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Introduction and importance: Biliary atresia is a rare, progressive cholangiopathy that affects newborns, causing jaundice and
other manifestations of hyperbilirubinemia. The incidence is higher in Asia than in Europe. The only available treatment is a surgical
operation called Kasai portoenterostomy. In this case, the authors highlighted rare congenital anomalies that came with biliary atresia.
Case presentation: A 10-day-old male infant was admitted to the hospital due to recurrent vomiting, yellowish skin, and scleral
icterus. Laboratory investigations revealed elevated total serum and direct bilirubin levels. An atrophic gallbladder was observed on
ultrasound. Intrahepatic cholangiography confirmed the diagnosis of biliary atresia, leading to the performance of a Kasai procedure.
Additionally, the patient had intestinal malrotation and volvulus, which were managed with a Ladd’s procedure. Following surgery,
there was notable improvement in liver enzymes and bilirubin levels, and the patient was discharged after 7 days. The infant has been
initiated on oral vitamins, ursodeoxycholic acid, and antibiotics.
Clinical discussion: Biliary atresia is a challenging condition characterized by progressive narrowing and fibrosis of the biliary tree. It
is rarely associated with rare congenital anomalies like situs inversus totalis, intestinal malrotation, and volvulus. Diagnosis involves
abdominal ultrasound andMRCG. The biliary atresia wasmanaged by the Kasai procedure and the intestinal malrotation, and volvulus
were managed by Ladd’s procedure.
Conclusion: This case report highlights the importance of considering rare associations such as situs inversus, intestinal malrotation
and volvulus in the diagnosis of biliary atresia in newborn. Early diagnosis and prompt intervention are crucial for optimal outcomes.
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Introduction

Biliary atresia is one of the rare, progressive cholangiopathies in
which the neonate sustains jaundice by the age of 2–6 weeks, in
addition to other manifestations of hyperbilirubinemia including
pale stools, dark urine, and scleral icterus. The occurrence of biliary
atresia can be influenced by maternal risk factors, both prior to
pregnancy, such as having type 2 diabetes mellitus, and during
pregnancy, including the use of vitamins or nutritional supplements,
infections, and exposure to alcohol or toxins[1,2]. Comparing Asia to
Europe, the incidence is higher in Asia where ~100–500/100 000
live births in Taiwan and Japan are affected[3], as opposed to Europe
where 5–25/100 000 live births are affected[4].

The consequences of untreated biliary atresia are devastating,
as it may lead to cirrhosis, portal hypertension, and end-stage
liver disease. The only available treatment at this time is a surgical
operation known as a Kasai portoenterostomy (KPE), which has
a success rate of about 60% of cases when done in expert
centers[5]. However, failure to resolve intrahepatic cholangio-
pathy can occur in ~50% of the patients[6]. Consequently, liver
transplantation is usually required in those patients, accounting
for ~80% of all pediatric liver transplantations[7].

This case has been reported in line with SCARE criteria[8].

Case presentation

A 10-day-old male infant was admitted to our hospital presenting
with recurrent vomiting of normal gastric content, non-billious in
nature, and yellowish skin discoloration persisting for one day.

HIGHLIGHTS

• Biliary atresia, a condition of unknown origin, may be
linked to other anomalies, warranting consideration.

• Diagnosing biliary atresia involves multiple modalities,
beginning with ultrasound and HIDA scan, with intrao-
perative cholangiogram providing definitive confirmation.

• Prompt surgical intervention for biliary atresia is essential
to prevent potential complications such as liver fibrosis and
cirrhosis.
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The mother reported no changes in bowel habits but noted light-
colored stools. The patient, born full term with a birth weight of
3500 g in another institute, had an uncomplicated prenatal
course with the mother adhering to multivitamins. Postnatally,
the infant was admitted to the neonatal intensive care unit
(NICU) for transient tachypnea of the newborn (TTN), managed
with 2 l/min of O2 via head box. TTNwas resolved after 3 days of
birth and the patient was discharged on the fourth day. The
patient has a medical history significant for dextrocardia and
situs inversus, diagnosed incidentally at another institute by
echocardiography and abdominal ultrasound, respectively. There
is no consanguinity between the parents and no family history of
genetic diseases.

On physical examination, the infant appeared well, with yel-
lowish scleral and skin discoloration but no signs of dehydration.
Vital signs were within normal limits, with a temperature of 36.5°
C, oxygen saturation of 97%, heart rate of 142 beats per min, and
blood pressure of 63/31 mmHg. Anthropometric measurements
indicated appropriate growth parameters. Cardiorespiratory
examination was unremarkable except for an apex heartbeat on
the right side. Abdominal examination revealed a soft, lax
abdomen without palpable masses.

