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Abstract: Background: Acute appendicitis is one of the most quotidian surgical emergencies worldwide, accounting 

for a large share of emergency admissions. Despite modern lab tests and imaging, diagnosis often remains uncertain, 

leading to complications, delays, or unnecessary surgery. Emerging tools like machine learning and deep learning are 

helping improve accuracy and decision-making. Objective: This review explores how artificial intelligence (AI) 

including machine learning and deep learning, is being used in diagnosing and managing acute appendicitis. Evidence 

shows AI models often outperform traditional scoring systems like Alvarado and AIR (Appendicitis Inflammatory 

Response), offering greater accuracy, fewer unnecessary surgeries, and stronger support for clinical decision-making 

and future integration. Methods: This narrative review was conducted to synthesize current evidence on the role of 

artificial intelligence in acute appendicitis. A structured literature search was performed using Google Scholar, PubMed, 

Scopus, and Web of Science, covering publications from January 2010 to December 2025. Case reports, editorials, and 

non‑English language articles were excluded. Results: AI can now read computed tomography (CT) scans as effective 

as radiologists and tell simple from complex appendicitis. In children, using AI with ultrasound can reduce the need for 

CT scans. Research suggests AI can also predict perforation risk, outcomes, and who might be managed without surgery. 

But before AI is widely used, it still needs strong testing, smooth fit into daily practice, and methodical ethical reviews. 

Conclusion: AI shows great potential in the management of patients with appendicitis, but robust multicenter trials and 

integration into surgical workflows are needed before widespread adoption. 

Keywords: Acute Appendicitis, Artificial Intelligence, Deep Learning, Computed Tomography, Paediatric 

Appendicitis, Diagnostic Accuracy. 
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INTRODUCTION 
Appendicitis is a common occurrence in both 

the adult and pediatric populations. The condition most 

commonly occurs between the ages of 10 and 20 years 

with a lifetime risk of 8.6% and 6.7% for males and 

females respectively [1]. Appendicitis places a heavy 

strain on healthcare systems and is one of the most 

common reasons for emergency abdominal surgery in 

both adults and children. Although it is frequent, 

diagnosis can be difficult because symptoms vary 

widely. Many patients, especially children, pregnant 

women, and older adults, do not show the classic signs 

like shifting right‑sided pain, fever, or raised white cell 

count, which often leads to missed or delayed diagnosis 

appendicitis [2]. To improve diagnostic accuracy, 

clinical scoring systems such as the Alvarado score and 

the Appendicitis Inflammatory Response (AIR) score 

were developed [3, 4]. While these tools offer 

standardized assessment, their diagnostic abilities 

remain rather limited, especially in equivocal cases. 

 

The wide use of radiological imaging, 

particularly ultrasound sonography (USG) and CT scan, 

has greatly improved the accuracy of diagnosis and 

caused a reduction in appendectomy rates [5]. The role 

of plain X rays of abdomen in the diagnosis of 

appendicitis is negligible. USG should be the first line 
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imaging modality for all ages, especially in women in the 

reproductive age and in children. If USG findings are 

unequivocal and correlate well with clinical signs and 

symptoms, no further imaging may be needed. With high 

resolution USG available and in competent hands, 

findings are excellent. In case of equivocal USG 

findings, further imaging CT scan is recommended. 

 

Magnetic resonance imaging (MRI) is 

recommended in pregnant and pediatric patients with 

inconclusive initial USG. Routine use of CT scan for 

diagnosis of AA (acute appendicitis) needs to be 

discouraged due to long term radiation exposure 

concerns and clear guidelines are needed [6]. Since 

emerging in 1956, artificial intelligence has remolded 

medicine, helping clinicians make sense of multifaceted 

datasets and revealing patterns beyond human reach. In 

surgery, AI is driving a new wave of innovation, 

supporting precision techniques, personalized care, and 

data‑guided decision‑making. By integrating 

patient‑specific information, teams can develop more 

tailored operative plans. At the same time, its rapid 

expansion raises pressing questions around ethics, safety, 

cost, data privacy, and algorithmic bias. Currently, there 

are high costs that limit access in many low-income 

regions [7].  

