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Abstract: Introduction: Biliary Atresia (BA) is a common cause of neonatal cholestatic jaundice 
which, if recognized and treated early, can be life-saving for the infant. If the liver biopsy suggests 
the presence of BA, exploratory laparotomy is then carried out to confirm the diagnosis, along with 
the Kasai procedure to provide drainage to the bile secreted by the liver. The purpose of this study 
is to get a deep dive into all the various imaging modalities that can diagnose BA more effectively 
and with absolute certitude, thus helping prevent several children from a grave prognosis. 
Methodology: For the collection of the data, a search was done by two individuals using PubMed, 
Google Scholar, and Cochrane Library databases for all relevant literature. Each qualifying paper 
was evaluated independently by two reviewers. Each article was analyzed for the number of 
patients, their age, procedure modality, complexity of ethology, and incidence of the pre-decided 
complications. The statistical software packages RevMan (Review Manager, version 5.3), SPSS 
(Statistical Package for the Social Sciences, version 20), Google Sheets, and Excel in Stata 14 were 
used to perform the statistical analyses. The data was obtained and entered into analytic software. 
Results: A total of 39 studies with 3,679 subjects were selected for the study, out of which 7 studies 
showed sensitivity above or equal to 95%, and an astounding 14 studies showed specificity above 
95%. The value of True Positive (TP) was 1280, that of True Negative (TN) was 1817, that of False 
Positive (FP) was 239, and that of False Negative (FN) was 343. With a confidence interval of 95%, 
sensitivity, specificity, and positive predictive values were calculated. The sensitivity of 
Ultrasonography for Biliary Atresia is 0.79, with a CI of 95% in a range of 0.77 to 0.81. The specificity 
of Ultrasonography for Biliary Atresia is 0.88, with a CI of 95% in a range of 0.87 to 0.90. Conclusion: 
Even though several radiological techniques at present help to detect BA, USG of the abdomen 
proves to be an effective diagnostic and a modest screening test for the detection of BA. 

Keywords: biliary atresia; USG; diagnosis; meta-analysis; Index test; Reference standard 
 

Introduction 
Biliary Atresia (BA) is an idiopathic, localized, complete obliteration, or discontinuation, of the 

hepatic or common bile ducts at any point from the porta hepatis to the duodenum. It is a common 
cause of neonatal cholestatic jaundice which, if recognized and treated early, can be life-saving for 
the infant. However, in 70% of the cases, the exact cause of neonatal jaundice is difficult to pinpoint; 
with idiopathic neonatal hepatitis (NH) and biliary atresia (BA) being the two highly ambiguous 
diagnoses. Patients with signs of BA usually undergo percutaneous liver biopsy. If the liver biopsy 
suggests the presence of BA, exploratory laparotomy is then carried out to confirm the diagnosis, 
along with the Kasai procedure to provide drainage to the bile secreted by the liver. However, the 
kasai procedure, just like getting used to daylight savings, is more effective when done earlier in life. 
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This puts forward the need to establish diagnostic procedures that can, with certainty, aid in this 
time-sensitive diagnosis. 

Triangular cord sign, commonly seen during ultrasonographic evaluation, is denoted by a cone-
shaped fibrotic mass superior to the bifurcation of the portal vein in BA patients, and is very useful 
in the diagnosis of BA [1]. Additional strong predictors in a USG for biliary atresia include absence 
or abnormal gallbladder morphology and enlarged hepatic artery [2]. 

However other imaging modalities can also be used in the diagnosis of BA. MR cholangiography 
may not help look at the intrahepatic bile ducts effectively, but it can show a normal extrahepatic bile 
duct, a dilated common bile duct, and the presence of a choledochal cyst. In this way, it can be used 
to exclude biliary atresia as the cause of neonatal cholestasis when the extrahepatic bile duct is 
observed. We discovered in certain studies, a triangular area of high signal intensity on T2-weighted 
images that was confined to the porta hepatis during the initial period of single shot MR 
cholangiography [3]. 

