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Introduction:
Artificial Intelligence (AI) is being increasingly 
utilized in the field of gastroenterology to enhance 
the accuracy and efficiency of diagnosis, 
treatment, and monitoring of digestive system 
disorders. In addition to improving the accuracy 
and efficiency of diagnosis and treatment in gastro-
enterology, AI has also been used to optimize 
patient outcomes by predicting disease progres-
sion and treatment response1. For instance, AI can 
analyse patient data to identify risk factors and 
predict which patients are at higher risk of devel-
oping certain gastrointestinal conditions. AI can 
also be used to develop predictive models that can 
forecast how patients may respond to various 

treatments2. These predictive models can help 
clinicians make informed decisions about 
treatment options and optimize patient outcomes. 
Moreover, AI is also being used to improve patient 
care by facilitating remote consultations and moni-
toring. This is particularly important for patients 
who live in remote areas or have limited access to 
healthcare facilities. AI-powered tools such as 
remote monitoring devices and telemedicine 
platforms enable clinicians to remotely diagnose 
and treat patients, which can help improve patient 
outcomes and reduce healthcare costs. Overall, 
the implementation of AI in gastroenterology has 
the potential to transform patient care by enhanc-
ing the accuracy, efficiency, and personalization 

of diagnosis, treatment, and monitoring of gastro-
intestinal disorders3. With continued research and 
development, AI is expected to play an increasing-
ly critical role in the field of gastroenterology in the 
coming years. This review article aims to explore 
the recent advances in AI and its applications in 
gastroenterology.

Artificial intelligence (AI) Applications in mod-
ern-day Gastroenterology:

Endoscopy:
Artificial Intelligence (AI) is increasingly being 
used in endoscopy to assist clinicians in various 
aspects of the procedure. AI algorithms can 
analyze endoscopic images in real-time, helping 
clinicians to detect abnormalities and identify 
potential areas of concern4. This can improve the 
accuracy of the diagnosis and reduce the likeli-
hood of missing any abnormalities. AI algorithms 
can be trained to recognize patterns and abnor-
malities in endoscopic images that may be difficult 
for the human eye to detect. This can help clini-
cians to identify potential areas of concern that 
may have been missed during the initial examina-
tion. AI can also help in real-time video analysis 
during endoscopy and aid in the detection of 
early-stage cancers4,5.

Histopathology:
In histopathology, AI has been used to improve 
accuracy and efficiency in the analysis of tissue 
samples. AI can analyze histopathological images 
of tissue samples and identify features that are 
indicative of various GI diseases. Such as:

Inflammatory Bowel Disease:
Artificial intelligence (AI) has the potential to 
improve the diagnosis, treatment, and manage-
ment of inflammatory bowel disease (IBD) through 
the analysis of histopathological images. However, 
the analysis of histopathological images is 
time-consuming and can be subject to variability 
due to human error and subjectivity. AI can help 
overcome these challenges by providing accurate 
and efficient analysis of histopathological images6. 
There are several ways in which AI can be used in 
the analysis of histopathological images in IBD. 
One approach is to use machine learning 
algorithms to analyze images and identify patterns 
or features that are indicative of IBD 6,7. Research-
ers have used deep learning algorithms to analyze 
biopsy images and accurately classify different 

types of IBD with high accuracy. Another 
approach is to use AI to analyze genetic and 
molecular data from biopsy samples, which can 
provide insights into the underlying mechanisms 
of IBD and help guide treatment decisions. Also, 
researchers have used AI to identify molecular 
markers associated with IBD and predict patient 
response to different treatments7.

Coeliac disease:
AI has been used to aid in diagnosis, assess the 
severity of intestinal damage, and identify patients 
who may benefit from further diagnostic testing. 
Machine learning algorithms have been developed 
to analyze endoscopic images and biopsies of the 
small intestine to identify and classify the severity 
of villous atrophy, which is a hallmark of coeliac 
disease8. AI algorithms can help pathologists iden-
tify precancerous and cancerous cells, as well as 
distinguish between inflammatory bowel disease 
and other conditions that may present with similar 
symptoms. AI can also be used to help coeliac 
patients manage their diets. AI-powered nutrition 
apps can scan food labels and recommend safe 
and unsafe foods for coeliac patients9. Machine 
learning algorithms can also be used to identify 
hidden gluten sources in foods, reducing the risk of 
accidental gluten consumption10.

