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ABSTRACT
Biliary Atresia (BA) is a rare but serious neonatal cholestatic disease that requires early diagnosis to 
avoid undesirable long-term prognoses. Although Artificial Intelligence (AI) has shown promise 
in aiding the diagnosis of various pathologies, its application in BA remains limited. This study 
conducted a bibliometric and content analysis to map the current landscape of AI approaches 
for the diagnosis of biliary atresia and to identify research gaps, with particular attention to 
low-complexity techniques suitable for use in primary care centers. Searches were performed 
in the Scopus database (2014-2024). An initial comprehensive search on AI applications in the 
healthcare sector resulted in 8,253 publications. Subsequently, more specific searches identified 
92 studies related to the use of Case-Based Reasoning (CBR) in healthcare and 266 to the use of 
CBR combined with fuzzy logic. Only eight studies specifically addressed the diagnosis of biliary 
atresia. Bibliometric analysis using VOSviewer revealed a strong concentration of studies on deep 
learning models (particularly convolutional neural networks) applied to gallbladder ultrasound 
images and conventional machine learning models using clinical and laboratory data. Content 
analysis of the eight articles related to biliary atresia confirmed that the proposed approaches 
rely heavily on the availability of large image samples or multiple laboratory analyses, making 
them impractical for use in resource-limited primary care settings. Additionally, no studies were 
found related to the use of expert systems, fuzzy inference systems, or case-based reasoning 
in the diagnosis of biliary atresia. These less complex techniques require fewer input variables 
and smaller training samples and represent underexplored alternatives with research potential 
to support the early detection of biliary atresia in primary care, especially in resource-limited 
settings.

Keywords: Artificial Intelligence, Bibliometric Analysis, Biliary Atresia, Case-Based Reasoning, 
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INTRODUCTION

Diagnostic reasoning is one of the most complex and critical 
components in clinical decision-making. In pediatrics, the timely 
and accurate diagnosis of rare but serious diseases such as Biliary 
Atresia (BA) remains a particularly difficult challenge. Biliary 
atresia is a progressive fibroinflammatory disease of the bile ducts 
that affects infants, leading to cholestasis, liver failure, and the 
need for liver transplantation if not diagnosed and treated early, 
ideally before 45 to 60 days of life (Brahee and Lampl, 2022; Chen 
et al., 2022; Harpavat et al., 2025; Vij and Rela, 2020; Yerimova 

et al., 2025). Classic indicators include prolonged conjugated 
hyperbilirubinemia, acholic stools, and dark urine. However, 
initial symptoms are often subtle and frequently misdiagnosed as 
physiological jaundice, resulting in delayed diagnosis, especially 
in primary care services located in remote areas.

In recent years, Artificial Intelligence (AI) has emerged as a 
promising tool to support clinical decision-making across 
various medical domains (Alowais et al., 2023; Lüscher et al., 
2024; Ouanes and Farhah, 2024). Applications range from 
deep learning models based on ultrasound images to machine 
learning algorithms that seek to correlate the impact of clinical 
variables on diagnosis. The level of maturity and applicability of 
these techniques vary significantly depending on the disease and 
clinical context. Specifically for biliary atresia, existing AI studies 
have predominantly focused on two approaches: (i) Convolutional 
Neural Networks (CNNs) trained from gallbladder ultrasound 
images, and (ii) conventional machine learning models based 

Received: 08-01-2026;  
Revised: 16-03-2026;  
Accepted: 28-05-2026.

Correspondence:
Cristiano Hora de Oliveira Fontes
Programa de Engenharia Industrial 
(Graduate Program in Industrial 
Engineering), Escola Politécnica 
(Polytechnic Institute), Universidade 
Federal da Bahia (Federal University of 
Bahia), City of Salvador, BRAZIL.
Email: cfontes@ufba.br



Journal of Scientometric Research, Vol 15, Issue 2, May-Aug, 2026 375

Reyes, et al.: Artificial Intelligence in Biliary Atresia Diagnosis

on laboratory parameters and ultrasonographic features (Duan 
et al., 2023; Halimi et al., 2026; Niu et al., 2024a). Although 
these approaches have demonstrated solid performance in 
specialized centers, they often require large datasets, advanced 
imaging equipment, and advanced computing resources, namely 
requirements that limit their viability for primary care and in 
resource-poor regions.