Ultrasound shear wave elastography (SWE) is based on measuring the speed of shear waves 
generated within the liver. It can help differentiate biliary atresia from other causes of neonatal 
cholestasis, with higher shear wave speeds suggesting the presence of biliary atresia [4]. 

An important imaging criterion of biliary patency and biliary atresia has been the presence or 
absence of bowel radioactivity within 24 h without impaired hepatocellular uptake of the radiotracer. 
Certain studies showed a fair hepatic uptake but a scintigraphy scan failed to detect bowel 
radioactivity. As a result, biliary atresia was extraneously diagnosed, and those patients could have 
been subjected to unnecessary laparotomy. This signifies the need to investigate more in the realm of 
radiotracer uptake imaging methods [5].  

The purpose of this study is to get a deep dive into all the various imaging modalities that can 
diagnose BA more effectively and with absolute certitude, thus helping prevent several children from 
a grave prognosis. 

Methodology 
Data Collection 

For the collection of the data, a search was done by two individuals using PubMed, Google 
Scholar, and Cochrane Library databases for all relevant literature. Full - Text Articles written only 
in English were considered. 

The medical subject headings (MeSH) and keywords ‘Biliary Atresia, ‘Ultrasonography’, ‘Triple 
Cord Sign’, and ‘Diagnosis’ were used. References, reviews, and meta-analyses were scanned for 
additional articles. 

Inclusion and Exclusion Criteria 
Screening of titles and abstracts was carried out, wherein duplicates and citations were filtered 

out of consideration. Reviewing references of papers found to be relevant was carried out further for 
underlying additional articles, following which papers with detailed and reliable patient information 
and results with a strong statistical base were selected. 

We searched for papers showing more accurate diagnoses, wherein the modality considered was 
Ultrasonography for Biliary Atresia for diagnosis of Biliary Atresia. 

The inclusion criteria were as follows: (1) studies that provided information about the accurate 
diagnosis of Biliary Atresia with Ultrasonography for Biliary Atresia; (2) studies published in English; 
(3) Studies comparing Ultrasonography for Biliary Atresia to the Gold Standard (Surgery) as a 
diagnostic modality for cases of Biliary Atresia. 

The exclusion criteria were: (1) articles that were not full text, (2) unpublished articles, and (3) 
articles in other languages. 

Data Extraction  
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Each qualifying paper was evaluated independently by two reviewers. Each article was 
analyzed for the number of patients, their age, procedure modality, complexity of ethology, and 
incidence of the pre-decided complications. Further discussion or consultation with the author and a 
third party was used to resolve conflicts. The study’s quality was assessed using the modified Jadad 
score. In the end, According to PRISMA, a total of 39 studies about the use of Ultrasonography for 
Biliary Atresia with a total of 3,679 patients were selected for further analysis. 

Assessment of Study Quality 
Using the QualSyst tool, two writers independently assessed the caliber of each included study. 

This test consists of 10 questions, each with a score between 0 and 2, with 20 being the maximum 
possible overall score. Two authors independently rated each article based on the above criteria. The 
weighted Cohen’s Kappa coefficient (K) was used to determine the interobserver agreement for the 
study selection. For evaluating the bias risk of the studies, we also employed the Cochrane tool. No 
assumptions were made about any missing or unclear information. Neither the collection nor the 
review of data were funded. 

Statistical Analysis  

The statistical software packages RevMan (Review Manager, version 5.3), SPSS (Statistical 
Package for the Social Sciences, version 20), Google Sheets, and Excel in Stata 14 were used to perform 
the statistical analyses. The data was obtained and entered into analytic software [21]. Fixed- or 
random-effects models were used to estimate Sensitivity, Specificity, positive predictive value (PPV), 
diagnostic odds ratios (DOR), and relative risk (RR) with 95 percent confidence intervals to examine 
critical clinical outcomes (CIs). Diagnosis accuracy and Younden Index were calculated for each 
result. Individual study sensitivity and specificity were plotted on Forest plots and in the receiver 
operating characteristic (ROC) curve. The forest plot and Fagan’s Nomogram were used to illustrate 
the sensitivity and specificity of different papers.  