Variceal Bleeding:
AI can detect variceal bleeding in patients suffer-
ing from liver cirrhosis by analyzing the images 
and videos acquired during upper gastrointestinal 
endoscopy procedures. The AI algorithms are 
capable of identifying specific features in the 
images and videos that suggest the presence of 
bleeding, such as changes in the varices' color, 
shape, or texture. This advanced technology helps 
clinicians to diagnose the condition more accu-
rately and promptly, leading to improved patient 
outcomes. Additionally, AI can assist in triaging 
patients by prioritizing those at higher risk for 
bleeding or complications, resulting in more 
efficient utilization of healthcare resources. The 
use of AI in detecting variceal bleeding demon-
strates its potential to enhance the quality and 
effectiveness of healthcare services11.

Imaging:
AI algorithms can assist radiologists in analyzing 
images obtained from CT scans, MRIs, and other 
imaging modalities. AI algorithms can be trained 
to accurately identify and locate polyps in endo-

scopic images and videos, aiding in the early 
detection and GI diseases such as Crohn’s disease, 
ulcerative colitis, and colorectal cancer. AI models 
can classify lesions in GI images and help physi-
cians differentiate between benign and malignant 
lesions, allowing for prompt and appropriate 
treatment. AI can be used to enhance the quality of 
GI images by reducing noise and other distortions, 
improving the accuracy of diagnosis and treatment 
decisions12,13. AI algorithms can be trained on large 
datasets of GI images and patient data to develop 
predictive models that help physicians identify 
patients at higher risk of developing GI cancers or 
other diseases8,12.

Electronic Health Records (EHRs):
AI can help in the analysis of EHRs to identify 
patterns in patient data that may indicate the onset 
of a GI disease. Machine learning algorithms can 
also be used to predict disease outcomes, estimate 
treatment efficacy, and identify potential compli-
cations14,15. It can be integrated into EHR systems 
to provide clinical decision support to healthcare 
providers. This can include real-time alerts, 
reminders, and recommendations based on patient 
data, such as medication interactions or potential 
adverse events8,12. AI can help predict future health 
outcomes for patients based on their EHR data. 
This can be used to identify patients who are at 
high risk for certain diseases or health conditions 
and provide early interventions to prevent or 
manage them12.

Patient Monitoring:
Predictive analytics: AI algorithms can analyze 
large amounts of patient data to identify patterns 
and trends that may not be immediately visible to 
human doctors. This allows healthcare providers 
to anticipate potential health issues and intervene 
early to prevent complications16.

Remote monitoring: Early warning systems: AI 
algorithms can analyze patient data in real-time to 
detect early signs of potential health problems. 
This can help healthcare providers intervene early 
and prevent the need for hospitalization or more 
invasive treatments14.

Personalized treatment plans: AI can analyze 
patient data to develop personalized treatment 
plans based on their unique medical history, 
lifestyle, and genetic makeup. This can improve 
treatment outcomes and reduce the risk of compli-
cations16.

Data analysis and decision-making: AI can assist 
healthcare providers in analyzing large amounts of 
patient data and making more informed decisions 
about patient care. This can help healthcare 
providers make more accurate diagnoses and 
treatment plans16.

Limitations:
While Artificial Intelligence has shown great 
potential in many areas of medicine, including 
gastroenterology, there are still several limitations 
that need to be addressed before AI can be widely 
adopted in clinical practice. Among them:

Limited availability of high-quality data:

Interpretability: One of the key limitations of AI in 
Gastroenterology is the lack of interpretability11.

Generalizability: Many AI algorithms are devel-
oped and trained on specific patient populations, 
which can limit their generalizability to other 
patient populations17.

Integration with clinical workflows: Integrating AI 
algorithms into clinical workflows can be 
challenging, particularly if the algorithm requires 
significant preprocessing or manual input from 
clinicians18.

Ethical concerns: There are also ethical concerns 
surrounding the use of AI in Gastroenterology, 
particularly around issues such as data privacy, 
bias, and algorithmic transparency19.

Limited expertise: there is currently a shortage of 
individuals with this interdisciplinary skill set20.

Cost: Developing and deploying AI algorithms can 
be expensive18.

