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Abstract 

Colorectal cancer (CRC) remains a leading cause of 
cancer-related morbidity and mortality worldwide, 
largely due to late-stage diagnosis and suboptimal 
screening adherence. Traditional screening modalities, 
while effective, face limitations in accessibility, patient 
compliance, and sensitivity for early lesions. Recent 
advances have transformed the screening landscape, 
integrating molecular diagnostics, artificial intelligence, 
and minimally invasive technologies. This article 
explores a new paradigm in CRC screening—shifting 
from invasive, one-size-fits-all strategies to 
personalized, risk-adapted, and technology-driven 
approaches. Emphasis is placed on emerging tools such 
as liquid biopsies, stool DNA testing, AI-assisted 
colonoscopy, and microbiome profiling. These 
innovations promise to enhance early detection, 
improve participation rates, and ultimately reduce 
disease burden. The future of CRC screening lies in 
integrating these modalities into cohesive, patient-
centered frameworks that prioritize both precision and 
accessibility. 

Introduction 
 
Colorectal cancer (CRC) is among the most preventable 
yet deadly malignancies when not detected early. 
Screening plays a pivotal role in reducing both 
incidence and mortality by identifying precancerous 
lesions and early-stage cancers Conventional methods 
such as colonoscopy and faecal occult blood tests have 
long been the cornerstone of screening programs. 
However, barriers such as invasiveness, cost, and 
patient reluctance necessitate innovative approaches 
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In conclusion, a comprehensive understanding of 
thyroid hormone actions is indispensable for 
unraveling the intricate tapestry of metabolic 
regulation. Insights gleaned from this exploration not  
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Traditional CRC screening methods include 

• Colonoscopy: Gold standard but invasive, 
resource-intensive, and associated with low 
compliance.  

• Fecal Occult Blood Test (FOBT) / Fecal 

Immunochemical Test (FIT): Non-invasive but 
limited sensitivity for advanced adenomas.  

• Flexible Sigmoidoscopy: Less comprehensive 
than colonoscopy 

Despite their proven effectiveness, these methods face 

challenges 

• Low participation rates due to discomfort or 
fear  

• Limited accessibility in low-resource settings  
• Interval cancers due to missed lesions 

Emerging Advances in Colorectal Cancer Screening 

1. Liquid Biopsy and Circulating Tumor DNA (ctDNA) 

Liquid biopsy represents a groundbreaking 

advancement, enabling detection of CRC through a 

simple blood test. Circulating tumor DNA (ctDNA) can 

identify tumor-specific genetic mutations even before 

clinical symptoms arise 

Advantages: 
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• Minimally invasive  
• High patient acceptance  
• Potential for early detection and monitoring 

recurrence  

Recent multi-target blood-based tests are showing 

promising sensitivity and specificity, potentially 

revolutionizing population screening. 

. Stool DNA Testing (Multitarget Testing) 

Stool DNA tests detect abnormal DNA markers shed by 
cancerous or precancerous lesions. 

Key Features: 

• Combines molecular markers with hemoglobin 

detection  

• Higher sensitivity than FIT for detecting 

advanced adenomas  

• Non-invasive and home-based 

This approach improves screening adherence while 
maintaining diagnostic accuracy 
 
 Artificial Intelligence in Colonoscopy 

Artificial Intelligence (AI) is transforming colonoscopy 

through real-time image analysis. 

Applications: 

• Detection of polyps missed by human eyes  
• Characterization of lesions (benign vs 

malignant)  
• Reduction in operator variability 

AI-assisted colonoscopy significantly improves adenoma 

detection rates (ADR), a key quality indicator 

 
Capsule Endoscopy and Non-Invasive Imaging 

 
Capsule endoscopy involves swallowing a small camera 
that captures images of the gastrointestinal tract 

Advantages: 

• Non-invasive and painless  
• Useful for patients unwilling or unable to 

undergo colonoscopy  

Although still evolving, improvements in imaging 

resolution and navigation are enhancing its diagnostic 

value. 

 

Future Directions 

The future of CRC screening lies in a hybrid model 
combining 

• Molecular diagnostics (ctDNA, stool DNA)  
• Advanced imaging technologies  
• AI-driven analytics  
• Personalized risk assessment  

Integration into national screening programs will 

require validation, cost-effectiveness analysis, and 

infrastructure development. 