Bias Study 
The risk of bias was evaluated by using QUADAS-2 analysis. This tool includes 4 domains as 

Patient selection, Index test, Reference standard, Flow of the patients, and Timing of the Index tests. 
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Figure 1. PRISMA chart. 

Result 

Ultrasonography for Biliary Atresia vs Gold Standard 

Here, Table 1 describes all the descriptions of papers used for the study regarding the use of 
Ultrasonography for Diagnosing Biliary Atresia. In Figure 2, the Pooled Sensitivity Values for all 
papers being considered can be observed and compared amongst each other, while Figure 3 serves 
the same purpose in the context of Pooled Specificity Values. Figure 4 denotes the pooled Diagnostic 
Odds Ratio for the application of Ultrasonography for Biliary Atresia. The same is illustrated in the 
SROC curve. (Figure 5). Figure 6 represents Deek’s Funnel Plot. A total of 39 studies with 3,679 
subjects were selected for the study, out of which 7 studies showed sensitivity above or equal to 95%, 
and an astounding 14 studies showed specificity above 95%. The value of True Positive (TP) was 
1280, that of True Negative (TN) was 1817, that of False Positive (FP) was 239, and that of False 
Negative (FN) was 343. With a confidence interval of 95%, sensitivity, specificity, and positive 
predictive values were calculated. The sensitivity of Ultrasonography for Biliary Atresia is 0.79, with 
a CI of 95% in a range of 0.77 to 0.81. The specificity of Ultrasonography for Biliary Atresia is 0.88, 
with a CI of 95% in a range of 0.87 to 0.90. 

Table 1. characteristics of the study. 

Name 
Methodo
logy 

True Positive 
(Tp) 

False positive 
(FP) 

False Negative 
(FN) 

True Negative 
(TN) 

Aziz 2011 [6] USG 20 0 0 20 

Boo et al. 20 21 [7] USG 12 1 3 45 
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Dillman 2019 [8] USG 13 0 0 28 

donia 2010 [9] USG 19 4 10 17 

Duan 2019 [10] USG 37 0 14 87 

Duan et al. 2019 [11] USG 43 9 8 78 

El-Guindi et al. 2014 
[12] 

USG 19 4 11 26 

farrant 2001 [13] USG 34 4 3 117 

Hanquinet 2015 [14] USG 7 1 3 9 

Humphrey and 
Stringer 2007 [15] 

USG 22 0 8 60 

Imanieh et al. 2010 
[16] 

USG 7 2 3 46 

Jiang et al. 2013 [17] USG 21 2 2 26 

kanegawa 2003 [18] USG 25 7 4 19 

Kim et al. 2007 [19] USG 32 2 6 45 

Kim et al. 2000 [20] USG 12 0 0 9 

Kotb et al. 2001 [1] USG 25 0 0 40 

Lee et al. 2000 [21] USG 40 38 9 65 

Lee et al. 2003 [22] USG 16 1 4 65 

Lee et al. 2009 [23] USG 18 0 11 35 

Lee et al. 2015 [24] USG 36 0 10 54 

Liu et al. 20 21 [25] USG 24 10 2 23 

Liu et al. 20 2 2 [26] USG 68 22 15 51 

mittal 2011 [27] USG 25 12 5 57 

Park et al.1997 [28] USG 20 3 0 40 

Rouzrokh et al. 2009 
[29] 

USG 13 2 5 22 

Ryeom et al. 2005 
[30] 

USG 3 2 1 17 

Sandberg 2021 [2] USG 170 38 42 68 

Shen et al. 2020 [31] USG 99 44 36 103 

Shima 2012 [32] USG 7 1 3 9 

sun 2011 [33] USG 54 5 97 26 

Takamizawa et al. 
2007 [34] 

USG 46 6 2 31 

Tan Kendrick et al. 
2003 [35] 