Legal and regulatory issues: There are also legal 
and regulatory issues surrounding the use of AI in 
Gastroenterology, particularly around issues such 
as liability, intellectual property, and regulation of 
medical devices14.

Conclusion:
The advancements in AI applications for gastroen-
terology have shown great promise in improving 
the accuracy of diagnosis, treatment, and patient 
monitoring. AI algorithms can analyze vast 
amounts of data from various sources such as 
medical images, electronic health records, and 
patient-reported symptoms to identify patterns and 
make predictions. With the help of AI, gastroenter-
ologists can make quicker and more accurate 

diagnoses, leading to earlier intervention and 
better outcomes for patients. AI can also assist in 
personalized treatment planning and monitoring 
of patient progress, ensuring that patients receive 
the most effective treatments for their individual 
needs. While there are still challenges to be 
addressed in the development and implementation 
of AI in gastroenterology, such as ensuring data 
privacy and maintaining ethical standards, the 
potential benefits are substantial. The future of 
gastroenterology holds exciting possibilities for the 
use of AI to improve patient care and outcomes.
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Abstract
Artificial intelligence (AI) has significant potential in the field of          
gastroenterology by aiding in the diagnosis, treatment, and monitoring 
of patients. With its ability to analyze medical images and patient 
information, identify risk factors, and enable remote consultations and 
monitoring, AI can improve accuracy, efficiency, and personalized care 
for patients. This advancement in technology has the potential to 
revolutionize patient outcomes. As further research is conducted, the 
possibilities for AI in gastroenterology will continue to expand, ultimate-
ly leading to improved patient outcomes.
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Introduction:
Artificial Intelligence (AI) is being increasingly 
utilized in the field of gastroenterology to enhance 
the accuracy and efficiency of diagnosis, 
treatment, and monitoring of digestive system 
disorders. In addition to improving the accuracy 
and efficiency of diagnosis and treatment in gastro-
enterology, AI has also been used to optimize 
patient outcomes by predicting disease progres-
sion and treatment response1. For instance, AI can 
analyse patient data to identify risk factors and 
predict which patients are at higher risk of devel-
oping certain gastrointestinal conditions. AI can 
also be used to develop predictive models that can 
forecast how patients may respond to various 

treatments2. These predictive models can help 
clinicians make informed decisions about 
treatment options and optimize patient outcomes. 
Moreover, AI is also being used to improve patient 
care by facilitating remote consultations and moni-
toring. This is particularly important for patients 
who live in remote areas or have limited access to 
healthcare facilities. AI-powered tools such as 
remote monitoring devices and telemedicine 
platforms enable clinicians to remotely diagnose 
and treat patients, which can help improve patient 
outcomes and reduce healthcare costs. Overall, 
the implementation of AI in gastroenterology has 
the potential to transform patient care by enhanc-
ing the accuracy, efficiency, and personalization 

of diagnosis, treatment, and monitoring of gastro-
intestinal disorders3. With continued research and 
development, AI is expected to play an increasing-
ly critical role in the field of gastroenterology in the 
coming years. This review article aims to explore 
the recent advances in AI and its applications in 
gastroenterology.

Artificial intelligence (AI) Applications in mod-
ern-day Gastroenterology:

Endoscopy:
Artificial Intelligence (AI) is increasingly being 
used in endoscopy to assist clinicians in various 
aspects of the procedure. AI algorithms can 
analyze endoscopic images in real-time, helping 
clinicians to detect abnormalities and identify 
potential areas of concern4. This can improve the 
accuracy of the diagnosis and reduce the likeli-
hood of missing any abnormalities. AI algorithms 
can be trained to recognize patterns and abnor-
malities in endoscopic images that may be difficult 
for the human eye to detect. This can help clini-
cians to identify potential areas of concern that 
may have been missed during the initial examina-
tion. AI can also help in real-time video analysis 
during endoscopy and aid in the detection of 
early-stage cancers4,5.

