Al in the Endoscopy Suite: Does Artificial Intelligence
Improve Esophageal Cancer Detection?

Rasit Dinc
Rasit Dinc Digital Health & AI Research
Published: March 10, 2024 | Medical Imaging Al

DOI: 10.5281/zenodo.17997185

Abstract

Al in the Endoscopy Suite: Does Artificial Intelligence Improve Esophageal Cancer
Detection? Esophageal cancer (EC) remains a formidable challenge in on...

Al in the Endoscopy Suite: Does Artificial
Intelligence Improve Esophageal Cancer
Detection?

Esophageal cancer (EC) remains a formidable challenge in oncology, largely
due to its typically late-stage diagnosis, which significantly compromises
patient prognosis [1]. The five-year survival rate for localized EC is
substantially higher than for advanced-stage disease, underscoring the critical
importance of early detection. In the quest for improved diagnostic accuracy
and efficiency, Artificial Intelligence (AI), particularly deep learning, has
emerged as a transformative tool in the field of gastroenterology and digital
health. The central question for clinicians and patients alike is: Does Al
genuinely improve esophageal cancer detection? The evidence from recent
academic literature suggests a resounding yes, positioning Al as a powerful
adjunct to human expertise.

The Diagnostic Challenge in Esophageal Cancer

Esophageal cancer is the eighth most common cancer globally and the sixth
leading cause of cancer-related death [2]. Early-stage lesions, such as high-
grade dysplasia or intramucosal carcinoma, are often subtle and can be easily
missed during conventional white-light endoscopy, even by experienced
endoscopists. The subjective nature of visual inspection, coupled with the time
pressure of clinical practice, creates a diagnostic gap that AI is uniquely
suited to fill.

The two main histological types, Esophageal Squamous Cell Carcinoma
(ESCC) and Esophageal Adenocarcinoma (EAC), often arise from
precancerous conditions like Barrett's Esophagus (BE). Detecting these early
changes requires meticulous examination, often utilizing advanced imaging



techniques like Narrow-Band Imaging (NBI) or chromoendoscopy. Al systems
are being developed to process these complex visual data in real-time, offering
a second, tireless opinion during the procedure.

Deep Learning: The Engine of Enhanced Detection

The most promising Al applications in EC detection utilize Deep Learning
(DL), a subset of machine learning that employs multi-layered neural
networks—specifically Convolutional Neural Networks (CNNs)—to analyze
endoscopic images and videos [3]. These networks are trained on vast
datasets of annotated images, learning to recognize subtle patterns, textures,
and vascular changes indicative of malignancy that may be imperceptible to
the human eye.

The primary application of Al in this context is the development of Computer-
Aided Diagnosis (CAD) systems. These systems function in real-time during an
endoscopy, providing instant feedback to the endoscopist by highlighting
suspicious areas with a bounding box or a color overlay. This real-time
assistance is crucial for improving the Adenoma Detection Rate (ADR), a
key quality metric in endoscopy.

Quantifiable Improvements in Diagnostic Performance

Academic studies have consistently demonstrated that Al systems can achieve
diagnostic performance metrics that rival or even surpass those of human
endoscopists, particularly in high-volume screening settings.

| Metric | Al System Performance (Range) | Human Endoscopist Performance
(Range) | Source | | :--- | == | :--- | :-- | | Sensitivity | 84.1% to 98.04% | 70% to
90% | [4] [5] | | Accuracy | 80.9% to 98% | 80% to 93.5% | [4] [6] | | Real-
Time Detection | Significantly higher detection rate for early lesions | Lower,
due to fatigue and visual subjectivity | [7] |

One notable study demonstrated that an Al system achieved a sensitivity of
98% and an accuracy of 98% in distinguishing superficial and advanced
cancer in static images [5]. Furthermore, Al has been shown to improve the
accuracy rates of expert endoscopists from approximately 88.8% to 93.5%
when used as an adjunct [6]. This synergistic effect—AI acting as a safety net
and a precision tool—is where the true clinical value lies. The ability of Al to
maintain high performance without the effects of fatigue or distraction is a
significant advantage over human performance during long endoscopic
procedures.

