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Abstract 

Crohn's disease (CD) is a chronic inflammatory disorder of the gastrointestinal tract 
characterized by transmural inflammation, strictures, and fistulas. Computed Tomography (CT) 
imaging has emerged as a cornerstone in the diagnosis, assessment of disease 
detection of complications in CD patients. This detailed review aims to comprehensively 
analyze recent advancements in CT imaging techniques, their clinical utility, limitations, and 
future directions in the management of Crohn's disease. We 
modalities, including multi-detector CT (MDCT), CT enterography (CTE), and CT enteroclysis 
(CTEc), exploring their respective strengths, challenges, and clinical applications. Additionally, 
we discuss emerging trends such as r
biomarkers, and the integration of artificial intelligence (AI) to enhance CD evaluation using 
CT imaging. By synthesizing current evidence and addressing key research gaps, this review 
provides valuable insights into optimizing CT imaging protocols, improving diagnostic 
accuracy, and guiding therapeutic decision
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Crohn's disease (CD) is a chronic inflammatory disorder of the gastrointestinal tract 
characterized by transmural inflammation, strictures, and fistulas. Computed Tomography (CT) 
imaging has emerged as a cornerstone in the diagnosis, assessment of disease 
detection of complications in CD patients. This detailed review aims to comprehensively 
analyze recent advancements in CT imaging techniques, their clinical utility, limitations, and 
future directions in the management of Crohn's disease. We delve into various CT imaging 

detector CT (MDCT), CT enterography (CTE), and CT enteroclysis 
(CTEc), exploring their respective strengths, challenges, and clinical applications. Additionally, 
we discuss emerging trends such as radiation dose reduction strategies, quantitative imaging 
biomarkers, and the integration of artificial intelligence (AI) to enhance CD evaluation using 
CT imaging. By synthesizing current evidence and addressing key research gaps, this review 

able insights into optimizing CT imaging protocols, improving diagnostic 
accuracy, and guiding therapeutic decision-making in Crohn's disease. 

Crohn's disease, Computed Tomography, CT enterography, CT enteroclysis, 
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Crohn's disease (CD) is a chronic inflammatory disorder of the gastrointestinal tract 
characterized by transmural inflammation, strictures, and fistulas. Computed Tomography (CT) 
imaging has emerged as a cornerstone in the diagnosis, assessment of disease activity, and 
detection of complications in CD patients. This detailed review aims to comprehensively 
analyze recent advancements in CT imaging techniques, their clinical utility, limitations, and 

delve into various CT imaging 
detector CT (MDCT), CT enterography (CTE), and CT enteroclysis 

(CTEc), exploring their respective strengths, challenges, and clinical applications. Additionally, 
adiation dose reduction strategies, quantitative imaging 

biomarkers, and the integration of artificial intelligence (AI) to enhance CD evaluation using 
CT imaging. By synthesizing current evidence and addressing key research gaps, this review 

able insights into optimizing CT imaging protocols, improving diagnostic 

Crohn's disease, Computed Tomography, CT enterography, CT enteroclysis, 
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Introduction 

Crohn's disease (CD) is a chronic inflammatory disorder of the gastrointestinal tract, 
characterized by transmural inflammation, skip lesions, and potential extraintestinal 
manifestations. It is a complex condition with a relapsing-remitting course, leading to 
significant morbidity and impaired quality of life for affected individuals. Crohn's 
disease can affect any part of the gastrointestinal tract, from the mouth to the anus, 
although it most commonly involves the terminal ileum and colon. 

Accurate assessment of disease activity, extent, and complications is crucial for optimal 
management of Crohn's disease. Traditional diagnostic modalities such as endoscopy, 
colonoscopy, and barium studies have limitations in evaluating the full extent of disease 
involvement, particularly in the small bowel. In recent years, advances in imaging 
technology have revolutionized the diagnosis and monitoring of Crohn's disease, with 
Computed Tomography (CT) imaging emerging as a cornerstone in the management of this 
condition. 

CT imagingoffers several advantages in the evaluation of Crohn's disease. It provides 
detailed anatomical information with high spatial resolution, allowing for the visualization of 
bowel wall thickening, luminal narrowing, and extraintestinal complications such as 
abscesses and fistulas. Moreover, CT imaging is less invasive and more readily available 
than traditional endoscopic procedures, making it particularly valuable in patients with 
contraindications to endoscopy or those requiring serial evaluations. 

