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Abstract
Biliary atresia is an obstructive neonatal cholangiopathy of unknown etiology that produces damage to the 
parenchyma of the liver and to the intrahepatic and extrahepatic bile ducts. It is the most common cause of 
neonatal cholestasis and liver transplantation in the pediatric population. In most cases it manifests as an 
isolated malformation. This article presents the case of a 75 day old patient with biliary atresia associated 
with abdominal heterotaxy. Biliary atresia syndrome together with splenic malformation has been previously 
described, as have biliary atresia associated with anatomical malformations of the spleen, pancreas, and 
heart. It occurs with genitourinary malformations less frequently. The prognosis of patients with biliary atresia 
has significantly improved with early recognition of signs and symptoms and timely performance of hepatopor-
toenterostomy (Kasai portoenterostomy).
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INTRODUCTION

Biliary atresia is an obstructive neonatal cholangiopathy 
caused by an inflammatory process that causes progressive 
fibrosis and obliteration of the intrahepatic and extrahe-
patic bile ducts. It is associated with damage to the paren-
chyma of the liver (1). It is the most common cause of 
neonatal cholestasis and biliary obstruction and occurs in 
1 in 15,000 to 20,000 live births. If left untreated, the resul-
ting cholestasis leads to cirrhosis and liver failure (2, 3). 
Although in most cases, biliary atresia occurs alone, 10% to 
20% of patients have associated vascular and visceral mal-
formations (3, 4).

Early performance of Kasai Portoenterostomy has a 
significant impact on the survival of patients with biliary 
atresia, so primary health care personnel need to be able to 
use practical tools such as clinical histories so that a multi-

disciplinary team specializing in hepatology can make early 
diagnosis and evaluation (5).

This article reports the case of a pediatric patient with 
biliary cirrhosis and portal hypertension secondary to 
syndromic biliary atresia, explains the indications for liver 
transplantation in these patients and emphasizes the value 
of semiotics for early diagnosis and treatment in cases of 
neonatal cholestasis which can enable timely interventions 
that impact positively on the prognoses of these patients.

CLINICAL CASE

The patient was a 75-day old boy whose mother had suffe-
red gestational diabetes which did not require pharmacolo-
gical management. There was no history of consanguinity 
in the parents, and the baby’s weight and size were normal 
for his gestational age. Neonatal adaptation had been spon-
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taneous. Fifteen days after he was born, the baby’s mother 
brought him to the pediatric hepatology clinic because 
of acholia. He had been to primary level health providers 
twice where he had been given phototherapy. 

Fifty days after birth, persistence of symptoms together 
with increased waist circumference but unchanged weight 
led another visit to the pediatric hepatology clinic. The child’s 
weight was 5.85 kilograms and his length was 57 centimeters.  
A grade 2/4 midsystolic murmur was found together with 
ascites, collateral circulation, hepatomegaly, splenomegaly, a 
protruding umbilical hernia and large bilateral inguinal her-
nias. Paraclinical tests showed hypoalbuminemia, cholesta-
sis, and altered coagulation and liver enzymes (see Table 1).

An echocardiogram was normal. Abdominal MRI 
showed a prominent four millimeter hepatic artery bran-
ching from the celiac artery, a permeable portal vein bran-
ching from the superior mesenteric vein and located on the 
left side, a superior mesenteric artery on the right side, the 
retrohepatic vena cava, and agenesis of the inferior vena 
cava (see Figure 1). The left central liver was enlarged with 
heterogeneous changes due to chronic liver disease with 
multiple venous collaterals and seven structures compati-

ble with polysplenia. The stomach was on the right side (see 
Figure 2). Testicular ultrasound showed a gigantic inguinal 
hernia on the right side, large hydroceles on both sides 
bilateral and testicles in the scrotum. A liver biopsy found 
canalicular and cytoplasmic cholestasis, Kupffer cells, and 
numerous giant multinucleated cells formed by fusion of 
hepatocytes. Biochemical tests showed thyroid function 
and immunoglobulins within normal limits and alpha 
fetoprotein of 66.53. Infection by hepatotropic viruses and 
HIV were ruled out. Liver and biliary scintigraphy showed 
biliary atresia. A Kasai procedure was performed when the 
patient was 75 days old. Two months after the intervention, 
the initial symptoms persisted. The patient’s weight was 7 
kg, his length was 58 centimeters. The very small weight/
height gain is associated with a PELD (pediatric end-stage 
liver disease) score of 20 points, so the patient was conside-
red to be a candidate for liver transplantation.

DISCUSSION

Biliary atresia is the main cause of cholestasis and the most 
common cause of liver transplantation in new born infants 

Table 1. Paraclinical Tests

Test Hb Htc Leukocytes N% Platelets TB DB ALP GGT ALT AST PT PPT ALB BUN Cr 
At admission 11 33.2 16500 63 175.000 19 16 640 85 270 16 35 2.2 10 0.33
Early postoperative 10.6 31 20200 51 95.000 21 12 720 157 94  251 18 38 2.4 8.9 0.35  
Late postoperative  10 29 15500 53 262.000 21 14.6 780 93 246 2.3 9. 4  0.35 

Hb: Hemoglobin (mg/dl), Htc: Hematocrit (%), N%: percentage of neutrophils, TB: Total bilirubin (mg/dl), DB: Direct bilirubin, ALP: alkaline-
phosphatase (U/L), GGT: gamma-glutamyl transpeptidase (U/L), ALT: alanine amino transferase (U/L), AST: aspartate aminotransferase (U/L) 
PT: prothrombin time (seconds), PPT: thromboplastin time (seconds), ALB: albumin (g/dl), BUN: blood urea nitrogen, Cr: creatinine (mg/dl).
Source: Patient history at the Hospital Pablo Tobon Uribe

Figure 1. The upper mesenteric artery can be seen at the right (A) 
and the upper mesenteric vein can be seen at the left (B), similarly, the 
normal positions of the aorta (C) and the inferior vena cava (which is 
seen on the left) (D) are reversed. 