Histopathology:
In histopathology, AI has been used to improve 
accuracy and efficiency in the analysis of tissue 
samples. AI can analyze histopathological images 
of tissue samples and identify features that are 
indicative of various GI diseases. Such as:

Inflammatory Bowel Disease:
Artificial intelligence (AI) has the potential to 
improve the diagnosis, treatment, and manage-
ment of inflammatory bowel disease (IBD) through 
the analysis of histopathological images. However, 
the analysis of histopathological images is 
time-consuming and can be subject to variability 
due to human error and subjectivity. AI can help 
overcome these challenges by providing accurate 
and efficient analysis of histopathological images6. 
There are several ways in which AI can be used in 
the analysis of histopathological images in IBD. 
One approach is to use machine learning 
algorithms to analyze images and identify patterns 
or features that are indicative of IBD 6,7. Research-
ers have used deep learning algorithms to analyze 
biopsy images and accurately classify different 

types of IBD with high accuracy. Another 
approach is to use AI to analyze genetic and 
molecular data from biopsy samples, which can 
provide insights into the underlying mechanisms 
of IBD and help guide treatment decisions. Also, 
researchers have used AI to identify molecular 
markers associated with IBD and predict patient 
response to different treatments7.

Coeliac disease:
AI has been used to aid in diagnosis, assess the 
severity of intestinal damage, and identify patients 
who may benefit from further diagnostic testing. 
Machine learning algorithms have been developed 
to analyze endoscopic images and biopsies of the 
small intestine to identify and classify the severity 
of villous atrophy, which is a hallmark of coeliac 
disease8. AI algorithms can help pathologists iden-
tify precancerous and cancerous cells, as well as 
distinguish between inflammatory bowel disease 
and other conditions that may present with similar 
symptoms. AI can also be used to help coeliac 
patients manage their diets. AI-powered nutrition 
apps can scan food labels and recommend safe 
and unsafe foods for coeliac patients9. Machine 
learning algorithms can also be used to identify 
hidden gluten sources in foods, reducing the risk of 
accidental gluten consumption10.

Variceal Bleeding:
AI can detect variceal bleeding in patients suffer-
ing from liver cirrhosis by analyzing the images 
and videos acquired during upper gastrointestinal 
endoscopy procedures. The AI algorithms are 
capable of identifying specific features in the 
images and videos that suggest the presence of 
bleeding, such as changes in the varices' color, 
shape, or texture. This advanced technology helps 
clinicians to diagnose the condition more accu-
rately and promptly, leading to improved patient 
outcomes. Additionally, AI can assist in triaging 
patients by prioritizing those at higher risk for 
bleeding or complications, resulting in more 
efficient utilization of healthcare resources. The 
use of AI in detecting variceal bleeding demon-
strates its potential to enhance the quality and 
effectiveness of healthcare services11.

Imaging:
AI algorithms can assist radiologists in analyzing 
images obtained from CT scans, MRIs, and other 
imaging modalities. AI algorithms can be trained 
to accurately identify and locate polyps in endo-

scopic images and videos, aiding in the early 
detection and GI diseases such as Crohn’s disease, 
ulcerative colitis, and colorectal cancer. AI models 
can classify lesions in GI images and help physi-
cians differentiate between benign and malignant 
lesions, allowing for prompt and appropriate 
treatment. AI can be used to enhance the quality of 
GI images by reducing noise and other distortions, 
improving the accuracy of diagnosis and treatment 
decisions12,13. AI algorithms can be trained on large 
datasets of GI images and patient data to develop 
predictive models that help physicians identify 
patients at higher risk of developing GI cancers or 
other diseases8,12.

Electronic Health Records (EHRs):
AI can help in the analysis of EHRs to identify 
patterns in patient data that may indicate the onset 
of a GI disease. Machine learning algorithms can 
also be used to predict disease outcomes, estimate 
treatment efficacy, and identify potential compli-
cations14,15. It can be integrated into EHR systems 
to provide clinical decision support to healthcare 
providers. This can include real-time alerts, 
reminders, and recommendations based on patient 
data, such as medication interactions or potential 
adverse events8,12. AI can help predict future health 
outcomes for patients based on their EHR data. 
This can be used to identify patients who are at 
high risk for certain diseases or health conditions 
and provide early interventions to prevent or 
manage them12.

Patient Monitoring:
Predictive analytics: AI algorithms can analyze 
large amounts of patient data to identify patterns 
and trends that may not be immediately visible to 
human doctors. This allows healthcare providers 
to anticipate potential health issues and intervene 
early to prevent complications16.

Remote monitoring: Early warning systems: AI 
algorithms can analyze patient data in real-time to 
detect early signs of potential health problems. 
This can help healthcare providers intervene early 
and prevent the need for hospitalization or more 
invasive treatments14.