Low-complexity AI techniques, such as fuzzy inference systems 
and Case-Based Reasoning (CBR), offer theoretical advantages in 
such contexts (Benamina et al., 2018; Gupta et al., 2022; Saadi et al., 
2023). These methods typically require fewer input variables, do 
not depend on large training datasets, and can incorporate expert 
knowledge more explicitly. However, the use of these approaches 
for the diagnosis of biliary atresia has not been reported.

This study presents a bibliometric and content analysis of the 
scientific literature on AI applications in the healthcare sector 
(pathology diagnosis), focusing on biliary atresia. The objectives 
are: (1) To map the evolution and current trends in AI research 
in healthcare; (2) To examine the use of Case-Based Reasoning 
and fuzzy logic in medical diagnosis; and (3) To categorize 
and critically analyze existing AI approaches for biliary atresia 
diagnosis, identifying opportunities for low-complexity solutions 
suitable for primary care settings.

METHODOLOGY

The methodology followed the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) guidelines 
for the search and selection of references (Figure 1). A staged 
search strategy was adopted to progressively limit the scope, 
from broad AI applications in healthcare to studies involving 
specific diseases (this study was based exclusively on the analysis 
of publicly available scientific literature and ethical approval was 
not required).

Data Source and Search Strategy

The SCOPUS database was used for the systematic review, 
considering its comprehensiveness and quality of bibliometric 
data, as well as its use in various areas of knowledge (Azizan 
and Yusof, 2024; Donthu and Lim, 2021; Paul and Bresciani, 
2021; Zahidi and Bin Othman, 2025). Furthermore, the 
SCOPUS database has tools that allow the tracking, analysis, 
and visualization of works, providing a broad view of global 
scientific production (Brahimi and Sarirete, 2023; Buchanan, 
2006; Scimago, 2006).

The Scopus database was selected as the primary source due to its 
comprehensive coverage of both medical and computer science 
literature, the availability of high-quality bibliometric metadata, 
and its use as a benchmark database in numerous bibliometric 
studies. Searches were carried out in November 2024, covering 

the period from 2014 to 2024. A four-stage search strategy was 
implemented:

	 •	 Step 1: Broad search for AI applications in the medical/
healthcare field.

	 •	 Step 2: Search focused on Case-Based Reasoning (CBR) 
in healthcare.

	 •	 Step 3: Search focused on CBR combined with Fuzzy 
Logic in the diagnosis of pathologies.

	 •	 Step 4: Specific search for AI applications for the 
diagnosis of biliary atresia.

The detailed search strategies, inclusion and exclusion criteria, 
and the number of records retrieved at each stage are presented 
in Table A1 (Appendix). All searches were limited to documents 
published in English. Duplicate items were identified and 
removed manually at all stages.

RESULTS

Bibliometric Analysis

Bibliometric analysis was performed using VOSviewer 
software (version 1.6.20). This tool was chosen for its ability 
to generate high-quality visualizations of scientific networks, 
especially keyword co-occurrence maps. This tool supports the 
development, visualization, and analysis of bibliometric network 
maps (Arruda et al., 2022; Van Eck and Waltman, 2010; Wong, 
2018), including graphical representations of co-authorship, 
citation, and co-citation relationships, as well as keyword-based 
networks (Huang et al., 2022; Liu et al., 2025).

Bibliometric analysis is a well-established quantitative approach 
used to evaluate multiple indicators, such as keyword occurrence, 
citation intensity, and the contribution of prominent authors, 
among other metrics (Elbanna, 2025; Kumar and Sahoo, 2025; 
Nan et al., 2025; Röper et al., 2025). This approach is capable 
of identifying the relevance attributed by peers to the new 
knowledge generated, identifies the main keywords, authors, 
most productive countries and the most prominent topics, in 
addition to recognizing the chronological evolution of the subject 
analyzed.

In the first (broader) stage, 8,253 references were identified, and 
there was a significant increase in the number of publications 
(papers, books, book chapters, conference papers, etc.) over the 
period considered (Figure 2). Among the publications verified in 
this first stage of the broad search, 37% refer to journal articles, 
with emphasis on the journals Lecture Notes in Computer Science 
(105) and Artificial Intelligence in Medicine (76), followed by 
review papers (28%). As illustrated in Figure 3, among the 8,253 
references identified in this first stage, approximately 50% are 
directly associated with the broad field of medicine.
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The keyword with the highest incidence in the title and abstract 
was "Artificial intelligence" (8,084), followed by "Human" (6,498) 
(Figure 4). Other keywords with relative prominence highlight 
the context of the applications ("Personalized medicine", 
"Machine learning", "Deep learning", "Precision medicine"). The 
keyword co-occurrence map (Figure 4) suggests the existence of 
three predominant clusters related to research fronts involving AI 
applications in the medical field: i) Application of AI in imaging 
diagnosis, mainly deep learning through convolutional neural 
networks (red); ii) Application of AI in clinical decision-making 
and patient care (green); and iii) Personalized medicine, precision, 
and risk assessment (blue).