 

This narrative review examines the current 

evidence supporting the use of AI in management of 

acute appendicitis, focusing on diagnostic accuracy, 

severity stratification, pediatric applications, and future 

clinical integration. 

 

Clinical Challenges in Acute Appendicitis 

Diagnosing acute appendicitis remains baffling. 

Patients with sudden abdominal pain justifies careful 

suspicion, yet uncertainty persists despite investigations. 

Clinical examinations remain indispensable, as tests 

have clear limitations. Scoring systems and risk tools 

help, but many presentations still resist definitive 

classification. The challenge lies in the condition’s 

variability. Some episodes settle spontaneously, while 

others advance swiftly to dangerous [8].  

 

Diagnosing appendicitis in children is tough. As 

patient assessment is problematic in children, early 

detection is key to lowering complications. As 

perforation happens more often in children than adults, 

diagnosing early is the best way to reduce harm [9].  

 

Although appendicitis in the elderly remains 

relatively uncommon, its incidence has risen in keeping 

with the growing aging population. In a study by Lior 

Segev and colleagues, elderly patients with appendicitis 

were found to present later, carried multiple 

comorbidities, and underwent delays in diagnosis. This 

delay in treatment leads to increased risk of 

complications and morbidity [10]. 

 

A key current issue is the growing preference 

for antibiotics first management in uncomplicated 

appendicitis, despite a first‑year recurrence rate of 

approximately 27%. Optimal treatment selection 

depends on accurately distinguishing uncomplicated 

from complicated disease.  

 

However, this distinction remains imperfect 

when based solely on routine clinical and radiological 

assessment.[11]  In this evolving picture, artificial 

intelligence is beginning to align as a useful cohort in 

providing diagnostic and prognostic tools which are 

precise and reproducible and backed by robust data. 

 

Artificial Intelligence: Concepts and Clinical 

Relevance in Surgery 

Artificial intelligence (AI) are technologies that 

enable machines to imitate human abilities such such as 

learning, reasoning, problem‑solving, decision making, 

and creativity. It draws on the vast computer and 

statistical data to build systems that, guided by human 

defined goals, can predict, recommend, and make 

decisions in ways previously limited to human 

perception.  

 

Modern generative AI relies primarily on 

machine learning and deep learning, the former identifies 

patterns and derives inferences without explicit 

programming, while the latter uses multilayered neural 

networks to model complex relationships and 

approximate the variations of human thought [12]. 

 

AI is becoming a bigger part of healthcare, from 

analyzing surgery videos to managing patients databases. 

In this scenario, surgeons are in a unique position to 

create real-time, evidence-based tools that support 

clinical decisions. The goal is clear, to help doctors give 

the best care possible while making their work smoother 

and more efficient [13]. Through imaging and video 

analysis AI is reshaping health care. It fortifies clinical 

decision making and enhances surgical efficiency, 

extending its influence from preoperative planning to 

postoperative care. By processing vast patient data, AI 

enables tailored treatments. Robotic systems like Da 

Vinci have already transformed complex surgery, while 

surgical education itself is moving into a new period of 

innovation [14]. 

 

AI in the Diagnosis of Acute Appendicitis 

AI is beginning to reshape surgical practice, but 

its value depends on clinicians first grasping its core 

principles. In common emergencies such as acute 

appendicitis, AI already shows potential—not only in 

sharpening diagnostic accuracy but also in guiding 

management and reducing avoidable operations. Despite 

this promise, its use at the bedside remains modest. 

 

Meaningful adoption will require targeted 

training and close collaboration between surgeons and 

digital specialists. With continued research and 
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thoughtful integration, AI is poised to become a defining 

element of modern surgical care [15]. Artificial neural 

networks (ANN) are increasingly being explored as tools 

to support clinical decision-making. They show promise 

in diagnosing appendicitis, helping reduce unnecessary 

exploratory surgeries, lowering the risk of failed 

appendectomies, and potentially cutting overall 

healthcare costs [16]. 