The Path to Clinical Integration and Future Prospects

While the research is compelling, the full integration of Al into routine clinical
practice is still evolving. Challenges remain, including the need for large-
scale, multi-center, prospective validation trials to ensure generalizability
across different patient populations and endoscopic equipment [1]. Regulatory
approval, standardization of data annotation, and the ethical implications of
relying on an automated system are also critical considerations.

However, the trajectory is clear. Future Al systems are expected to move



beyond simple detection to provide real-time characterization (e.g., predicting
histology), risk stratification, and even guidance for therapeutic interventions
like Endoscopic Submucosal Dissection (ESD). The ultimate goal is a fully
integrated, intelligent endoscopy suite that minimizes the miss rate for early-
stage EC, thereby transforming the prognosis for patients.

The convergence of digital health technologies and clinical practice is rapidly
accelerating, creating a need for continuous professional development and
expert commentary to navigate this complex landscape. For more in-depth
analysis on this topic, including the latest developments in digital health, Al
ethics, and the future of clinical technology, the resources at
[www.rasitdinc.com](https://www.rasitdinc.com) provide expert commentary
and professional insight.

Conclusion

Artificial Intelligence represents a paradigm shift in the early detection of
esophageal cancer. By leveraging the power of deep learning to analyze
complex endoscopic images in real-time, AI systems have demonstrated
superior sensitivity and accuracy in identifying subtle, early-stage lesions.
While not a replacement for the skilled endoscopist, Al functions as a
powerful, objective co-pilot, significantly enhancing diagnostic performance
and offering the potential to dramatically improve patient outcomes through
earlier intervention. The ongoing research and development in this field
promise a future where late-stage EC diagnosis becomes increasingly rare.

k%

References

[1] Gomez, B. M., Collado, L. M., & Rodriguez, M. (2023). Artificial
Intelligence in esophageal cancer diagnosis and treatment: where are we
now?—a narrative review. Annals of Translational Medicine, 11(10), 3535.
[https://pmc.ncbi.nlm.nih.gov/articles/PMC10477654/]
(https://pmc.ncbi.nlm.nih.gov/articles/PMC10477654/)

[2] Li, S. W., et al. (2024). Deep learning assists detection of esophageal
cancer and precancerous lesions in China: a multi-center study. Nature
Communications, 15(1), 3297. [https://pubmed.ncbi.nlm.nih.gov/38630847/]
(https://pubmed.nchi.nlm.nih.gov/38630847/)

[3] Islam, M. M., et al. (2022). Deep Learning for the Diagnosis of Esophageal
Cancer in Endoscopic Images: A Review. Diagnostics, 12(12), 3075.
[https://pmc.ncbi.nlm.nih.gov/articles/PMC9736434/]
(https://pmc.ncbi.nlm.nih.gov/articles/PMC9736434/)

[4] Tokai, Y., et al. (2023). Development of artificial intelligence for the
detection and diagnosis of early esophageal cancer. Annals of Esophagus, 6, 3.
[https://aoe.amegroups.org/article/view/6334/htmli]
(https://aoe.amegroups.orgyarticle/view/6334/html)

[5] Shiroma, S., et al. (2021). Ability of artificial intelligence to detect T1
esophageal cancer in endoscopic images. Scientific Reports, 11(1), 7875.
[https.//www.nature.com/articles/s41598-021-87405-6]



(https.//www.nature.com/articles/s41598-021-87405-6)

[6] Gastroenterology Advisor. (2023, August 22). AI Endoscopic Diagnosis
Shows  Promise in Improving  Esophageal Cancer  Detection.
[https://www.gastroenterologyadvisor.com/news/ai-endoscopic-diagnosis-
shows-promise-in-improving-esophageal-cancer-detection/]
(https://www.gastroenterologyadvisor.com/news/ai-endoscopic-diagnosis-
shows-promise-in-improving-esophageal-cancer-detection/)

[7] Guidozzi, N., et al. (2023). The role of artificial intelligence in the
endoscopic diagnosis of esophageal malignancy. Diseases of the Esophagus¥*,
36(12), doad048.
[https://academic.oup.com/dote/article/36/12/doad048/7227829]
(https://academic.oup.com/dote/article/36/12/doad048/7227829)

Rasit Dinc Digital Health & AI Research
https://rasitdinc.com

© 2024 Rasit Dinc