Personalized treatment plans: AI can analyze 
patient data to develop personalized treatment 
plans based on their unique medical history, 
lifestyle, and genetic makeup. This can improve 
treatment outcomes and reduce the risk of compli-
cations16.

Data analysis and decision-making: AI can assist 
healthcare providers in analyzing large amounts of 
patient data and making more informed decisions 
about patient care. This can help healthcare 
providers make more accurate diagnoses and 
treatment plans16.

Limitations:
While Artificial Intelligence has shown great 
potential in many areas of medicine, including 
gastroenterology, there are still several limitations 
that need to be addressed before AI can be widely 
adopted in clinical practice. Among them:

Limited availability of high-quality data:

Interpretability: One of the key limitations of AI in 
Gastroenterology is the lack of interpretability11.

Generalizability: Many AI algorithms are devel-
oped and trained on specific patient populations, 
which can limit their generalizability to other 
patient populations17.

Integration with clinical workflows: Integrating AI 
algorithms into clinical workflows can be 
challenging, particularly if the algorithm requires 
significant preprocessing or manual input from 
clinicians18.

Ethical concerns: There are also ethical concerns 
surrounding the use of AI in Gastroenterology, 
particularly around issues such as data privacy, 
bias, and algorithmic transparency19.

Limited expertise: there is currently a shortage of 
individuals with this interdisciplinary skill set20.

Cost: Developing and deploying AI algorithms can 
be expensive18.

Legal and regulatory issues: There are also legal 
and regulatory issues surrounding the use of AI in 
Gastroenterology, particularly around issues such 
as liability, intellectual property, and regulation of 
medical devices14.

Conclusion:
The advancements in AI applications for gastroen-
terology have shown great promise in improving 
the accuracy of diagnosis, treatment, and patient 
monitoring. AI algorithms can analyze vast 
amounts of data from various sources such as 
medical images, electronic health records, and 
patient-reported symptoms to identify patterns and 
make predictions. With the help of AI, gastroenter-
ologists can make quicker and more accurate 

diagnoses, leading to earlier intervention and 
better outcomes for patients. AI can also assist in 
personalized treatment planning and monitoring 
of patient progress, ensuring that patients receive 
the most effective treatments for their individual 
needs. While there are still challenges to be 
addressed in the development and implementation 
of AI in gastroenterology, such as ensuring data 
privacy and maintaining ethical standards, the 
potential benefits are substantial. The future of 
gastroenterology holds exciting possibilities for the 
use of AI to improve patient care and outcomes.
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Introduction:
Artificial Intelligence (AI) is being increasingly 
utilized in the field of gastroenterology to enhance 
the accuracy and efficiency of diagnosis, 
treatment, and monitoring of digestive system 
disorders. In addition to improving the accuracy 
and efficiency of diagnosis and treatment in gastro-
enterology, AI has also been used to optimize 
patient outcomes by predicting disease progres-
sion and treatment response1. For instance, AI can 
analyse patient data to identify risk factors and 
predict which patients are at higher risk of devel-
oping certain gastrointestinal conditions. AI can 
also be used to develop predictive models that can 
forecast how patients may respond to various 

treatments2. These predictive models can help 
clinicians make informed decisions about 
treatment options and optimize patient outcomes. 
Moreover, AI is also being used to improve patient 
care by facilitating remote consultations and moni-
toring. This is particularly important for patients 
who live in remote areas or have limited access to 
healthcare facilities. AI-powered tools such as 
remote monitoring devices and telemedicine 
platforms enable clinicians to remotely diagnose 
and treat patients, which can help improve patient 
outcomes and reduce healthcare costs. Overall, 
the implementation of AI in gastroenterology has 
the potential to transform patient care by enhanc-
ing the accuracy, efficiency, and personalization 

of diagnosis, treatment, and monitoring of gastro-
intestinal disorders3. With continued research and 
development, AI is expected to play an increasing-
ly critical role in the field of gastroenterology in the 
coming years. This review article aims to explore 
the recent advances in AI and its applications in 
gastroenterology.

