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Abstract

Biliary atresia is an obstructive disease affecting the biliary tract. Patients with biliary atresia often appear
similar to normal infants, leading to delayed detection in many cases. There are several clinical symptoms and typical
laboratory findings that typically manifest in patients with biliary atresia. As the age of the patient advances, the
manifestations worsen, potentially leading to the development of cirrhosis, liver failure by the age of 1, and other
complications. The aim of this review is to understand the clinical finding of biliary atresia patients, facilitating early
detection and intervention to reduce the likelihood of the disease progressing to a more severe stage. Delay in the
diagnosis of biliary atresia can result in a poor prognosis.

Keywords: Biliary Atresia; Clinical sign; Laboratory result; Treatment

1. Introduction

Biliary atresia is an obstructive disease of the biliary tract that results in the inability of bile to reach
the intestinal tract [1]. Biliary atresia is found in 1 in every 8000 to 18000 births and is more prevalent in
Asian and African populations compared to Europeans [2]. Biliary atresia has some common symptoms
include jaundice, pale stools, and hepatomegaly. Untreated biliary atresia can lead to liver cirrhosis, liver
failure by the first year of life, and other complications [3,4].

Biliary atresia presents in two forms based on associated anomalies: perinatal and embryonic. The
embryonic type has an earlier onset and is often accompanied by abnormal developments. The perinatal type
is suspected to result from postnatal cholangiopathy obstruction and presents with alcoholic stools [3,5]. The
Japanese Association of Pediatric Surgeons categorizes biliary atresia into three main types based on the

location of obstruction. Type I involves atresia in the common bile duct, while the gallbladder and hepatic
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ducts remain patent (referred to as distal biliary atresia). Type II further divides into ITA and IIb. In Type IIA,
the gallbladder and common bile duct are patent, whereas Type IIb involves obstruction in the gallbladder,
cystic duct, and common bile duct. Type III, the most prevalent condition at 73%, is characterized by
obliteration of all extrahepatic bile ducts (complete biliary atresia) [6].

Biliary atresia results from inflammation and fibrous tissue formation, leading to obstruction of the
extrahepatic bile ducts, disrupting bile flow [7]. Simultaneously, intrahepatic bile ducts undergo hyperplasia.
There is substantial evidence indicating that viruses, toxins, and genetic variations contribute to the etiology
of biliary atresia, eliciting an inflammatory response affecting the epithelial layer. Immune cells activate the
expression of type 2 cytokines, inducing epithelial cell proliferation and the formation of matrix cells from

non-parenchymal cells [1,8].

2. Clinical Manifestation

The most prevalent clinical manifestation in patients with Biliary Atresia is jaundice. This occurs due
to the accumulation of bile fluid in the body, resulting in a yellowish appearance in the sclera, skin, and
mucous membranes. Biliary atresia patients experience post-hepatic jaundice, a condition where the blocked
bile ducts affect the amount of conjugated bilirubin [9]. This leads to the buildup of bilirubin in the
circulation, soluble in fat beneath the skin, causing the appearance of jaundice [10]. Many infants exhibit
jaundice in the early stages of life, making it challenging to differentiate if the jaundice physiological or not.
[11]. Jaundice in biliary atresia patients differs from physiological jaundice. Physiological jaundice typically
improves with exposure to UV light, whereas pathological jaundice, as in biliary atresia, does not improve
even with sunlight exposure and worsens over time. [12].

Additionally, biliary atresia patients typically present with pale stools. This is because bilirubin,
which should reach the intestines, fails to do so. Bilirubin in the digestive tract serves as a colorant for feces.

Some countries have started implementing fecal color detection cards for early biliary atresia detection,
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including at RS DR. Soetomo Surabaya. These cards display various stool colors ranging from pale to normal,
aiding parents in identifying alarming signs of their child's stool color. [13,14].

Another common symptom in biliary atresia patients is dark-colored urine. Normally, urine does not
contain bilirubin. However, in biliary atresia cases, conjugated bilirubin is excreted through the kidneys,
giving the urine a dark color [15]. Another commonly observed symptom is hepatomegaly [16]. Jaundice,
pale stools, and dark-colored urine are an early signs of biliary atresia, so there is no difference between early

and late diagnosis symptoms in biliary atresia. [14].

3. Laboratory Result

Patients with biliary atresia typically exhibit elevated levels of conjugated bilirubin, a slight increase
in serum gamma-glutamyl transferase (GGT), ALP, and elevation in serum transaminases [17]. The increase
in conjugated bilirubin is indicate of liver cell damage or cholestasis. Although the measurement of
conjugated bilirubin is effective in detecting liver diseases in neonates, it is not entirely accurate for biliary
atresia, necessitating further examination. Several studies have explored early detection strategies for infants,
with commonly used methods worldwide including the measurement of conjugated bilirubin levels and the
use of color stool cards provided to parents [18].