Table 1 presents the criteria and filters applied in the second stage, 
in which 92 references of specific CBR applications in healthcare 
were identified, presenting an oscillatory behavior throughout 
the period considered (Figure 5). 57% of the identified references 
refer to papers in journals, with emphasis on Journal Lecture 
Notes in Computer Science (11). The healthcare area once again 
accounts for the majority of applications involving CBR (Figure 
6), covering 35% of the identified references.

The keywords with the highest frequency in the title and abstract 
were “Case-based Reasoning” (59), “Human” (46), “Diagnosis” 
(21), “Artificial intelligence” (20) and Decision-making (18). The 

keyword co-occurrence map (Figure 7) suggests the existence 
of three clusters or research fronts within the scope of CBR 
applications in the medical field: i) medical education (clinical 
reasoning and learning methods) (red); ii) artificial intelligence 
for decision support (green); and iii) demographic and population 
studies (patient data) (blue).

Table 2 presents the criteria and filters applied in the third stage 
(CBR and fuzzy logic), in which 266 references were identified. 
An increasing trend in the number of papers is also observed 
if we consider the potential for new references in 2025 (Figure 
8). The areas of medicine and computer science account for the 
majority of applications involving CBR and fuzzy logic (Figure 9), 
covering 48% of the identified references.

The keyword co-occurrence map (Figure 10), considering 
applications of CBR and fuzzy logic in the medical field, 
highlights the focus on two research fronts already identified in 

Figure 1:  PRISMA flow diagram of the staged literature search and selection process.

( KEY ( case AND based AND reasoning ) AND TITLE-ABS-
KEY ( medicine ) ) AND PUBYEAR > 2014 AND PUBYEAR 
< 2025 AND ( LIMIT-TO ( SUBJAREA, "MEDI" ) OR 
LIMIT-TO ( SUBJAREA, "COMP" ) OR LIMIT-TO ( 
SUBJAREA, "ENGI" ) )

Table 1: Search criteria (CBR applications in medicine).
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Figure 7 (applications in clinical diagnosis, red, and demographic 
data, green).

Only 8 references related to the use of AI specifically in the 
diagnosis of biliary atresia were identified (distributed in the 
years 2016 and 2021-2024, Figure 11), and none of these involve 
the use of CBR and fuzzy logic.

Content Analysis
The bibliometric results confirm a remarkable growth in AI-related 
publications in healthcare over the last decade, consistent with 
global trends in digital health. Keyword co-occurrence analyses 
revealed three dominant research fronts: deep learning for 

medical imaging, AI-supported clinical decision-making, and 
precision medicine.

Regarding biliary atresia specifically, only eight studies related to 
the diagnosis of BA were identified. A deductive categorization 
framework was developed based on the following dimensions:

	 •	 Type of AI technique (Deep Learning, Conventional 
Machine Learning, Hybrid, etc.).

	 •	 Primary input data (ultrasound images, laboratory/
clinical data, multimodal).

	 •	 Level of model complexity (High vs. Low).

Figure 2: Number of publications over ten years related to the use of Artificial Intelligence in the medical field.

Figure 3: Distribution of publications by area of knowledge related to the use of Artificial Intelligence in the medical field.
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Figure 4:  Keyword co-occurrence map in studies on AI in the medical field.

Figure 5: Number of publications over ten years related to the use of CBR in the medical field.

Figure 6:  Distribution of publications by area of knowledge related to the use of CBR in the medical field.
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	 •	 Target clinical setting (Specialized vs. Primary care).

	 •	 Feasibility in resource-limited environments.

Two researchers independently reviewed and extracted data 
from the papers using a standardized extraction form. This 
analysis allowed us to identify the dominant approaches and 
critical research gaps, confirming a clear lack of work involving 
low-complexity AI methods in primary care.

Table 3 presents a summary of references focusing on the use 
of AI in biliary atresia, more specifically on the application 
of convolutional neural networks (LeCun et al., 2002) for 
binary classification (positive and negative cases) from specific 
ultrasound images of the gallbladder.