USG 26 0 5 186 

visrutaratna 2003 
[36] 

USG 22 7 1 16 

Wang et al. 2016 
[37] 

USG 37 0 1 17 
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Wang 2016 [37] USG 37 1 0 31 

Wongsawasdi et al. 
2008 [4] 

USG 27 2 4 28 

Wu et al. 2018 [5] USG 12 1 3 32 

Wu 2018 [38] USG 15 0 0 33 

Zhou et al. 2015 [39] USG 119 9 10 135 

Zhou 2017 [3] USG 109 12 11 40 

 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 April 2024                   doi:10.20944/preprints202404.1676.v1

https://doi.org/10.20944/preprints202404.1676.v1


 7 

 

Figure 2. The forest chart summary for pooled sensitivity values of Ultrasonography for Diagnosing 
Biliary Atresia. 

 
Figure 3. The forest chart summary for pooled specificity values for Ultrasonography for Diagnosing 
Biliary Atresia. 
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Figure 4. The forest chart summary for pooled Diagnostic Odds Ratio for Ultrasonography for 
Diagnosing Biliary Atresia. 
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Figure 5. The SROC plot summary for Ultrasonography for Diagnosing Biliary Atresia. 

 

Figure 6. Funnel Plot for Ultrasonography for Diagnosing Biliary Atresia. 

Figure 5 shows the summary of the ROC curve. It shows that the area under the curve for 
Ultrasonography for Biliary Atresia was 0.9395 and the overall diagnostic odds ratio (DOR) was 63.13 
with Younden Index being 0.67. 
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Figure 7 describes the summary of Fagan plot analysis for all the studies considered for 
Ultrasonography for Biliary Atresia, showing a prior probability of 44% (0.8); a Positive Likelihood 
Ratio of 6.78; a probability of post-test 84% (5.4); a Negative likelihood ratio of 0.24, and a probability 
of post-test 16% (0.2). 

 
Figure 7. Fagan’s Analysis for Ultrasonography for Diagnosing Biliary Atresia. Prior Probability 
(Odds): 44% (0.8). 

Table 2. Bias study. 

Author and 
Year 

Patient 
Selectio

n 

Index 
Test 

Reference 
Standard 

Flow and 
Timing 

  
Patient 
Selectio

n 

Index 
Test 

Reference 
Standard 

Aziz 2011 low low unclear low   low low low 

Boo et al. 20 21 unclear high low low   low low low 

Dillman 2019 low low high low   high low low 

donia 2010 low low low low   unclear low unclear 

Duan 2019 low high high unclear   low unclear low 

Duan et al. 
2019 

low unclear low low   low low low 

El-Guindi et al. 
2014 

unclear low unclear low   high low low 

farrant 2001 low low high low   low low low 
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Hanquinet 
2015 

low low unclear low   low unclear low 

Humphrey and 
Stringer 2007 

low unclear low unclear   low low low 

Imanieh et al. 
2010 

low low high low   low low low 

Jiang et al. 2013 low low low low   low low high 

kanegawa 2003 low high low low   low high low 

Kim et al. 2007 low high low unclear   low low low 

Kim et al. 2000 unclear low low low   high low high 

Kotb et al. 2001 low unclear low low   low low low 

Lee et al. 2000 high low low low   high low low 

Lee et al. 2003 low unclear low high   low high low 

Lee et al. 2009 low low low low   unclear low unclear 

Lee et al. 2015 low high low low   low low low 

Liu et al. 20 21 low low unclear low   low high low 

Liu et al. 20 2 2 high low low low   low low low 

mittal 2011 low unclear low high   low low unclear 

Park et al.1997 low low unclear low   high low low 

Rouzrokh et al. 
2009 

low low high low   low low low 

Ryeom et al. 
2005 

low low low low   low low low 

Sandberg 20 21 unclear high low low   low unclear low 

Shen et al. 20 
20 

low unclear low low   low low low 

Shima 201 2 low low low low   low low low 

sun 2011 low low low unclear   low low low 

Takamizawa et 
al. 2007 

low low unclear low   low high low 

Tan Kendrick 
et al. 2003 

unclear low low low   low low low 

visrutaratna 
2003 

low low low low   low low unclear 

Wang et al. 
2016 

low low low low   low low low 

Wang 2016 low high low high   low low unclear 

Wongsawasdi 
et al. 2008 

low low low low   low low low 

Wu et al. 2018 low low low low   low low low 

Wu 2018 low low high low   low low low 

Zhou et al. 
2015 

low low low low   low low high 
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Zhou 2017 low low low low   unclear low unclear 

