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Abstract

Artificial intelligence (AI) is making significant strides in revolutionizing the detection
of Barrett's esophagus (BE), a precursor to esophageal adenocarcinoma. In the research
article by Tsai MC and colleagues, researchers utilized endoscopic images to train an Al
model, challenging the traditional distinction between endoscopic and histological BE.
This approach yielded remarkable results, with the Al system achieving an accuracy of
94.37%, sensitivity of 94.29%, and specificity of 94.44%. The study's extensive dataset
enhances the AI model's practicality, offering valuable support to endoscopists by
minimizing unnecessary biopsies. However, questions about the applicability to
different endoscopic systems remain. The study underscores the potential of Al in BE
detection while highlighting the need for further research to assess its adaptability to

diverse clinical settings.
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Core Tip: The use of artificial intelligence (AlI) to detect Barrett's esophagus (BE) is a
groundbreaking advancement in the field of gastroenterology. This innovative
approach, which employs endoscopic images for training Al models, challenges the
conventional distinction between endoscopic and histological BE. The results show
good promise, with the Al system achieving high accuracy, sensitivity, and specificity
in BE detection. This development has the potential to reduce unnecessary biopsies and
streamline the diagnostic process. However, the adaptability of Al to different
endoscopic systems remains a critical consideration, warranting further research for

widespread clinical implementation.

INTRODUCTION

Commentary article

Barrett's esophagus (BE), a disease characterized by the transformation of the
esophageal mucosa, poses a significant risk as a precursor to esophageal
adenocarcinoma (EAC) (1, 2). In recent years, the prevalence of BE has increased not
only in Western countries but also in Asia (2), highlighting the urgent need for efficient
detection and diagnostic methods. Endoscopic surveillance and early detection of BE is
crucial as it can significantly reduce the risk of EAC. However, current methods for
diagnosing BE suffer from limitations, including inter-observer variability (3) and time-
consuming procedures. Indeed, a large percentage of early EAC and BE-associated
high-grade dysplasia (HGD) goes undetected due to inadequate compliance with the
Seattle protocol and errors in sample collection (4). This is where artificial intelligence
(AI) comes into play, which have the potential to fundamentally change the
management of BE.

Al has already revolutionized various aspects of healthcare and is also making great
strides in the field of gastroenterology and endoscopy. Researchers have explored the

potential of Al in detecting and classifying various diseases such as intestinal polyps,




gastric cancer, inflammatory bowel diseases (5). However, in the field of BE, training
these Al models was challenging due to the lack of histologically confirmed BE images.
The research article by Tsai MC and colleagues, published in the World Journal of
Gastroenterology, is timely and pertinent (6). The authors” approach to addressing the
gap in detection rates between endoscopic and histological BE is commendable. They
utilized a dataset of 724 cases with endoscopic narrow-band imaging (NBI) and
employed an Al system called 'EndoAID’, which utilizes a deep learning algorithm
specifically trained on NBI to accurately detect and classify BE, significantly
enhancing early detection capabilities. The use of three senior endoscopists for image
annotation adds a layer of robustness and credibility to the training process. The Al
system was then tested on cases with and without histologically proven BE. The results
showed that Al model achieved an accuracy of 94.37% in detecting BE, with a
sensitivity of 94.29% and a specificity of 94.44%. These results far outperform previous
Al models and show great potential to improve BE detection.

Traditionally, AI models have heavily relied on histological images for training, limiting
their adaptability to real-world endoscopic scenarios. However, in this groundbreaking
research, the focus shifted towards utilizing endoscopic images for training. The
profound significance of this shift lies in the realization that the features observed in
endoscopic BE closely mirror those of histological BE. This discovery challenges the
conventional demarcation between endoscopic and histologic BE and sheds light on a
potential source of discrepancies - sampling or biopsy bias (4).

In addition, this study included a significantly larger data set compared to previous
studies, leading to more robust and reliable results.

The ultimate goal of this Al system is to serve as a valuable tool for endoscopists by
providing timely reminders to consider a biopsy when BE is suspected during an
endoscopy procedure. This functionality is expected to play a critical role in reducing
unnecessary biopsies, which can be both invasive and costly (7). In addition, it has the
potential to streamline the diagnostic process and ultimately improve the overall

efficiency and accuracy of BE detection. Moreover, early detection of BE is critical in




reducing the incidence of esophago-gastric junction cancer as it allows for the timely
identification and treatment of precancerous changes in the esophageal mucosa.
However, there are some limitations to this study. The data were collected in two
medical centers in central Taiwan, which may not fully represent the different
demographics and endoscopic systems worldwide.

In addition, the study focused exclusively on endoscopic images with NBI, raising the
question of applicability to other types of endoscopic systems. Indeed, although NBI
has proven its effectiveness in certain contexts, it is important to remember that
different endoscopic systems may use different imaging technologies, each with their
own strengths and limitations. As recently highlighted, the performance of computer-
aided detection systems (CADe) for detecting polyps can vary significantly depending
on the system used (8) and each system exhibited distinct performance characteristics,
even when analyzing the same set of videos. Factors such as system updates and
customizable detection thresholds played a significant role in determining the detection
capabilities of these CADe systems. Therefore, further research is warranted to assess
how different endoscopic technologies and configurations may influence the
performance of Al models in detecting BE. Such investigations will be crucial for

ensuring the broad and effective deployment of Al in clinical practice.

CONCLUSION

In summary, this study represents an important milestone in the field of
gastroenterology and Al It demonstrates the potential of Al to improve the accuracy
and efficiency of BE detection, potentially preventing progression to esophageal
adenocarcinoma. The advancement of Al promises to transform healthcare and improve
patient outcomes across multiple medical specialties. The path to early cancer

prevention is becoming clearer thanks to the power of artificial intelligence.
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