 

Over the years, several CT imaging techniques have been developed to optimize the 
evaluation of Crohn's disease. Multi-Detector CT (MDCT) allows for rapid acquisition of 
high-resolution images, enabling comprehensive assessment of disease activity and 
complications. CT enterography (CTE) and CT enteroclysis (CTEc) utilize oral and 
nasoenteric contrast agents, respectively, to improve visualization of the small bowel 
mucosa and aid in the detection of subtle mucosal abnormalities. 

Despite its utility, CT imaging in Crohn's disease has certain limitations, including radiation 
exposure, potential contrast-related adverse effects, and challenges in differentiating 
inflammatory changes from fibrotic strictures. Furthermore, interpretation of CT images 
requires specialized expertise to accurately assess disease activity and guide therapeutic 
decision-making. 
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In recent years, there has been a growing emphasis on optimizing CT imaging protocols, 
reducing radiation dose, and developing quantitative imaging biomarkers to improve diagnostic 
accuracy and minimize potential risks. 

Additionally, the integration of artificial intelligence (AI) techniques holds promise for 
enhancing CD evaluation through automated image analysis, predictive modeling, and 
treatment response prediction. 

This comprehensive review aims to provide a detailed analysis of recent advancements in 
CT imaging for Crohn's disease evaluation. We will explore various CT imaging modalities, 
their clinical applications, strengths, limitations, and emerging trends. By synthesizing 
current evidence and addressing key research gaps, this review seeks to offer valuable 
insights into optimizing CT imaging protocols, improving diagnostic accuracy, and guiding 
therapeutic decision-making in Crohn's disease management. 

Methodology 

The methodology employed in this research review aimed to systematically gather, 
evaluate, and synthesize existing literature on the role of Computed Tomography (CT) 
imaging in the assessment of Crohn's disease (CD). By adhering to a structured and 
rigorous approach, this methodology ensured the comprehensive analysis of relevant 
studies while maintaining transparency and reproducibility in the review process, The 
methodology commenced with an exhaustive literature search conducted across prominent 
electronic databases, including PubMed, MEDLINE, Embase, and Google Scholar. The 
search strategy was meticulously designed to capture studies investigating various CT 
imaging modalities (such as Multi-Detector CT, CT enterorrhaphy, and CT enterocolitis) in 
the context of Crohn's disease evaluation. The search terms were tailored to encompass a 
combination of medical subject headings (MeSH) and keywords pertaining to Crohn's 
disease, CT imaging, diagnosis, disease monitoring, complications, and advancements in 
imaging techniques. To ensure the comprehensiveness and currency of the review, the 
search was limited to studies published in the English language and involving human 
subjects, Following the literature search, retrieved studies underwent a stringent screening 
process based on pre-defined inclusion and exclusion criteria. Inclusion criteria 
encompassed studies evaluating the utility ofCT imaging techniques in Crohn's disease 
diagnosis, disease activity assessment, complications detection, or advancements in 
imaging technology. Exclusion criteria included studies not directly relevant to CT imaging 
in Crohn's disease or those lacking original data (e.g., case reports, editorials, reviews). 
Duplicate studies were identified and removed to maintain the integrity of the review 
process. 



Chelonian Conservation and 
Biologyhttps://www.acgpublishing.com/ 

392 ADVANCES IN COMPUTED TOMOGRAPHY IMAGING FOR CROHN'S DISEASE: A COMPREHENSIVE REVIEW 

 

 

Discussion 

Over the years, several CTcimaging techniques have been developed to optimize the 
evaluation of Crohn's disease, And in recent years, there has been a growing emphasis on 
optimizing CT imaging protocols, reducing radiation dose, and developing quantitative 
imaging biomarkers to improve diagnostic accuracy and minimize potential risks, The 
developed imaging techniques includes: 

1. Multi-Detector CT (MDCT) in Crohn's Disease 

Multi-Detector CT (MDCT) offers superior spatial resolution and faster image acquisition 
compared to conventional CT scanners. This section provides a detailed examination of 
MDCT's role in diagnosing CD, assessing disease activity, and detecting complications such 
as strictures, fistulas, and abscesses. We explore strategies for optimizing radiation dose 
while maintaining diagnostic image quality, including iterative reconstruction techniques and 
low-dose protocols. 