Patients also tend to exhibit elevated levels of GGT [19]. Elevated GGT levels can serve as a crucial
parameter to rule out other diagnoses related to neonatal cholestasis. Infants with biliary atresia tend to have
higher GGT levels compared to those without biliary atresia. However, it's important to note that GGT
measurements are most effective when performed in infants aged less than 120 days [20].

Various enzymes, including SGPT, SGOT, ALP, among others, can indicate liver function. In this
context, liver function tests aim to identify the source of liver damage. An increase in the SGPT and SGOT
ratio to alkaline phosphatase (ALP) and bilirubin indicates hepatocellular disease. Conversely,

disproportionate increases in SGPT and SGOT to ALP and bilirubin suggest a cholestatic condition,
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prompting the consideration of differential diagnoses. SGPT and SGOT are part of serum aminotransferases,

which are markers of liver cell damage [21,22].

4. Diagnosis

Early diagnosis, ideally within the first 3 months, is crucial. This is because cirrhosis can begin to
develop at around 3 months of age, leading to poorer outcomes. Hepatosplenomegaly and ascites tend to
appear in patients older than 3 months, indicating cirrhosis [23]. Late diagnosis is considered when the patient
is over 90 days old [24].

Abdominal ultrasonography is the first and non-invasive imaging examination of choice for
suspected biliary atresia patients [25]. One of the findings in the ultrasonography (USG) of patients with
biliary atresia is the presence of the triangular cord sign [26]. Another diagnostic option is percutaneous
cholecysto-cholangiography, which is more accurate as it directly observes the progressive filling of iodine in
the bile ducts, confirming biliary atresia in challenging cases. The absence of retrograde contrast filling in the
intrahepatic bile ducts is also indicative of biliary atresia. In patients without biliary atresia, clarity in both
intrahepatic and extrahepatic bile ducts is always observed [27].

Histopathological examination findings in biliary atresia patients reveal bile duct proliferation
(BDP), bile duct obstruction, portal infiltration with lymphocytes, neutrophils, and eosinophils, hepatocyte

transformation, and liver cell swelling [28].

5. Treatment

Infants with biliary atresia can have a better prognosis if detected and treated early, ideally within the
first 8 weeks of life. The procedures used to manage biliary atresia include the Kasai Procedure (KP) and liver
transplantation.

5.1 Kasai Procedure

WWw.ijrp.org
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The Kasai Procedure aims to restore bile flow between the liver and the intestine, helping to reduce
the progression of liver disease using a Roux-en-Y jejunal limb. Kasai Procedure can successfully restore bile
ducts from the liver to the intestine especially when performed within the first 60 days of life. The success of
the Kasai Procedure is determined by the restoration of bile flow, the return of normal stool color, and the
disappearance of jaundice [25,29]. It is advisable to perform the Kasai Procedure before the age of 3 months
to prevent further liver damage or progression to cirrhosis [23].

5.2 Liver Transplantation

Liver transplantation (LT) is considered in various conditions, including Kasai Procedure failure,
significant malnutrition, recurrent cholangitis, portal hypertension, hepatopulmonary syndrome, and
malignancies. Unfortunately, patients with biliary atresia often face long waiting times for liver
transplantation [23] . The Pediatric End-stage Liver Disease (PELD) score is used to allocate liver transplants
in children, considering factors such as albumin levels, bilirubin levels, prothrombin time, and growth failure
[30]. Early detection and appropriate intervention significantly impact the prognosis and quality of life for

patients with biliary atresia.

6. Conclusions

Biliary atresia is a neonatal disease that requires early diagnosis. Commonly observed symptoms
include jaundice, pale stools, dark urine, and hepatomegaly. Laboratory test results in patients with biliary
atresia tend to show elevated levels of conjugated bilirubin, GGT, and serum transaminases. The later the
diagnosis, the more likely patients are to experience clinical deterioration, and the efficacy of treatment is
compromised. Ultrasonography (USG) is routinely performed in the early stages of diagnosis to assess the
patient's biliary tract condition. A more accurate diagnostic procedure is percutaneous cholecysto-
cholangiography. Treatment options for biliary atresia include the Kasai Procedure and Liver Transplant.

Therefore, it is imperative to prioritize early diagnosis for biliary atresia.