Figure 2. Many spleens can be seen in the right upper quadrant (A). 
The stomach is located at the right (B). The liver is in the center left with 
evidence of chronic liver disease (C).
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(6). Biliary atresia without other anatomical malformations 
accounts for 80% of cases, but the remaining 20%   have 
various other anatomical malformations such as polysple-
nia, portal vein abnormalities, intestinal malrotation, and 
absence of the inferior vena cava. In addition, they are likely 
to have cardiac and pancreatic disorders (1).

Davenport et al. (3) have described the biliary atresia syn-
drome and splenic malformation which they identified as a 
subset with a distinct etiology and worse prognosis. In this 
syndrome, biliary atresia coexists with extrahepatic malfor-
mations of which the most common is polysplenia which 
may in turn be associated with thoracoabdominal heterotaxy 
such as intestinal malrotation and vascular disorders.

Although the cause of biliary atresia is unknown, the 
obliteration of bile ducts implies that there are genetic, 
infectious and inflammatory triggers. The consistency of 
the anatomical abnormalities together with biliary atresia 
implies a specific event in embryogenesis and suggests a 
genetic component (1). The possible pathophysiologi-
cal mechanism is an alteration in the process of laterality 

during embryogenesis which result in defective develop-
ment of organs in the abdominal cavity and thorax, failure 
to develop these organs, or transposition of these organs 
(7). According to the situs classification (See Figure 3) (8), 
the patient is a case of ambiguous situs with polysplenia 
given by the position of the stomach on the right side, infe-
rior vena cava on the left side, intestinal malrotation and 
associated polysplenia. No pancreatic and cardiac disorders 
were demonstrated in our case. (see Table 2). Although 
there was no clear association with genitourinary abnor-
malities such as bilateral hydrocele in this patient, M. Salih 
Deveci reported a case of biliary atresia and splenic malfor-
mation with congenital hydrocele (9).

Three studies have reported that there seems to be a rela-
tionship between syndromic biliary atresia in babies and 
gestational diabetes found in the mother as was the case 
with our patient.

The prognosis for portoenterostomy depends on many 
factors some of which cannot be changed such as histology 
of the liver, portal pressure and polysplenia. One of the fac-

Figura 3. Types of situs. Source: Abdominal Manifestations of Situs Ambiguous abnormalities in adults based on four cases. Chilean Review of 
Radiology, 2013
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tors that can be modified to improve the patient’s prognosis 
is age at surgery. Serinet Wildhaber et al. (10) report that 
the 2-year survival rate of the native liver is 65.5% when 
surgery is performed between 31 and 45 days after birth, 
57.1% between 61 and 75 days after birth, and only 42% 
when surgery is performed more than 90 days after birth. In 
the case we describe, the portoenterostomy was performed 
at 75 days after birth, due to late admission.

Table 2. Syndromic biliary atresia: comparison of anatomical alterations 
described in the literature and anatomical alterations found in our 
patient.

Malformations Frequency 
estimated in 
the literature

Alterations found in patient

Splenic malformation  100% Polysplenia
Situs inversus 37% Situs ambiguous
Alterations in portal 
vein

40% Portal vein on the left side

Intestinal malrotation 60% Present
Agenesis of the 
inferior vena cava

70% Present

Cardiac abnormalities 45% Absent
Pancreatic 
abnormalities

11% Absent

Genitourinary 
abnormalities

Unknown Giant inguinoscrotal 
hernia on right side, large 
communicating bilateral 
hydrocele, testicles in the 
scrotum

Tien Hau Lien and colleagues (11) used a screening test 
with cards containing the colors of the stool. The results of 
this screening program were amazing: the study reported 
a 65.7% rate for portoenterostomy% in patients younger 
than 60 days who had access to the screening program 
using the cards with the colors of feces, while the group that 
did not have the screening program obtained a rate of 49.4 
%. Implementation of this type of screening program can 
achieve better prognoses in the short and long term.

As mentioned above, biliary atresia is the most common 
indication for liver transplantation (12). In cases of this 
disease, especially in the clinical case presented, an ineffec-
tive portoenterostomy and signs of liver failure were consi-
dered indications for entering the patient into a liver trans-
plant protocol. After portoenterostomy, our patient failed to 
restore bile flow and continued with progressive cholestasis, 
impaired liver function and poor weight and height gain (see 
Table 1). The survival rate of patients with biliary atresia 
alone following liver transplantation is approximately 90%, 
however the presence of complex vascular abnormalities and 

other extrahepatic defects is associated with more complica-
tions and reduced post-transplant survival (12).

In the Hospital Pablo Tobón Uribe which is a reference 
center for liver transplantation, 23 patients with biliary atre-
sia were admitted between January 2005 and June 2014. 
Only one patient, a clinical case discussed in a previously 
published paper, had been diagnosed with syndromic 
biliary atresia.  The median age at admission was 3 months. 
Only four of the 23 patients admitted had been referred by 
1st and 2nd level health care centers which suggests that 
most of these patients were referred from centers of greater 
complexity of care but without trained management per-
sonnel. This may have delayed specific interventions and 
lessened the prognoses of these patients.

CONCLUSIONS

Syndromic biliary atresia is a rare condition. Patients with 
this condition have worse prognoses than do patients 
with biliary atresia alone. Early diagnosis of this disease 
to detect possibly associated anomalies and prevent liver 
failure is essential.

The mainstay of treatment for this pathology is timely 
Kasai portoenterostomy. In the event that this is not done or 
is not successful, liver transplantation becomes a necessity.
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