Artificial intelligence (AI) Applications in mod-
ern-day Gastroenterology:

Endoscopy:
Artificial Intelligence (AI) is increasingly being 
used in endoscopy to assist clinicians in various 
aspects of the procedure. AI algorithms can 
analyze endoscopic images in real-time, helping 
clinicians to detect abnormalities and identify 
potential areas of concern4. This can improve the 
accuracy of the diagnosis and reduce the likeli-
hood of missing any abnormalities. AI algorithms 
can be trained to recognize patterns and abnor-
malities in endoscopic images that may be difficult 
for the human eye to detect. This can help clini-
cians to identify potential areas of concern that 
may have been missed during the initial examina-
tion. AI can also help in real-time video analysis 
during endoscopy and aid in the detection of 
early-stage cancers4,5.

Histopathology:
In histopathology, AI has been used to improve 
accuracy and efficiency in the analysis of tissue 
samples. AI can analyze histopathological images 
of tissue samples and identify features that are 
indicative of various GI diseases. Such as:

Inflammatory Bowel Disease:
Artificial intelligence (AI) has the potential to 
improve the diagnosis, treatment, and manage-
ment of inflammatory bowel disease (IBD) through 
the analysis of histopathological images. However, 
the analysis of histopathological images is 
time-consuming and can be subject to variability 
due to human error and subjectivity. AI can help 
overcome these challenges by providing accurate 
and efficient analysis of histopathological images6. 
There are several ways in which AI can be used in 
the analysis of histopathological images in IBD. 
One approach is to use machine learning 
algorithms to analyze images and identify patterns 
or features that are indicative of IBD 6,7. Research-
ers have used deep learning algorithms to analyze 
biopsy images and accurately classify different 

types of IBD with high accuracy. Another 
approach is to use AI to analyze genetic and 
molecular data from biopsy samples, which can 
provide insights into the underlying mechanisms 
of IBD and help guide treatment decisions. Also, 
researchers have used AI to identify molecular 
markers associated with IBD and predict patient 
response to different treatments7.

Coeliac disease:
AI has been used to aid in diagnosis, assess the 
severity of intestinal damage, and identify patients 
who may benefit from further diagnostic testing. 
Machine learning algorithms have been developed 
to analyze endoscopic images and biopsies of the 
small intestine to identify and classify the severity 
of villous atrophy, which is a hallmark of coeliac 
disease8. AI algorithms can help pathologists iden-
tify precancerous and cancerous cells, as well as 
distinguish between inflammatory bowel disease 
and other conditions that may present with similar 
symptoms. AI can also be used to help coeliac 
patients manage their diets. AI-powered nutrition 
apps can scan food labels and recommend safe 
and unsafe foods for coeliac patients9. Machine 
learning algorithms can also be used to identify 
hidden gluten sources in foods, reducing the risk of 
accidental gluten consumption10.

Variceal Bleeding:
AI can detect variceal bleeding in patients suffer-
ing from liver cirrhosis by analyzing the images 
and videos acquired during upper gastrointestinal 
endoscopy procedures. The AI algorithms are 
capable of identifying specific features in the 
images and videos that suggest the presence of 
bleeding, such as changes in the varices' color, 
shape, or texture. This advanced technology helps 
clinicians to diagnose the condition more accu-
rately and promptly, leading to improved patient 
outcomes. Additionally, AI can assist in triaging 
patients by prioritizing those at higher risk for 
bleeding or complications, resulting in more 
efficient utilization of healthcare resources. The 
use of AI in detecting variceal bleeding demon-
strates its potential to enhance the quality and 
effectiveness of healthcare services11.

Imaging:
AI algorithms can assist radiologists in analyzing 
images obtained from CT scans, MRIs, and other 
imaging modalities. AI algorithms can be trained 
to accurately identify and locate polyps in endo-

scopic images and videos, aiding in the early 
detection and GI diseases such as Crohn’s disease, 
ulcerative colitis, and colorectal cancer. AI models 
can classify lesions in GI images and help physi-
cians differentiate between benign and malignant 
lesions, allowing for prompt and appropriate 
treatment. AI can be used to enhance the quality of 
GI images by reducing noise and other distortions, 
improving the accuracy of diagnosis and treatment 
decisions12,13. AI algorithms can be trained on large 
datasets of GI images and patient data to develop 
predictive models that help physicians identify 
patients at higher risk of developing GI cancers or 
other diseases8,12.