WWw.ijrp.org



Daryn Ikrima Mumtaz Zahravi / International Journal of Research Publications (1JRP.ORG) @ JJRP'ORG

ISSN: 2708-3578 (Online)

78

References

1. Asai, A., Miethke, A., & Bezerra, J. A. (2015). Pathogenesis of biliary atresia: defining biology to understand clinical
phenotypes. Nature reviews. Gastroenterology & hepatology, 12(6), 342-352. https://doi.org/10.1038/nrgastro.2015.74

2. Bezerra, J. A., Wells, R. G., Mack, C. L., Karpen, S. J., Hoofnagle, J. H., Doo, E., & Sokol, R. J. (2018). Biliary Atresia:
Clinical and Research Challenges for the Twenty-First Century. Hepatology (Baltimore, Md.), 68(3), 1163-1173.
https://doi.org/10.1002/hep.29905

3. Siddiqui AI, Ahmad T. Biliary Atresia. [Updated 2023 Jun 26]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK 537262/

4. Fanna, M., Masson, G., Capito, C., Girard, M., Guerin, F., Hermeziu, B., Lachaux, A., Roquelaure, B., Gottrand, F., Broue, P.
and Dabadie, A., 2019. Management of biliary atresia in France 1986 to 2015: long-term results. Journal of pediatric
gastroenterology and nutrition, 69(4), pp.416-424.

5. Ghazy, RM., Adawy, N.M., Khedr, M.A. and Tahoun, M.M., (2018). Biliary atresia recent insight. Egyptian Pediatric
Association Gazette, 66(1), pp.1-8

6.  Wildhaber B. E. (2012). Biliary atresia: 50 years after the first kasai. ISRN surgery, 2012, 132089.
https://doi.org/10.5402/2012/132089

7. Vij, M., & Rela, M. (2020). Biliary atresia: pathology, etiology and pathogenesis. Future science OA, 6(5), FSO466.
https://doi.org/10.2144/fsoa-2019-0153

8. Ortiz-Perez, A., Donnelly, B., Temple, H., Tiao, G., Bansal, R., & Mohanty, S. K. (2020). Innate Immunity and Pathogenesis
of Biliary Atresia. Frontiers in immunology, 11, 329. https://doi.org/10.3389/fimmu.2020.00329

. Joseph, A., & Samant, H. (2022). Jaundice. In StatPearls. StatPearls Publishing.

10. Ansong-Assoku B, Shah SD, Adnan M, et al. Neonatal Jaundice. [Updated 2023 Feb 20]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK 532930/

11. Lianti, H., Kurnia, N., Rinaldhy, K., Aji, A.S., Ismet, M.F. and Amaliah, R., (2020). Analysis of knowledge regarding Biliary
Atresia among healthcare providers and laypersons in East Jakarta after educational intervention. ASEAN Journal of
Community Engagement, 4(1), p.13.

12. Setyoboedi, B., Prihaningtyas, R.A., Utomo, M.T. and Arief, S., (2022). Early detection of biliary atresia in primary health
care: still a problem. F1000Research, 11, p.1245.

13. Borgeat, M., Korff, S., & Wildhaber, B. E. (2018). Newborn biliary atresia screening with the stool colour card: a
questionnaire survey of parents. BMJ paediatrics open, 2(1), €000269. https://doi.org/10.1136/bmjpo-2018-000269

14. Couturier, L., Jarvis, C., Rousseau, H., & Jimenez, V. (2015). Biliary atresia. Canadian family physician Medecin de famille
canadien, 61(11), 965-968.

15.  Coucke EM, Akbar H, Kahloon A, et al. Biliary Obstruction. [Updated 2022 Nov 26]. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK539698/#

16. He, Lin, Patrick Ho Yu Chung, Vincent Chi Hang Lui, Clara Sze Man Tang, and Paul Kwong Hang Tam. 2022. "Current
Understanding in the Clinical Characteristics and Molecular Mechanisms in Different Subtypes of Biliary
Atresia" International Journal of Molecular Sciences 23, no. 9: 4841. https://doi.org/10.3390/ijms2309484 1

17. Abdel-Aziz, S. A., Sira, M. M., Gad, E. H., Ayoub, I., & Soltan, M. (2019). Preoperative alkaline phosphatase is a potential
predictor of short-term outcome of surgery in infants with biliary atresia. Clinical and experimental hepatology, 5(2), 155—
160. https://doi.org/10.5114/ceh.2019.85072

18. Wang, K. S., Section on Surgery, Committee on Fetus and Newborn, & Childhood Liver Disease Research Network (2015).
Newborn Screening for Biliary Atresia. Pediatrics, 136(6), €1663—e1669. https://doi.org/10.1542/peds.2015-3570