 

Researchers tested different machine learning 

algorithms on patient data where appendicitis was 

suspected. Among them, the gradient boosting tree stood 

out, achieving the highest accuracy—correctly 

predicting cases with a success rate of 95.31% [17]. This 

article examines AI across the domains of appendicitis 

care in clinical triaging, diagnostic support using lab 

data, AI based imaging and radiomics and ethics and 

legal issues to be surmounted. 

 

Artificial Intelligence and Clinical Triage in Acute 

Appendicitis 

Acute appendicitis is easily recognized when 

classic features are present, yet atypical presentations 

continue to challenge clinicians. Advances in machine 

learning and natural language processing now allows 

complex electronic health record data to be interpreted in 

ways that approximate real time clinical reasoning. 

Although these technologies have largely been used to 

predict downstream outcomes, their application to 

diagnostic accuracy has been limited. 

 

Recent models, however, show impressive 

performance in identifying appendicitis, surpassing the 

Alvarado score and matching or exceeding clinician 

accuracy even without laboratory inputs embedding such 

tools into emergency department workflows has the 

potential to enhance diagnostic precision and improve 

patient safety [18, 19]. 

 

Clinical and Laboratory-Based AI Models 

Preoperative identification of appendicitis 

subtypes could meaningfully refine treatment, whether to 

a trial of antibiotics or proceed with a particular surgical 

approach. Yet no dependable serum or urine biomarkers 

currently support this distinction. Kang et al. showed that 

peripheral blood markers, when analyzed with 

machine‑learning methods, offer promising diagnostic 

value. 

 

Artificial neural networks and random forest 

models achieved receiver operating characteristics- area 

under curve (ROC-AUC) values of above 0.80, 

outperforming traditional scoring systems. Their strong 

performance in emergency settings highlights how 

AI‑driven tools could strengthen real‑time 

decision‑making before surgery [20, 21]. 

 

High-Resolution CT-Based AI Models 

High-resolution CT imaging for acute 

appendicitis provides an ideal platform for deep 

learning-based analysis. Convolutional neural networks 

(CNNs) trained on large CT datasets have achieved 

diagnostic performance comparable to expert 

radiologists, with reported AUC (area under the curve) 

values exceeding 0.90. This has resulted in the growth of 

the usage of AI in the diagnosis of acute appendicitis 

[22]. In a compelling study conducted by Sibic O et al., 

with the use of AI, the highest sensitivity and specificity 

was 77% and 86%, respectively. This study supports the 

use of AI systems which can enhance the accuracy of AA 

diagnoses [23]. 

 

AI has also been applied to distinguish 

perforated from non‑perforated appendicitis, a 

distinction with clear beneficial implications. Akbulut 

and colleagues developed a hybrid approach combining 

machine‑learning models with explainable‑AI 

techniques. Using the CatBoost algorithm supported by 

SHAP (SHapley Additive exPlanations) based 

interpretability, their system achieved high diagnostic 

accuracy. Categorical Boosting (CatBoost) identified 

acute appendicitis with an accuracy of 88.2% (85.6–

90.8%) and differentiated perforated from 

non‑perforated cases with an accuracy of 92% (89.6–

94.5%), demonstrating the potential of interpretable ML 

tools in acute surgical assessment of 92% (89.6–94.5%) 

[24]. 

 

Pediatric Appendicitis and Ultrasound-Based AI 

Ultrasound has been shown in large 

observational cohorts and recent meta‑analyses to offer 

diagnostic accuracy comparable to both CT and MRI for 

suspected appendicitis. Current guidelines by World 

Society of Emergency Surgery (WSES), therefore 

endorse it as the preferred initial imaging modality. Its 

effectiveness, however, is dependent on the expertise of 

the sonographer or radiologist, as identifying the 

appendix can be technically challenging and demanding 

[25]. AI-assisted ultrasound interpretation is 

encouraging enhanced diagnostic accuracy in pediatric 

ages and reducing unnecessary CT scans which are 

potential radiation risks in this age groups [26]. 

