biopsy specimen.'820 In 4 of 5 a, antitrypsin
deficient patients histological features of bile duct
obstruction were found, they did not excrete
99Tcm BIDA, and all had GGT and GGT/AST
ratios within the EHBA range.
The failure of GGT/AST and 99Tcm BIDA

excretion to provide an important advance in
differentiation between EHBA and IHD, though
disappointing in view of earlier reports, is not
surprising when the many pathophysiological
similarities between EHBA and IHD causes of hyper-
bilirubinaemia in infancy are considered. Although
the use of other intrahepatic derivatives (particu-
larly after giving phenobarbitone for 5 days) has
been reported to increase the value of this investiga-
tion,21 confirmation in a larger series is required.
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We conclude that in infants in whom genetic dis-
orders such as cxl antitrypsin deficiency or cystic
fibrosis have been excluded by specific investiga-
tions, liver biopsy specimen interpretation with an
overall accuracy of 86-5%, together with excretion
of 131IRBE that has an accuracy of 84%, remain
the best means of identifying infants who require
surgery for EHBA and of avoiding unnecessary
laparotomy in infants with intrahepatic disease.

We are grateful to Mrs Pamela Golding for typing this
manuscript.
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