Considering that the broad scope of Artificial Intelligence 
also encompasses conventional machine learning techniques 
(statistical learning, e.g., logistic regression, support vector 
machines, etc.), the references cited in Table 3 focus specifically 
on the use of deep neural networks (specifically CNNs with 
different combinations of convolutional and pooling layers, in 
line with one of the trends identified in Figure 3). In this case, 
the availability of a statistically informative sample of gallbladder 
ultrasound images of newborns is strictly necessary. Although the 
use of more sophisticated AI models (deep learning) generally 
provides more robust and better-performing classifiers, intrinsic 
challenges to image acquisition are still encountered, especially 
in developing countries. These challenges include access to 
technological resources and territorial extension, among others, 
and are discussed in recent studies related to biliary atresia 

(Arsena et al., 2024; He et al., 2025; Ma et al., 2025; Niu et al., 
2024b; Zhou et al., 2024).

Other studies involve the application of conventional machine 
learning techniques for the diagnosis of AB from clinical data, 
with or without the incorporation of ultrasound features into 
the modeling (many of which are highlighted in the work of 
Zhou and Zhou (2022)). Duan et al., 2023 present an innovative 
proposal for the diagnosis of AB using multimodal machine 
learning combining different types of clinical data (laboratory 
data, clinical features, and images, when available) and different 
statistical learning techniques (Random Forest, Support Vector 
Machine, Logistic Regression, Multilayer Perceptron). A shallow 
neural network (Feed Forward Neural Networks) was trained 
from laboratory data (total bilirubin, direct bilirubin, and 
Gamma-glutamyl transpeptidase, GGT) for binary classification 

Figure 7: Keyword Co-occurrence Map in Studies on Case-Based Reasoning in the Medical Field.

TITLE-ABS-KEY ( Medical diagnosis and fuzzy or Case based 
reasoning ) AND PUBYEAR > 2019 AND PUBYEAR < 2026 
AND ( LIMIT-TO ( EXACTKEYWORD, "Diagnosis" ) OR 
LIMIT-TO ( EXACTKEYWORD, "Clinical Reasoning" ) OR 
LIMIT-TO ( EXACTKEYWORD, "Case Based Reasoning" ) 
OR LIMIT-TO ( EXACTKEYWORD, "Artificial Intelligence" 
) OR LIMIT-TO ( EXACTKEYWORD, "Fuzzy Logic" ) OR 
LIMIT-TO ( EXACTKEYWORD, "Clinical Decision Making" 
) OR LIMIT-TO ( EXACTKEYWORD, "Deep Learning" ) 
OR LIMIT-TO ( EXACTKEYWORD, "Fuzzy Inference" ) OR 
LIMIT-TO ( EXACTKEYWORD, "Medical Diagnostics" ) 
OR LIMIT-TO ( EXACTKEYWORD, "Expert Systems" ) OR 
LIMIT-TO ( EXACTKEYWORD, "Fuzzy Sets" ) )

Table 2:  Search criteria (CBR and fuzzy logic applications in medicine).
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Figure 9:  Distribution of publications by area of knowledge related to the use of CBR and fuzzy logic.

Figure 8: Number of publications over five years related to the use of CBR and fuzzy logic in healthcare.

Figure 10:  Keyword Co-occurrence Map in Studies on Case-Based Reasoning and fuzzy logic in the Medical Field
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involving the diagnosis of biliary atresia (Liu et al., 2020). Other 
recent work also involves the use of machine learning techniques 
using laboratory data as input variables (Dong et al., 2018; Liu et 
al., 2019; Nakamura and Yamataka, 2018).

On the other hand, in the primary care sector the initial diagnosis 
for suspected biliary atresia is based essentially on stool color, 
urine color, and direct bilirubin (Harpavat et al., 2025; Rabbani et 
al., 2021). These data can be obtained even in remote regions, far 
from large urban centers in developing countries. The observation 
of dark urine and light/acholic stools in primary care (visit "up to 

1 month" or between 2-4 weeks of life) is a fundamental starting 
point for suspected biliary atresia. When these parameters are 
assessed early along with bilirubin, the prognosis and possible 
intervention (Kasai procedure) will be more effective, significantly 
improving outcomes (Rabbani et al., 2021; Ranucci et al., 2022).