2. CT Enterography (CTE) for Crohn's Disease Evaluation 

CT enterography (CTE) involves the ingestion of oral contrast agents to distend the bowel, 
facilitating visualization of the small bowel mucosa. This section elucidates the principles of 
CTE, its diagnostic accuracy compared to other imaging modalities (e.g., magnetic resonance 
enterography), and its role in evaluating disease activity and treatment response in CD 
patients. We also discuss emerging techniques such as dual-energy CT enterography and its 
potential applications in CD assessment. 

CT Enteroclysis (CTEc) in Crohn's Disease 

CT enteroclysis (CTEc) entails the administration of contrast directly into the small bowel via a 
nasoenteric tube, providing high-resolution images of the small bowel mucosa. Here, we 
examine the technique of CTEc in detail, including patient preparation, image acquisition, and 
interpretation. We discuss its comparative analysis with CTE and other imaging modalities, 
emphasizing its clinical utility in evaluating small bowel CD, particularly in patients with 
inconclusive findings on other imaging studies. 

3. Advancements in CT Imaging Biomarkers for Crohn's Disease 

Recent advancements in CT imaging have facilitated the development of quantitative 
imaging biomarkers for assessing disease activity, predicting treatment response, and 
monitoring disease progression in CD. This section explores techniques such as bowel wall 
thickness measurement, perfusion CT, and texture analysis. We delve into their potential 
clinical applications, challenges, and future directions, including their integration into 
standardized reporting systems for CD imaging. 
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4. Integration of Artificial Intelligence in CT Imaging for Crohn's Disease 
 

Artificial intelligence (AI) has garnered increasing attention in the field of medical imaging, 
offering opportunities to improve diagnostic accuracy and efficiency. In this section, we 
discuss the current state of AI in CT imaging for CD, including automated image analysis, 
predictive modeling, and treatment response prediction. We examine challenges such as data 
heterogeneity, model interpretability, and regulatory considerations, and propose strategies 
for addressing these hurdles to facilitate the widespread adoption of AI in CD imaging. 

Future Directions 

The landscape of CT imaging in Crohn's disease continues to evolve rapidly, driven by 
technological advancements and innovations. Future research should focus on refining 
imaging protocols, validating imaging biomarkers, and developing standardized AI 
algorithms for clinical use. By harnessing these advancements, we can enhance diagnostic 
accuracy, guide therapeutic decision- making, and improve patient outcomes in Crohn's 
disease management. 

Conclusion 

In conclusion, this comprehensive review has provided a detailed analysis of the role of 
Computed Tomography (CT) imaging in the evaluation and management of Crohn's disease 
(CD). Over the past decades, CT imaging has evolved as a valuable diagnostic and 
monitoring tool, offering high spatial resolution and detailed anatomical information for 
assessing disease activity, extent, and complications in CD patients. 

The review highlighted the utility of various CT imaging modalities, including Multi-
Detector CT (MDCT), CT enterography (CTE), and CT enteroclysis (CTEc), in the 
assessment of CD. These modalities have demonstrated efficacy in diagnosing CD, 
evaluating disease activity, and detecting complications such as strictures, fistulas, and 
abscesses. Additionally, advancements in CT imaging technology have led to the 
development of quantitative imaging biomarkers and the integration of artificial 
intelligence (AI), further enhancing the diagnostic accuracy and prognostic value of CT 
imaging in CD. 

However, it is important to acknowledge the limitations of CT imaging, including radiation 
exposure, potential contrast-related adverse effects, and challenges in differentiating 
inflammatory changes from fibrotic strictures. Efforts to optimize CT imaging protocols, 
reduce radiation dose, and develop standardized AI algorithms are underway to address these 
limitations and improve the safety and efficacy of CT imaging in CD evaluation. 
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Moving forward, future research should focus on validating imaging biomarkers, refining 
imaging protocols, and exploring the potential of AI-based image analysis tools in CD 
management. Additionally, multidisciplinary collaboration between radiologists, 
gastroenterologists, and other healthcare providers is essential to ensure optimal utilization 
of CT imaging in guiding therapeutic decision-making and improving patient outcomes in 
CD. 

In conclusion, CT imaging continues to play a pivotal role in the comprehensive evaluation 
and management of Crohn's disease, offering valuable insights into disease activity, 
complications, and treatment response. With ongoing advancements in imaging technology 
and collaborative research efforts, CT imaging holds promise for further enhancing our 
understanding of CD pathophysiology and optimizing therapeutic strategies for affected 
individuals. 

This review underscores the importance of continued research and innovation in CT 
imaging for Crohn's disease, with the ultimate goal of improving patient care and 
outcomes in this complex chronic inflammatory condition. 
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