Diagnostic workup included a negative direct Coombs test
ruling out hemolysis and a full septic workup with negative cul-
tures. Elevated levels of total serum bilirubin (TSB: 11.16 U/l) and
direct bilirubin (4 U/l) were noted, along with elevated liver
enzymes including gamma glutamyl transferase (GGT), aspartate
aminotransferase (AST), and alanine aminotransferase (ALT).
Abdominal ultrasound revealed an atretic gallbladder and tri-
angular cord sign, with the liver situated on the left side without
intrahepatic biliary dilation, and a normal-sized spleen on the
right side.

The pediatric surgeon devised a plan to conduct Intrahepatic
cholangiography and perform the Kasai and ladd’s procedures.
An incision was made transversely in the upper abdomen,
allowing for extracorporealization of the liver and identification
of the atrophic gallbladder. Intraoperative cholangiogram was
performed, which confirmed the presence of biliary atresia.
During abdominal exploration, the patient was found to have
intestinal malrotation and volvulus. Subsequently, the gall-
bladder and cystic duct were excised, and ligation of the right
hepatic artery was carried out. Further dissection of the liver
pedicle was performed, followed by the implementation of Porto-
jejunostomy and jejuno-jejunostomy procedures (Fig. 1). As part
of the Ladd’s procedure, the surgeon skillfully resolved the tor-
sion caused by malrotation by untwisting the intestines.
Subsequently, the surgeon identified and severed the bands that
were responsible for the volvulus, thereby restoring the correct
anatomical alignment. As a precautionary measure against
potential confusion between appendicitis and recurrent volvulus,
an appendectomy was performed. Liver biopsy showed variable
ductular and cellular cholestasis, mixed portal inflammation, and
bridging fibrosis.

Postoperatively, the patient remained nothing by mouth
(NPO) for 3 days, followed by gradual oral feeding. Liver
enzymes initially elevated, and improved by postoperative day 3,
while TSB decreased with persistently high direct bilirubin levels.
Physical examination revealed a soft abdomen, normal respira-
tory status, and renal function. The patient was discharged after
seven days with cephalexin, ursodeoxycholic acid, oral vitamins
D and E, and vitamin K supplementation.

Discussion

Biliary atresia is a progressive fibrosis and obliteration of the
biliary tree whose etiology is still unknown[9]. However, some
identified risk factors were found, including type 2 diabetes
mellitus, non-dependent drug abuse[1], anxiety or stress during
pregnancy, lower birth weight, fathers from ethnic minorities of
China, older age of fathers, lower income of parents, and expo-
sure to infection[2]. It is one of the most common neonatal cho-
lestatic diseases, with incidence rates of 100–500 per 100 000 live
births in Asia and 5–25 per 100 000 live births in Europe[6]. It is
known that biliary atresia can coexist with different anatomical
variations, such as midgut malrotation, situs inversus totalis,
cardiovascular deformities, polysplenia syndrome, or pre-
duodenal portal vein[10]. These represent 10% of cases, the
remaining 90% present as an isolated biliary atresia[10]. Patients
typically present at the neonatal age with scleral icterus,
acholic stool, and Jaundice due to progressive conjugated
hyperbilirubinemia[11].

One notable structural variation linked to biliary atresia is
situs inversus totalis, an exceedingly rare congenital malforma-
tion affecting 1 in every 10 000 individuals[10]. This condition
mirrors internal thoracic and abdominal organ placement, often
accompanied by dextrocardia, posing unique challenges for
surgeons[12].

Another associated anomaly is intestinal malrotation, a spec-
trum of developmental anomalies altering the positioning of the
small and large intestines and their mesenteric attachments[9].
Notably, the combination of situs inversus and intestinal mal-
rotation in biliary atresia patients has been reported only four
times in the literature for this specific association[9]. (Table 1)
presents documented cases of biliary atresia alongside their
associated conditions as reported in the literature.

For the diagnosis of biliary atresia, multiple modalities can be
used. Abdominal ultrasound is one of the first tests to be con-
sidered when investigating biliary atresia, as it can detect some
clues that help in the diagnosis (absent common bile duct, absent
gallbladder)[12]. Non-invasive method, such as magnetic reso-
nance cholangiography (MRCG), with HIDA scan are two
known modalities, with sensitivity of 100% and a specificity of
96% for MRCG, and a sensitivity of 98.7, and specificity of
70.4% for HIDA scan[19,20]. Biliary epithelial injury markers,

Figure 1. This image illustrates a surgical intervention conducted on our
patient, wherein a hepatoportojejunostomy procedure was performed.
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such as gamma glutamyl transferase and matrix metalloprotei-
nase-7, play a role in the diagnosis[12]. Liver biopsy is another
modality but considered as an invasive technique, it may reveal
fibrosis, and portal inflammation, which is consistent with the
diagnosis, but it may also suggest a diagnosis of neonatal
hepatitis[9]. To confirm the diagnosis, Intravenous cholangio-
gram during surgery is used[3]. In our case, abdominal ultrasound
was done, it showed atretic gallbladder, during the surgery
intravenous cholangiogram was done and confirmed the diag-
nosis of biliary atresia, intestinal malrotation and volvulus were
found on abdominal exploration.