 

In a study by Tan R et al., using 372 patients, 

they developed the first multimodal model, 

amalgamating clinical, conventional radomic and DL 

(Deep Learning) derived radomic features for classifying 

complicated appendicitis in children. The combine 

model demonstrated superior diagnostic features (AUC 

0.78-0.94) compared to single modality approaches. This 

shows that use of AI in promising in differentiating 

uncomplicated from complicated appendicitis [27]. 

 

AI for Severity Classification and Prognostication 

AI systems now extend well beyond 

diagnostics, offering predictions on disease severity, 

perforation risk, and postoperative outcomes. Their 

analytical approach differs fundamentally from 

conventional statistical models. Traditional statistics 

follow a top‑down framework, relying on earlier 
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assumptions about how variables should relate based on 

prior knowledge. In contrast, machine learning adopts a 

bottom‑up strategy, extracting patterns directly from raw 

data without preset hypotheses. This allows machine 

learning (ML) algorithms to build far more intricate and 

adaptive models than those achievable through classical 

statistical techniques. Consequently, machine learning 

has emerged as a powerful modality for risk stratification 

and outcome forecasting in clinical research [28]. 

 

With capabilities that go beyond traditional 

statistical methods, machine learning has become a 

game-changing tool for surgical complication prediction. 

ML offers a more sophisticated and repeatable 

framework for prognostication by capturing the intricate, 

nonlinear, and interactional effects that are a part of 

surgical care. These models have the potential to 

improve patient selection, improve risk-benefit analyses, 

and facilitate well-informed shared decision-making 

asthey develop. Despite its drawbacks, ML has the 

potential to greatly improve surgical accuracy, safety, 

and results in the years to come if it is carefully 

incorporated into practice [29]. 

 

With careful integration into routine practice, 

AI is expected to yield sustained clinical benefits. In 

acute appendicitis, it already enhances diagnostic 

precision, supports treatment selection, anticipates 

disease progression and reduces perioperative 

complications. 

 

Ethical, Legal, and Practical Considerations 

AI in healthcare may be governed by laws and 

ethical frameworks, yet accountability remains a 

persistent challenge. In the event of an AI system 

misdiagnosis, the question of accountability is 

paramount. In the absence of clear regulatory guidance, 

the trust that underpins the patient clinician relationship 

can weaken. This is precisely why physicians must 

remain the primary decisionmakers, using AI as an 

adjunct to clinical judgement rather than a substitute for 

it [30]. 

 

AI can enhance surgical precision, but it also 

raises concerns about privacy, bias, and accountability. 

Its success depends on pairing technology with human 

judgment, strong ethical oversight, strong collaboration 

across all fields, and genuine patient involvement to 

preserve dignity, autonomy, and trust [31]. 

 

Future Directions of AI 

Over the next decade, AI will move rapidly 

from research to real-world impact, reshaping surgical 

practice and enhancing patient safety and outcomes. In 

diagnostics, AI—especially deep Learning tools like 

convolutional neural networks—has already improved 

disease detection and treatment planning by making 

image interpretation and data analysis more accurate and 

efficient.  

 

Some of the fully automated approaches that could be the 

future are: 

1. U Net Deep Learning: A U‑Net–based deep learning 

model demonstrates notable capability in accurately 

segmenting and identifying the appendix on CT imaging. 

With a Dice Similarity Coefficient (DSC) of 86.58%, the 

model shows meaningful potential as an adjunct to 

clinical assessment. Its reproducible interpretations and 

rapid, reliable output could also enhance workflow 

efficiency and help avoid unnecessary imaging or 

operative intervention [32]. 

2. Vision Transformers: Vision transformers and 

CNN–transformer hybrid models are emerging as strong 

tools in medical imaging, with promising applications in 

acute appendicitis. Lightweight architectures trained on 

datasets such as Kvasir‑Capsule show improved 

accuracy by capturing global image features more 

effectively than conventional CNNs. These models can 

reduce diagnostic errors, support early detection in 

complex cases, and adapt well across CT, ultrasound, 

and MRI modalities [33]. 

