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Background: In children, biliary atresia (BA) is the most frequent 

cause of liver transplantation. Cholestasis, an early sign of biliary 

atresia, is rarely identified by primary care physicians as it is 

often mistaken for physiological jaundice. Early detection of 

biliary atresia is necessary to optimize outcomes and prevent end-

stage liver disease. Case Presentation: A 2-month-old baby girl 

presented to the hospital with complaints of persistent jaundice 

since birth, accompanied by pale-colored stools. Physical 

examination revealed sclera icteric, hepatomegaly, splenomegaly, 

and umbilical hernia were found. Laboratory results showed a 

direct bilirubin level of 5.98 mg/dL, total bilirubin 7.22 mg/dL, 

albumin 3.31 g/dL, ALP 223 U/L, GGT 360.4 U/L, AST 307 U/L, 

ALT 313 U/L, APTT 34.2 seconds, and PT 12.4 seconds, 

Toxoplasma IgG 3.3 (reactive), CMV IgG 90.4 (reactive), and 

CMV IgM 3.09 (reactive). Thyroid function tests showed FT4 

level of 360.4 ng/dL and TSH 307 µIU/mL suggesting congenital 

hypothyroidism. A 2-phase abdominal ultrasound examination 

showed impaired gallbladder contractility. Liver biopsy showed 

extrahepatic cholestasis and fibrosis of the portal tract (F1 stage). 

Contrast-enhanced MRCP was performed and showed biliary 

atresia with hepatosplenomegaly. The patient was diagnosed with 

biliary atresia, CMV infection, and congenital hypothyroidism. 

The patient was referred to pediatric surgery for Kasai 

portoenterostomy (KPE) surgery. Conclusion: The diagnosis of 

biliary atresia requires a combination of several laboratory 

modalities as well as radiologic and histopathologic studies. Early 

detection of cholestasis is necessary; if the infant is found to be 

jaundice at 2 weeks of age, serum bilirubin levels must be 

evaluated to avoid delays in BA management. 
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Highlights 

1. Cholestatic jaundice should be identify as a physiologic jaundice as hepatobiliary dysfunction. 

2. Biliary atresia (BA) is a pathologic condition with devastating consequences and needs Kasai 

portoentherostomy. 

BACKGROUND 

About 1 out of every 2500 term infants are affected by cholestatic jaundice, which primary care 

physicians infrequently identify in the context of physiologic jaundice. Hepatobiliary dysfunction is 

always indicated by cholestatic jaundice, which is pathologic. Evaluation of serum studies typically 

shows cholestasis, with elevated serum conjugated (or direct) bilirubin providing as important markers 

of easily recognized hepatobiliary dysfunction (Fawaz et al., 2017). 

The most commonly known cause of neonatal cholestasis is biliary atresia (BA), that affects roughly 1 

in 12,000 live births and, with approximately 350 new cases per year (Mack, 2015). BA causes ( 

obstructive jaundice during the first three months of life is BA. Around the world, the prevalence of BA 

varies by geography Fawaz et al., 2017). It is more common in Asians, African Americans, and women 

(Mack, 2015). 

There are several contributing factors to the aetiology of BA. If left untreated, BA may rapidly lead to 

portal hypertension and end-stage liver disease, which can have devastating consequences on the 

infant's health. Most children will develop biliary cirrhosis as a result of severe bile duct injury that 

persists even after a Kasai portoenterostomy (Mack, 2015). Prompt referrals to the pediatric 

hepatologist and early detection by the primary care physician are crucial for the best outcome and 

successful treatment (Fawaz et al., 2017).  

Case Report 

A 2-months old female infant, presented to tertiary hospital with a referral from primary health care 

facility, the primary complaint of persistent jaundice since birth. This complaint accompanied by pale-

colored stools, which began when the infant was one week old (Figure 1). There were no associated 

symptoms such as fever, nausea, or vomiting. Based on previous medical history, the patient was 

admitted to hospital for three days after birth for jaundice, but no special treatment was given at that 

time. The patient was subsequently readmitted to the previous hospital due to persistent jaundice, diaper 

rash, oral patches, and abdominal distension. The patient was treated for four days during that hospital 

stay. From the family history revealed no other members with similar symptoms.  