 
Figure 8. Bias study. 

Discussion 
In this Systematic review and meta-analysis including 48 studies, we found that 

Ultrasonography(USG) is an important and valuable diagnostic test to confirm the presence of Biliary 
atresia (BA) in neonates and children suffering from cholestatic jaundice. The results show that the 
pooled sensitivity and specificity of USG, and the various signs we can see with it in biliary atresia, 
come out to be approximately 79% and 88% respectively. The pooled Odds ratio was found to be 
about 63.13 and further calculations help us derive the Younden index to be 0.67. Therefore using this 
test would help us get a relatively lower number of false positive cases, thus helping reduce the 
incessant need for laparotomy and biopsy for diagnosis. However, other diagnostic modalities that 
can also help in the diagnosis of BA do exist. This study helped us get a clear representation of each 
of these methods functions as well as their various advantages and disadvantages to consider when 
talking about a prompt and certain diagnosis of BA. 

The initial evaluation and management of infants presenting with conjugated cholestasis must 
be rapid and decisive. It is of utmost importance to diagnose surgically correctable disorders, such as 
BA, promptly to halt the progressive damage to the liver. The success rate for establishing good bile 
flow after hepatoportoenterostomy (kasai procedure) is much higher if the procedure is done before 
2 months of age; the chances of obtaining adequate flow are much lower when the procedure is 
performed in infants older than 90 days [1]. 

Ultrasonography is a preferred tool for the visualization of hepatobiliary trees and has several 
advantages over other imaging methods, notably being non-ionizing, noninvasive, and convenient. 
However, abdominal ultrasound with a frequency less than 5 MHz is not sufficient enough to 
evaluate the hepatobiliary tree in infants and neonates. With advances in the technologies behind an 
ultrasound apparatus, such as the application of the high-frequency detecting probe in the 7 to 12 
MHz range, hepatic USG has transformed the screening and diagnosis of BA [39]. 

Percutaneous biopsy is one of the most reliable methods that can diagnose BA. However, 
because the procedure is invasive and thus comes with a roster of unwanted but sometimes 
unavoidable complications such as bleeding and bile leakage, many parents are reluctant to have 
their infants undergo the anesthesia that is required for this procedure. Thus making it difficult to 
diagnose or exclude BA preoperatively [35]. 

When screening infants with cholestatic jaundice, especially to differentiate BA from NH and 
other causes of infantile cholestasis, length and contractility of the gallbladder, as seen during USG, 
were used to be reliable findings. An uncontracted bladder or a reduced size is diagnostic of BA. 
However, both of these findings are seen in both BA and neonatal hepatitis. It should be noted that 
gall bladder contractility can also sometimes be observed in patients with BA, particularly in patients 
with a patent common bile duct. 

The Triangular Cord Sign (TCS) as defined in 1996, is a triangular or conical-shaped echogenic 
density representing a fibrous remnant of the extrahepatic bile duct at the porta hepatis observed 
superior to the portal bifurcation. Triangular cord sign offers a reliable sign in the diagnosis of BA. 
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However, to further improve the accuracy of ultrasonographic imaging in the diagnosis of BA, 
studies proposed combining TCS findings with gallbladder imaging. Positive TCS coupled with 
abnormal gallbladder (length <1.5 cm, identifiable but no lumen [“non visualized”] or not 
identifiable) improves the diagnostic parameters. It should be noted that a gallbladder is considered 
to be abnormal when it is small (length <1.5 cm or not identifiable) or uncontracted [31]. Triangular 
cord sign comes with the bane of being operator-dependent which sullies its usefulness and questions 
its reliability in all cases and scenarios, especially in the early stages of the disease or when the 
operator is not experienced enough to localize this sign. 