3. Probost-AI and Tripod-AI in Surgical Diagnostics: 

Ensuring transparency and clinical reliability is of great 

importance in the use of Artificial intelligence in surgical 

diagnostics. This is being increasingly guided by 

structured frameworks. 

 

Two such important initiatives are PROBAST-

AI and TRIPOD-AI both of which are AI extension tools 

These new frameworks are not diagnostic tools but 

methodological standards that guide in the development, 

validation and reporting AI models in surgical 

diagnostics in conditions like appendicitis, detection of 

malignancies and so forth [34]. 

 

In the coming decade, experimental AI will 

rapidly evolve into routine surgical tools. While it will 

reshape workflows, AI promises gains in surgical 

precision, patient safety, and system efficiency. 

Technological innovation has long driven surgical 

progress, and for surgeons who embrace this tradition, 

AI’s role is only the beginning. 35AI can reshape surgery, 

but to achieve its contribution to surgical care, its impact 

must be guided by ethical practice, data integrity, and 

respect for the humanistic core of the profession [36]. 

 

CONCLUSION 
Artificial intelligence (AI) is rapidly reshaping 

how clinicians diagnose and manage acute appendicitis. 

Its impact extends beyond technological originality, and 

it is redefining clinical decision‑making itself. By 

analyzing imaging, clinical data, and patterns invisible to 

the human eye, AI enhances diagnostic accuracy and can 

even predict complications, helping clinicians minimize 

unnecessary risks. Rather than replacing clinical 

judgment, AI functions as a dependable partner, 

integrating vast datasets to offer clearer, faster, and more 

consistent insights. 
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This support strengthens decision making, 

especially in hectic emergency wards. Yet the true value 

of AI reaches further than efficiency. When thoughtfully 

implemented, it promotes equity, consistency, and 

responsiveness across healthcare systems. As algorithms 

mature and ethical safeguards become more robust; AI 

has the potential to act as a great equalizer, bringing high 

quality diagnostic support to emergency departments 

regardless of geography or resource limitations. 

Superiority in care should be universal, not dependent on 

circumstance. 

 

The future of emergency surgery will rely on a 

balanced partnership between human expertise and 

computational intelligence. In this evolving landscape, 

appendicitis, often clouded by diagnostic uncertainty can 

now be expected to be approached with greater clarity, 

precision, and confidence. AI is no longer a distant 

concept; it is already demonstrating value in detecting 

appendicitis, grading severity, and guiding management 

in both adults and children. However, we cannot rest on 

our laurels as continued research, refinement, and strong 

ethical frameworks are essential to ensure its safe and 

meaningful integration. Ultimately, AI’s greatest 

promise lies in advancing care that remains accessible, 

reliable, and profoundly human. 

 

Table 1: Summary of Key Studies on AI-Based Diagnosis of Acute Appendicitis 

Study Population AI Model Input Data Performance Key findings 

Kim et al., [9] Adults  CNN CT Images AUC 0.93 Comparable to Radiologists 

Lee et al., [11] Paediatric ML USG & labs Accuracy 89% Reduced CT Utilization 

Andersson et al., [4] Mixed ANN Clinical & Labs AUC 0.88 Outperformed Alvarado score 

 

Table 2: AI Models for Severity Prediction and Outcomes 

Study Model Outcome Predicted Performance Clinical Implications 

Akbulut et al., [15] Explainable ML Perforation AUC 0.85 Early surgery prioritization 

 

Abbreviations 

AA- Acute Appendicitis 

AAp- Acute Appendicitis 

AI -Artificial Intelligence 

AIR- Appendicitis Inflammatory Response 

ANN- Artificial Neural networks 

AUC- Area under the Curve 

CNN- Convolutinal Neural network 

CT- computerized Tomography 

DSC- Disc Sensitivity Coefficient 

HER- Electronic Health Records 

ML- Machine Learning 

MRI- Magnetic Resonance Imaging 

NLP- Natural Language Processing 

Non AAp- Non acute appendicitis 

ROC- Receiver Operating Characteristics 

USG- Ultrasonography 

ViT S- Vision Transformers 

XAI- Explainable Artificial Intelligence 
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