19. Shankar, S., Bolia, R., Foo, H. W., D'Arcy, C. E., Hardikar, N., Wensing, M., & Hardikar, W. (2020). Normal Gamma
Glutamyl Transferase Levels at Presentation Predict Poor Outcome in Biliary Atresia. Journal of pediatric gastroenterology
and nutrition, 70(3), 350-355. https://doi.org/10.1097/MPG.0000000000002563

20. Govindarajan K. K. (2016). Biliary atresia: Where do we stand now?. World journal of hepatology, 8(36), 1593-1601.
https://doi.org/10.4254/wjh.v8.136.1593

21. Lala V, Zubair M, Minter DA. Liver Function Tests. [Updated 2023 Jul 30]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482489/

22. Rafeey, M., Saboktakin, L., Shoa Hassani, J., Farahmand, F., Aslanabadi, S., Ghorbani-Haghjou, A., & Poorebrahim, S.
(2014). Diagnostic value of procalcitonin and apo-e in extrahepatic biliary atresia. Iranian journal of pediatrics, 24(5), 623—
629.

23. Sundaram, S.S., Mack, C.L., Feldman, A.G. and Sokol, R.J., 2017. Biliary atresia: Indications and timing of liver
transplantation and optimization of pretransplant care. Liver Transplantation, 23(1), pp.96-109.

24. Fuchs, J., Mrad, C., Gonzales, E., Ndiaye, D., Fouquet, V., Héry, G., Baujard, C., Guérin, F. and Branchereau, S., 2023.
Biliary drainage surgery before or after 3 months of life versus primary liver transplantation in children with biliary atresia:
comparative cohort study. BJS open, 7(2), p.zracl75.

25. Harpavat, S., Hawthorne, K., Setchell, K. D. R., Rivas, M. N., Henn, L., Beil, C. A., Karpen, S. J., Ng, V. L., Alonso, E. M.,
Bezerra, J. A., Guthery, S. L., Horslen, S., Loomes, K. M., McKiernan, P., Magee, J. C., Merion, R. M., Molleston, J. P.,
Rosenthal, P., Thompson, R. J., Wang, K. S., ... for Childhood Liver Disease Research Network (ChiLDReN) (2023). Serum

WWw.ijrp.org



26.

27.

28.

29.

30.

Daryn Ikrima Mumtaz Zahravi / International Journal of Research Publications (1JRP.ORG) @ JJRP'ORG

ISSN: 2708-3578 (Online)

bile acids as a prognostic biomarker in biliary atresia following Kasai portoenterostomy. Hepatology (Baltimore, Md.), 77(3),
862-873. https://doi.org/10.1002/hep.32800

Zhou, W., & Zhou, L. (2021). Ultrasound for the Diagnosis of Biliary Atresia: From Conventional Ultrasound to Artificial
Intelligence. Diagnostics (Basel, Switzerland), 12(1), S1. https://doi.org/10.3390/diagnostics 12010051

Napolitano, M., Franchi-Abella, S., Damasio, B.M. et al. (2021). Practical approach for the diagnosis of biliary atresia on
imaging, part 2: magnetic resonance cholecystopancreatography, hepatobiliary scintigraphy, percutaneous cholecysto-
cholangiography, endoscopic retrograde cholangiopancreatography, percutaneous liver biopsy, risk scores and decisional
flowchart. Pediatr Radiol 51, 1545-1554. https://doi.org/10.1007/s00247-021-05034-7

El-Araby, H. A., Saber, M. A., Radwan, N. M., Taie, D. M., Adawy, N. M., & Sira, A. M. (2021). Temporal histopathological
changes in biliary atresiaz A perspective for rapid fibrosis progression. Annals of hepatology, 21, 100263.
https://doi.org/10.1016/j.a0hep.2020.09.007

Wildhaber B. E. (2012). Biliary atresia: 50 years after the first kasai. ISRN surgery, 2012, 132089.
https://doi.org/10.5402/2012/132089

Chang, C. H., Bryce, C. L., Shneider, B. L., Yabes, J. G., Ren, Y., Zenarosa, G. L., Tomko, H., Donnell, D. M., Squires, R. H.,
& Roberts, M. S. (2018). Accuracy of the Pediatric End-stage Liver Disease Score in Estimating Pretransplant Mortality
Among Pediatric Liver Transplant Candidates. JAMA pediatrics, 172(11), 1070-1077.
https://doi.org/10.1001/jamapediatrics.2018.2541

79

WWw.ijrp.org