 

Figure 1. Pale stool of the patient 

The patient was born full-term via normal vaginal delivery, with a birth weight of 2600 grams and a 

length of 47 cm. The patient cried immediately after birth, had no cyanosis, but was jaundiced. Her 

immunization history includes Hepatitis B and Polio vaccines. Nutritionally, the infant was breastfed 
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for the first month of life, then transitioned to formula feeding. In terms of developmental milestones, 

the patient is appropriately lifting her head, indicating normal gross motor development for her age.  

 

Figure 2. The patient's clinical features were icteric sclera (A) and abdominal distension with umbilical hernia (B). 

 

The patient has a weight of 3.5 kg, a length of 56.5 cm, a head circumference of 37 cm, and an abdominal 

circumference of 39 cm. Based on abdominal examination, hepatomegaly was found with size of 3.2 x 

2 x 1 cm. The liver edge is indistinct, with a smooth surface and soft consistency. Abdominal 

examination revealed an enlargement of the spleen and umbilical hernia (Figure 2).   

The patient’s laboratory results show a hemoglobin level of 10.3 g/dL, hematocrit of 31.2%, white blood 

cell count of 12.81 x 103/µl, platelet count of 363 x 103/µl, direct bilirubin is 5.98 mg/dL, total bilirubin 

is 7.22 mg/dL, albumin level of 3.31 g/dL, alkaline phosphatase (ALP) 223 U/L, gamma glutamyl 

transpeptidase (GGT) 360.4 U/L, aspartate aminotransferase (AST) 307 U/L, and alanine 

aminotransferase (ALT) 313 U/L. Coagulation measurement showed an Activated Partial 

Thromboplastin Time (APTT) of 34.2 seconds and prothrombin time (PT) of 12.4 seconds. TORCH 

serology examination showed the Toxoplasma IgG was reactive (3.3), Toxoplasma IgM was non-

reactive (0.11), Cytomegalovirus (CMV) IgG was reactive (90.4), CMV IgM was reactive (3.09), 

Rubella IgG was non-reactive (1.70), and Rubella IgM was non-reactive (0.07). The thyroid function 

tests reveal an (Free Thyroxine) FT4 level of 360.4 ng/dL and a Thyroid Stimulating Hormone (TSH) 

of 307 µIU/mL. HBsAg was non-reactive at <0.10, and C-Reactive Protein (CRP) was 0.85 mg/dL. The 

extremely elevated TSH with high FT4 points to a congenital hypothyroidism. 

The patient underwent a 2-phase ultrasound examination, which showed impaired gallbladder 

contractility; however, the triangular cord sign, often indicative of BA, was not present (Figure 3). 

Following this, a liver biopsy was performed, revealing extrahepatic cholestasis and fibrosis in the 

portal tract (F1 stage), findings that align with a diagnosis of BA. Subsequently, a Magnetic resonance 

cholangiopancreatography (MRCP) with contrast was conducted, confirming BA, along with 

hepatosplenomegaly, and no biliary cysts were identified (Figure 4). The patient was subsequently 

started on treatment, which included ursodeoxycholic acid, vitamin supplementation, nutrition support, 

and thyroid hormone replacement therapy. The patient was referred to pediatric surgery for Kasai 

portoenterostomy (KPE) surgery. 
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Figure 3. Abdominal ultrasound of the patient 

 

Figure 4. MRCP of the patient 

 

DISCUSSION 

Reduced bile production or flow that causes the liver to accumulate biliary is known as cholestasis 

(Fawaz et al., 2017). Instead of being physiological, neonatal cholestasis is a hallmark of hepatobiliary 

and/or metabolic disorders, some of which could be fatal if not identified and treated promptly. To 

promptly identify the causes that can be treated and to provide an accurate prognosis, an systematic and 

timely evaluation is necessary (Feldman and Sokol, 2019). The most frequent cause of neonatal 

cholestasis, biliary atresia (BA), should be taken into consideration when the neonate's jaundice 

continues after two weeks of age (Brahee and Lampl, 2022). Compared to preterm neonates (1:50), 

term neonates (1:6) had a higher incidence of BA (Ling et al., 2021).  