A review of the literature on biliary atresia diagnosis indicates 
that, although significant progress has been made in classification 
approaches relying on imaging findings or laboratory and 
ultrasonographic data, there remains a shortage of simple and 
practical classification tools. In particular, models that can 

Figure 11: Number of publications related to the use of AI for the diagnosis of biliary atresia.

Paper (journal) Author Abstract
Is the diagnostic model based on 
convolutional neural network superior 
to pediatric radiologists in the ultrasonic 
diagnosis of biliary atresia? (Frontiers in 
Medicine)

(Duan et al., 2023) The authors propose and evaluate an intelligent diagnostic 
model based on Convolutional Neural Networks (CNNs) 
for identifying Biliary Atresia (BA) from gallbladder 
ultrasound images in infants. A total of 4,887 gallbladder 
ultrasound images were collected from infants with and 
without hyperbilirubinemia associated with biliary atresia, 
as well as from healthy infants. Two CNN architectures 
were tested, and the results were compared with the 
classification/diagnosis of pediatric radiology experts.

The application of artificial intelligence 
to support biliary atresia screening by 
ultrasound images: A study based on deep 
learning models (PLoS ONE)

(Hsu et al., 2022) This work also uses CNN to focus on gallbladder 
ultrasound images (abdominal B-mode ultrasounds of 330 
patients, 104 with AB and 226 without AB). The image 
labels used for CNN training were defined by experts, 
and the final classification models were validated by 
three experienced pediatric radiologists. This work also 
included the generation of synthetic images for testing and 
validation, aiming to improve model performance.

Pilot study of artificial intelligence 
ultrasound diagnosis of biliary atresia 
based on deep learning (Chinese Journal 
of Ultrasonography)

(Yang et al., 2021) The authors explore the feasibility of CNN-assisted 
ultrasound for the diagnosis of biliary atresia. The sample 
comprised 531 gallbladder images from 177 positive 
patients (with BA) and 585 images from 195 negative 
patients. The final model was also validated by comparing it 
with expert diagnoses.

Table 3:  References involving Artificial Intelligence in the diagnosis of biliary atresia.
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Paper (journal) Author Abstract
Ensembled deep learning model 
outperforms human experts in 
diagnosing biliary atresia from 
sonographic gallbladder images (Nature 
Communications)

(Zhou et al., 2021) The authors present an ensemble model comprising a 
combination of several convolutional networks trained 
separately with different samples, thus learning different 
features of the problem. The final result is based on the 
classifications of five individual models. The images also 
focus on the gallbladder region. The development of a 
smartphone app enabled the use of the model in remote 
regions with a shortage of specialists.

Interpretable artificial intelligence-based 
app assists inexperienced radiologists 
in diagnosing biliary atresia from 
sonographic gallbladder images (BMC 
Medicine)

(Zhou et al., 2024) Similar to the work of Zhou et al. (2021), a rectangular 
region of interest covering the gallbladder was defined. 
The database comprised 11,459 images from 1,927 
patients (training, validation, and testing). A specific 
CNN architecture was adopted, and synthetic images 
were also generated using random techniques (e.g., 
RandomResizedCrop) from the training sample.

Ultrasound for the diagnosis of biliary 
atresia: From conventional ultrasound to 
artificial intelligence (Diagnostics)

(Zhou and Zhou, 2022) The authors present a review of established imaging 
methods for diagnosing BA (e.g., abdominal ultrasound, 
magnetic resonance cholangiography, and percutaneous 
or intraoperative cholangiography). A diagnostic support 
algorithm is proposed based on hybrid technologies, 
combining conventional ultrasound, elastography, and 
contrast-enhanced ultrasound. Unlike other references, this 
work does not involve the development of a deep neural 
network (CNN) to support the diagnosis of biliary atresia.

support effective clinical decision-making during the initial 
patient encounter in primary care, using a limited number of 
easily obtainable categorical and numerical variables, are still 
lacking. Still within the scope of AI, two alternatives would be 
suitable for this purpose: a) Modeling a system of rules using 
fuzzy logic and b) Case-Based Reasoning. In the first case, a set 
of rules using direct bilirubin and the color intensity of feces and 
urine as antecedents can be proposed in such a way that each rule's 
output (consequent) provides a probability or level of suspicion 
of biliary atresia. The proposed set of rules can be adjusted and 
tuned through consultation with experts and, like any fuzzy 
inference system, it has the ability to activate two or more rules 
simultaneously, depending on the uncertainty represented by the 
antecedents' membership functions, and provide a final result 
(diagnostic estimate). Case-Based Reasoning (CBR), in contrast, 
addresses new problems, such as establishing novel diagnoses, by 
drawing on solutions derived from previously encountered cases. 
This approach does not depend on the construction of a definitive 
expert-driven model, rather, it identifies patterns and similarities 
by analyzing generalized relationships between problem 
attributes and their corresponding outcomes (Choudhury and 
Begum, 2016; Dhatterwal et al., 2024). Despite work involving the 
application of fuzzy inference systems and Case-Based Reasoning 
to support decision-making for the diagnosis of various 
pathologies (Ayo et al., 2023; Jayade et al., 2021), there are no 
studies on the application of these two AI approaches specifically 
in the diagnosis of biliary atresia, which suggests the feasibility 