Conclusion 

Colorectal cancer screening is undergoing a 
transformative shift from conventional invasive 
procedures to innovative, patient-friendly, and 
precision-based approaches. Advances such as liquid 
biopsy, AI-assisted diagnostics, and microbiome 
analysis are redefining early detection strategies. By 
improving accessibility, accuracy, andcompliance, 
these technologies hold the potential to significantly 
reduce the global burden of colorectal cancer. A future-
oriented screening paradigm must prioritize 
personalization, technological integration, and 
equitable access to maximize public health impact 

References 

1. Bossuyt, P.M.; Reitsma, J.B.; Bruns, D.E.; 
Gatsonis, C.A.; Glasziou, P.P.; Irwig, L, et al. 
STARD 2015: An updated list of essential items 
for reporting diagnostic accuracy 
studies. BMJ 2015, 351, h5527.  

2. Hol, L.; van Leerdam, M.E.; van Ballegooijen, 
M.; van Vuuren, A.J.; van Dekken, H.; Reijerink, 
et al Screening for colorectal cancer: 
Randomised trial comparing guaiac-based and 
immunochemical faecal occult blood testing 
and flexible sigmoidoscopy. Gut 2010, 59, 62–
68. 

3. Mehta, R.S.; Nishihara, R.; Cao, Y.; Song, M.; 
Mima, K.; Qian, et al. Association of Dietary 
Patterns with Risk of Colorectal Cancer 
Subtypes Classified by Fusobacterium 
nucleatum in Tumor Tissue. JAMA 
Oncol. 2017, 3, 921–927, Erratum in JAMA 
Oncol. 2019, 5, 579. 

4. Cervelli, M.; Bellavia, G.; Fratini, E.; Amendola, 
R.; Polticelli, F. et al. Spermine oxidase (SMO) 
activity in breast tumor tissues and 
biochemical analysis of the anticancer 
spermine analogues BENSpm and 
CPENSpm. BMC Cancer 2010, 10, 555 

5. Lynch, H.T.; Harlan, W.; Swartz, M.; Marley, J.; 
Becker, W.; Lynch, J.; Kraft, C.; Krush, A.J. 

https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://www.bmj.com/content/351/bmj.h5527
https://www.bmj.com/content/351/bmj.h5527
https://www.bmj.com/content/351/bmj.h5527
https://www.bmj.com/content/351/bmj.h5527
https://www.bmj.com/content/351/bmj.h5527
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/28125762/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/19671542/
https://pubmed.ncbi.nlm.nih.gov/5075360/
https://pubmed.ncbi.nlm.nih.gov/5075360/


 
 

Journal of Cancer Research and Cellular Interventions (JCCRCI) 
 

 
 Olites Publishing LLC-Volume 1(4)-017 https://olitespublishing.com/  Page 3 of 4 

 

J. of Cancer Research and Cellular Interventions                                                              Copy rights @ Misciagna E 

Multiphasic Mobile Cancer Screening: A 
Positive Approach to Early Cancer Detection 
and Control. Cancer 1972, 30, 774–781. 

6. Kann, P.E.; Bradley, C.; Lane, D.S. Outcomes of 
Recommendations for Breast Biopsies in 
Women Receiving Mammograms from a 
County Health Van. Public Health 
Rep. 1998, 113, 71.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://pubmed.ncbi.nlm.nih.gov/5075360/
https://pubmed.ncbi.nlm.nih.gov/5075360/
https://pubmed.ncbi.nlm.nih.gov/5075360/
https://pubmed.ncbi.nlm.nih.gov/9475937/
https://pubmed.ncbi.nlm.nih.gov/9475937/
https://pubmed.ncbi.nlm.nih.gov/9475937/
https://pubmed.ncbi.nlm.nih.gov/9475937/
https://pubmed.ncbi.nlm.nih.gov/9475937/


 
 

Journal of Cancer Research and Cellular Interventions (JCCRCI) 
 

 
 Olites Publishing LLC-Volume 1(4)-017 https://olitespublishing.com/  Page 4 of 4 

 

J. of Cancer Research and Cellular Interventions                                                              Copy rights @ Misciagna E 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

  

Your next submission with 

OlitesPublisherswillreachyouthebelowassets 

➢ We follow principles of publicationledbythe
 CommitteeonPublicationEthics(COPE). 

➢ Doubleblindedpeerreviewprocesswhichis
 justaswellasconstructive. 
➢ Permanent archiving of yourarticle onourwebsite 

➢ QualityEditorialservice 

➢ Manuscriptaccessibilityindifferent

 formats(PDF,FullText) 

➢ authorsretaincopyrights 

➢ uniqueDOIforallarticles 

➢ immediate,unrestrictedonlineaccess 

 

Learn more: Journal of Cancer Research and 
Cellular Interventions – Olites Publishers 
(olitespublishing.org) 
 

 

ThisworkislicensedunderCreativeCommonsA
ttribution 4.0 License 
DOI:10/JCCRCI/2026/017 

 

https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions
https://olitespublishing.org/journal/journal-of-cancer-research-and-cellular-interventions