Early diagnosis is crucial for BA because, if left untreated, it can cause liver fibrosis and death within 

a year (Brahee and Lampl, 2022). Meconium and the first stools are both normal in color in isolated 
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BA, indicating early duct patency. In this case, the patient had jaundice since birth with normal colored 

stool, but pale colored stool appeared at 1 week of age. The extrahepatic biliary tree becomes obstructed 

within the first three months of life, though, and the pathology is consistent with an inflammatory 

fibrosing cholangiopathy (Mack, 2015). To properly assess the infant who has jaundice, a 

comprehensive physical examination is essential. Special consideration should be given to 

hepatomegaly, splenomegaly, and poor appearance. A crucial component of a thorough assessment of 

the jaundiced infant is the direct visualization of stool pigment (Fawaz et al., 2017). In this case, the 

jaundice persisted and was followed by abdominal distension. Patient was referred for further 

examinations.  

Biliary injury and obstruction have been caused by several of insults, including toxins, viral infections, 

genetic variants, immune dysfunction, maternal microchimersim, vascular disturbances, and abnormal 

morphogenesis (Vij and Rela, 2020). Biliary Atresia: pathology, Etiology and Pathogenesis (Mack, 

2015). The pathophysiology of the disease can be inferred from the neonatal presentation of BA. 

Perinatal viral infections, such as Cytomegalovirus (CMV) infection and other early events that affect 

the neonatal immune system can change the immune response and encourage the development of a 

progressive inflammatory or biliary autoimmune disease (Vij and Rela, 2020). According to a study, 

liver damage can be restored by reducing B cells or preventing antigen presentation in a rhesus-

rotavirus-induced BA model (Wang et al., 2020). The etiology of non-BA cholestasis was linked to 

gestational age ≥ 32 weeks (Ling et al., 2021). This is consistent with the case that the patient had 

reactive serology test for CMV and was born full term. 

It is challenging to diagnose BA because many of its clinical and imaging characteristics are similar to 

those of other newborn cholestasis causes (Brahee and Lampl, 2022). Numerous biomarkers linked to 

BA have been observed in recent years, and they have demonstrated significant potential in the three 

areas of clinical practice of diagnosis, liver fibrosis stage assessment, and native liver survival 

prediction (Kong et al., 2024). The primary laboratory test carried out is the measurement of serum 

conjugated (direct) bilirubin (DB). Serum bilirubin levels, both total and conjugated (direct), should be 

measured in formula-fed infants who exhibit jaundice after two weeks of age in order to assess for 

cholestasis. If a breastfed baby seems healthy, they should be monitored clinically for three weeks. If 

they seem icteric, they should then have their total and conjugated (direct) serum bilirubin levels were 

evaluated (Fawaz et al., 2017). However, the patient was referred to the referral hospital at 2 months of 

age and a bilirubin level measurement was performed with an elevated direct bilirubin > 1 mg/dL. The 

patient was found to have a direct bilirubin level of 5.98 mg/dL and a total bilirubin level of 7.22 mg/dL, 

indicating cholestasis.  

Additionally, patients with cholestasis should undergo standard biochemical examinations and synthetic 

liver tests, such as measurement of total bilirubin, alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), alkaline phosphatase (ALP), gamma glutamyl transpeptidase (GGT), 

prothrombin time (PT) with international normalized ratio (INR), glucose, and albumin, in order to 

assess the severity of liver disease (Fawaz et al., 2017). In this case, there was an increase in ALP 223 

U/L, GGT 360.4 U/L, AST 307 U/L, and ALT 313 U/L. Coagulation and albumin measurements 

showed normal results. 

As newborn screening tools, laboratory tests for cholestasis diagnosis, such as total bilirubin and 

conjugated bilirubin, have demonstrated enhanced efficacy and earlier diagnosis in BA. Additionally, 

measures for matrix metalloproteinase-7 (MMP-7) and gamma-glutamyl transpeptidase (GGT) showed 

potential as useful indicators of disease in BA, particularly when combined with several predictive 

factors in diagnostic models (Sun et al., 2021). MMP-7 is impractical for general diagnostic use until 

more evidence is available. Thus, liver function tests combined with ultrasound remain to be the most 

clinically useful non-invasive diagnostic techniques for BA when cost and operational efficiency are 

taken into consideration. 

Limitations 

Due to BA clinically similar with cholestasis, it needs other laboratory investigation such as MMP-7 

and GGT that need more cost in limiting sources country. 
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CONCLUSION 

The diagnosis of biliary atresia requires a combination of several laboratory modalities as well as 

radiologic and histopathologic studies. Early detection of cholestasis is necessary; if the infant is found 

to be jaundice at 2 weeks of age, serum bilirubin levels must be evaluated to avoid delays in BA 

management. 
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