Doppler studies help improve the accuracy of USG. The use of an EARPV(echogenic anterior 
wall of the right portal vein) with 4-mm thickness as a criterion for identifying the TC sign in the 
diagnosis of BA is considered a standard with fairly high sensitivity and specificity. According to 
some studies, the fibrotic cord can be easily masked by diffuse periportal echogenicity when there is 
nonspecific inflammation or cirrhosis. Thus, the TC sign is supportive but not as sensitive when either 
cirrhosis or widespread periportal inflammation is present. 

In patients with BA, the diameter of the hepatic artery is considerably higher, as compared to 
patients without BA. Multiple studies show that the diameter of the hepatic artery was significantly 
higher in patients with BA as compared to patients with non-BA and control subjects [35]. 

BA leads to hyperplastic and hypertrophic changes in the hepatic artery, which has been well 
documented in several studies. Although the definitive pathogenesis of RHA enlargement is still 
unclear, it has been theorized that this may be due to a compensatory change to maintain the blood 
supply to the hepatobiliary tree, which is considered a compensatory change to hepatic fibrosis. 
Studies have also suggested that the presence of hepatic subcapsular flow was useful for 
differentiating BA from other causes of neonatal jaundice [37]. 

Hepatobiliary scintigraphy with technetium labeled iminodiacetic acid derivatives, followed by 
the measurement of radioactivity in the bowel, can also be used in the diagnosis of BA and helps to 
distinguish it from other causes of cholestatic jaundice. In BA, the hepatic uptake of the agent is 
unimpaired, while its excretion into the intestine is absent. However, by contrast, the uptake may be 
impaired in Neonatal Hepatitis (NH) but excretion into the bowel will eventually occur. Therefore, 
obtaining a follow-up scan will be important in determining the patency of the extrahepatic biliary 
tree. The administration of phenobarbital (5 mg/kg/d), 5 days before the scan, may amplify biliary 
excretion of the isotope. Certain drawbacks such as the need to wait for 5 days and the decreased 
specificity of the test make it less practical and its usefulness is limited for most children and neonates 
suspected to have BA [31]. 

In recent years, multiple studies have come up with a new imaging technique that has the 
advantage of being a novel sonographic method that is not only non-invasive but is also low-cost and 
a well-tolerated approach to evaluate and diagnose liver fibrosis by quantifying liver stiffness, a very 
common finding in BA [35]. 

Based on these studies, the approximated normal SWS (shear wave speed) is 1.15 m/s, ranging 
from 1.12 m/s to 1.19 m/s. Additional small cohort studies have shown the utility of SWE in 
quantifying liver fibrosis in children, ensuring its place in the array of diagnostic tests used for disease 
entities with hepatic fibrosis as a major culprit for their pathology. 

It should be noted that despite its reliability, SWE as a sole diagnostic tool for biliary atresia was 
not as sensitive or specific as the majority of objective individual grey-scale US findings 

The SWS values correspond significantly with the infant’s age as well as the stage of hepatic 
fibrosis, implying that the increase of SWS in older infants could very well be confounded by 
progressive fibrosis seen in later stages of the disease. However, in multiple studies, these variables 
were considered equivalent because increased fibrosis staging is expected in older infants. 

The median SWE SWS value for infants with biliary atresia was 2.1 m/s ranging from 1.7–2.4 
m/s, significantly higher than non-biliary-atresia infants, 1.5 m/s. 