Kasai procedure or portoenterostomy, is the treatment of
choice before 2 months of age, as there is less inflammation and
fibrosis[21,22]. However, after 2 months and during the first year
of life, liver transplantation is highly recommended[21,22].
However, favorable results can be achieved with an isolated liver
transplant, even in the absence of a prior Kasai procedure[12].
Moreover, when biliary atresia is a part of other syndromes,
many studies reports that Kasai procedure is less effective and has
poor rates of success, so infant liver transplantation is
considered[23,24]. After Kasai procedure (KPE), medical man-
agement involves addressing complications like cholangitis,
optimizing nutrition[12]. In our case, Kasai and Ladds procedures
were done for BS and SI.

If biliary atresia patients were undetected till 2 months of age
or left untreated, they will develop fibrosis and cirrhosis, resulting
in portal hypertension, and hepatic failure[9]. On the other hand,
complications with Kasai procedure can occur, especially if it was
associated with other factors[25]. Early complications include
cholangitis, anastomosis leak, ileus, intestinal obstruction, and
bleeding, while late complications such as, recurrent cholangitis,
portal hypertension, bile flow cessation, ascites, hepato-pul-
monary syndrome, and cirrhosis can also occur[20].

Many prognostic factors play a crucial role in treatment success,
including severity of the existing liver damage prior to transplan-
tation, operator experience, colangitis frequency, and age at
operation[20]. Surgery after the age of 2months is considered a poor
prognostic factor. On the other hand, studies report that good
outcomes are most likely associated with doing the procedure
before the age of 2 months[26]. Furthermore, the evaluation of the
results after performing the Kasai can be approached through
assessing jaundice clearance and percentages of native liver

survival[20]. Ten-year survival has been documented to range from
27 to 53%[20].

Our case reports a unique association of biliary atresia, which
can result in serious complications. Therefore, early diagnosis
and management is required to avoid undesirable outcomes. The
limitation in our case arises from the limited data in the literature,
as prognosis is yet to be known. However, some studies have
reported no difference in the overall survival[27].

Conclusion

The presence of biliary atresia combined with anatomical varia-
tions like situs inversus and intestinal malrotation is a rare
association that can have severe consequences if not addressed
promptly. The potential outcomes include cirrhosis and end-stage
liver disease, which present unique challenges in terms of surgical
management. Early detection through the use of MRCG and
Intravenous cholangiogram during surgery is crucial for con-
firming the diagnosis. The most favorable outcomes are observed
when the Kasai portoenterostomy procedure is performed before
the age of 2 months. However, in cases where treatment fails or
when biliary atresia is associated with other syndromes, liver
transplantation is typically necessary.

Ethical approval

This study is exempt from ethical approval at our hospital.

Consent

Written informed consent was obtained from the patient’s parent
for reporting this case. The consent is available for review on
request.

Source of funding

Not applicable.

Table 1
Studies reporting biliary atresia with rare associations

Reference
Age (day),

sex Presentation Associated anomalies

Baglaj et al.[13] 1, F Bilious vomiting and upper abdominal distension Preduodenal portal vein, jejunal atresia, malrotation, and complex cardiac
anomaly

Gunawardena et al.[14] 60, F Cholestatic jaundice Dextrocardia, azygos continuation of the inferior vena cava, multiple spleens,
central liver, right sided stomach and preduodenal portal vein.

Allarakia et al.[9] 45, F Fever Malrotation and situs ambiguous
Xiang et al.[15] 34, F Yellowish skin Preduodenal portal vein
Sabra et al.[10] 60, F Severe jaundice and poor feeding Situs inversus totalis, midgut malrotation, and a preduodenal portal vein
Elebute et al.[16] 60, F Prolonged jaundice, pale-colored stools and dark

yellow urine
Polysplenia and intestinal malrotation

Rashid et al.[17] 60, M Prolonged history of jaundice, pruritus, yellow-
colored urine, and pale stools

Ventricular septal defect

Zaben et al.[18] 10, M Recurrent non-bilious vomiting and jaundice Intestinal malrotation and volvulus

F, female; M, male.
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