of developing effective tools with a low degree of complexity to 
address this pathology in the primary care sector.

Most successful CBR systems are built around a combination of 
CBR and other artificial intelligence methods. Soft computing 
techniques, namely fuzzy logic, artificial neural networks, 
and evolutionary strategies, have proven to be very effective 
in enhancing the capabilities of CBR systems. Using these 
techniques, knowledge can be automatically acquired from cases, 
leading to greater robustness.

CONCLUSION

This bibliometric and content analysis shows that current AI 
research for the diagnosis of biliary atresia is heavily concentrated 
on highly complex approaches based on ultrasound images and 
various clinical/laboratory analysis results. While these decision 
models show good predictive performance in referral centers, 
their implementation in primary care and in resource-limited 
settings remains a challenge.

This study identifies a lack of open-source literature on the 
application of low-complexity AI techniques (more specifically, 
fuzzy inference systems and case-based reasoning) to support the 
early diagnosis of biliary atresia.
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PRACTICAL IMPLICATIONS

The development of simple and interpretable decision support 
tools, based on readily available clinical variables, can help reduce 
diagnostic delays in regions with limited access to imaging and 
laboratory analysis resources. In practical terms, this work points 
to a different perspective in addressing biliary atresia that may be 
crucial for identifying this disease and appropriately managing 
the neonate.

FUTURE RESEARCH DIRECTIONS

Future studies should focus on: (1) the design and validation of 
fuzzy logic and CBR systems for BA screening; (2) comparative 
effectiveness studies between high- and low-complexity 
AI approaches in real-world primary care settings; and (3) 
multi-database bibliometric analyses to provide a more 
comprehensive view of the state of the art.

LIMITATIONS

This study was based on a single database (Scopus) and a staged 
search strategy. The conclusions are therefore limited to the 
retrieved literature and should be interpreted with appropriate 
caution. Furthermore, the development of decision models based 
on fuzzy or CBR systems requires rigorous validation, expert 
input for rule/case base construction, and prospective clinical 
evaluation.
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Stage Search Query (Scopus) Inclusion Criteria Exclusion 
Criteria

Records 
Retrieved

1 (TITLE-ABS-KEY ("Artificial Intelligence" OR "Machine 
Learning" OR "deep learning") AND TITLE-ABS-KEY 
(medicine OR healthcare OR diagnosis)) AND PUBYEAR > 
2013 AND PUBYEAR < 2025

Publications 
related to AI 
applications in 
healthcare

Non-English 
documents; 
clearly unrelated 
topics

8,253

2 (KEY ("case based reasoning" OR "case-based reasoning") 
AND TITLE-ABS-KEY (medicine OR healthcare)) AND 
PUBYEAR > 2013 AND PUBYEAR < 2025

Studies applying 
CBR in healthcare

Irrelevant to 
healthcare

92

3 (TITLE-ABS-KEY ("case based reasoning" OR "fuzzy logic" 
OR "fuzzy inference") AND TITLE-ABS-KEY (diagnosis OR 
"medical diagnosis" OR "clinical decision")) AND PUBYEAR 
> 2013 AND PUBYEAR < 2025

Studies involving 
CBR and/or Fuzzy 
Logic in medical 
diagnosis

Not related to 
diagnosis

266

4 (TITLE-ABS-KEY ("biliary atresia") AND TITLE-ABS-KEY 
("artificial intelligence" OR "machine learning" OR "deep 
learning" OR "case-based reasoning" OR "fuzzy logic")) AND 
PUBYEAR > 2013 AND PUBYEAR < 2025

AI applications 
specifically for 
the diagnosis of 
biliary atresia

Not focused on 
BA diagnosis

8

Table A1: Detailed search strategy and results by stage.
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