Overall, considering the current advances in US technology, SWE as a sole diagnostic method 
was not highly accurate for differentiating biliary atresia from other causes of neonatal jaundice. 
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A grey-scale US evaluation of the child should be performed first, and if the triangular cord sign 
is present, irrespective of additional findings, BA can be diagnosed with certainty. If the triangular 
cord sign is not present or if the results are equivocal, further evaluation for gallbladder abnormality 
and CBD visualization should be done. If both are normal, and there is no hepatic artery enlargement, 
then biliary atresia is most likely ruled out. If the gallbladder and CBD are both abnormal/absent and 
hepatic artery enlargement is seen, then biliary atresia is most certainly present. 

The likelihood of BA remains indeterminate in all other cases. In this situation, SWE is a helpful 
tool to predict the likelihood of biliary atresia, With a direct correlation between higher SWS values 
and the probability of BA. The recommended high SWS cutoff in a 2-month-old infant is 2.2 m/s and 
low SWS cutoff is 1.5 m/s. A value of SWS in between these would be considered indeterminate, 
requiring additional tests [2]. 

Additionally, it was found that the mean SWE values between normal infants and those with 
infantile hepatitis syndrome were not statistically different. Thus the liver stiffness in infantile 
hepatitis syndrome is equal to that in normal infants. Hence SWE measurement of increased liver 
stiffness can be helpful to differentiate BA from infantile hepatitis syndrome Furthermore, some 
studies point out the fact that in a lot of infants with BA, the histologic examination may not be 
evident of the classic findings of BA, especially during the early onset of disease (i.e., before 6 weeks 
of age). 

We can also correlate the SWS values with the degree of liver stiffness, and indirectly the 
progress of BA. It is especially useful in the sonographic screening of liver fibrosis progression over 
time after the kasai procedure [37]. 

Thus SWS elastography could be an important adjunctive test to not only aid in the diagnosis of 
BA but also help in further prognostication of the disease after a curative surgery. 

In several preliminary studies, MR cholangiography has been used to detect Biliary atresia in 
infants. The presence of the complete extrahepatic biliary tree on MR cholangiography can very well 
be used to rule out BA. However, in the case of MR cholangiography, visualization of the biliary tree 
depends on the production and secretion of bile. Therefore, the insufficient production or secretion 
of bile due to other severe cholestatic diseases can result in a false-positive result. In addition, the 
spatial resolution of images obtained in neonates with shallow respiration allows visualization of 
abnormal dilated ducts But in infants who cannot hold their breaths, MR cholangiography cannot 
reliably confirm the absence of ducts because of the image degradation that occurs in these infants. 

Several previous studies have indicated that MR cholangiography is a noninvasive, reliable as 
well as accurate imaging technique that helps to define the architecture of major biliary structures in 
neonates and small infants, thus excluding biliary atresia as the cause of neonatal cholestasis 
However, in contrast to these reports, some studies reported both false positive and false negative 
findings and an overall accuracy of only 82% when they used MR cholangiography. The basic 
principle of MR cholangiography lies in its ability to detect fibrosis, especially periportal fibrosis. 
However, periportal fibrosis is not specific to biliary atresia and can also be seen with other conditions 
such as severe neonatal hepatitis. These characteristics of MR cholangiography make it a reliable 
technique to diagnose BA but with the caveat of considering it with a grain of salt when dealing with 
diseases with a similar pathology to that of BA [30]. 

Conclusion 
The concluding statement of this article would likely point out the disappearing ambiguity in 

the diagnostic tests used in BA, akin to the fate of the biliary system in this dreadful yet treatable 
condition. As more and more diseases pivot towards a worsening prognosis if treated at a later stage, 
diagnostic tests that are less invasive, cheaper, easier to operate, and simplified in their interpretation, 
are a welcome introduction in the cohort of treatment plans that improve the survival of the patient. 
Even though several radiological techniques at present help to detect BA, USG of the abdomen proves 
to be an effective diagnostic and a modest screening test for the detection of BA. Other imaging 
techniques, while requiring certain prerequisites and prior preparations, certainly help to make up a 
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diagnostic algorithm that can be relied upon to make sure that the various differential diagnoses for 
cholestatic jaundice in neonates and newborns can be demarcated with precision and accuracy. 
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