Electronic Health Records (EHRs):
AI can help in the analysis of EHRs to identify 
patterns in patient data that may indicate the onset 
of a GI disease. Machine learning algorithms can 
also be used to predict disease outcomes, estimate 
treatment efficacy, and identify potential compli-
cations14,15. It can be integrated into EHR systems 
to provide clinical decision support to healthcare 
providers. This can include real-time alerts, 
reminders, and recommendations based on patient 
data, such as medication interactions or potential 
adverse events8,12. AI can help predict future health 
outcomes for patients based on their EHR data. 
This can be used to identify patients who are at 
high risk for certain diseases or health conditions 
and provide early interventions to prevent or 
manage them12.

Patient Monitoring:
Predictive analytics: AI algorithms can analyze 
large amounts of patient data to identify patterns 
and trends that may not be immediately visible to 
human doctors. This allows healthcare providers 
to anticipate potential health issues and intervene 
early to prevent complications16.

Remote monitoring: Early warning systems: AI 
algorithms can analyze patient data in real-time to 
detect early signs of potential health problems. 
This can help healthcare providers intervene early 
and prevent the need for hospitalization or more 
invasive treatments14.

Personalized treatment plans: AI can analyze 
patient data to develop personalized treatment 
plans based on their unique medical history, 
lifestyle, and genetic makeup. This can improve 
treatment outcomes and reduce the risk of compli-
cations16.

Data analysis and decision-making: AI can assist 
healthcare providers in analyzing large amounts of 
patient data and making more informed decisions 
about patient care. This can help healthcare 
providers make more accurate diagnoses and 
treatment plans16.

Limitations:
While Artificial Intelligence has shown great 
potential in many areas of medicine, including 
gastroenterology, there are still several limitations 
that need to be addressed before AI can be widely 
adopted in clinical practice. Among them:

Limited availability of high-quality data:

Interpretability: One of the key limitations of AI in 
Gastroenterology is the lack of interpretability11.

Generalizability: Many AI algorithms are devel-
oped and trained on specific patient populations, 
which can limit their generalizability to other 
patient populations17.

Integration with clinical workflows: Integrating AI 
algorithms into clinical workflows can be 
challenging, particularly if the algorithm requires 
significant preprocessing or manual input from 
clinicians18.

Ethical concerns: There are also ethical concerns 
surrounding the use of AI in Gastroenterology, 
particularly around issues such as data privacy, 
bias, and algorithmic transparency19.

Limited expertise: there is currently a shortage of 
individuals with this interdisciplinary skill set20.

Cost: Developing and deploying AI algorithms can 
be expensive18.

Legal and regulatory issues: There are also legal 
and regulatory issues surrounding the use of AI in 
Gastroenterology, particularly around issues such 
as liability, intellectual property, and regulation of 
medical devices14.

Conclusion:
The advancements in AI applications for gastroen-
terology have shown great promise in improving 
the accuracy of diagnosis, treatment, and patient 
monitoring. AI algorithms can analyze vast 
amounts of data from various sources such as 
medical images, electronic health records, and 
patient-reported symptoms to identify patterns and 
make predictions. With the help of AI, gastroenter-
ologists can make quicker and more accurate 

diagnoses, leading to earlier intervention and 
better outcomes for patients. AI can also assist in 
personalized treatment planning and monitoring 
of patient progress, ensuring that patients receive 
the most effective treatments for their individual 
needs. While there are still challenges to be 
addressed in the development and implementation 
of AI in gastroenterology, such as ensuring data 
privacy and maintaining ethical standards, the 
potential benefits are substantial. The future of 
gastroenterology holds exciting possibilities for the 
use of AI to improve patient care and outcomes.
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Introduction:
Artificial Intelligence (AI) is being increasingly 
utilized in the field of gastroenterology to enhance 
the accuracy and efficiency of diagnosis, 
treatment, and monitoring of digestive system 
disorders. In addition to improving the accuracy 
and efficiency of diagnosis and treatment in gastro-
enterology, AI has also been used to optimize 
patient outcomes by predicting disease progres-
sion and treatment response1. For instance, AI can 
analyse patient data to identify risk factors and 
predict which patients are at higher risk of devel-
oping certain gastrointestinal conditions. AI can 
also be used to develop predictive models that can 
forecast how patients may respond to various 

treatments2. These predictive models can help 
clinicians make informed decisions about 
treatment options and optimize patient outcomes. 
Moreover, AI is also being used to improve patient 
care by facilitating remote consultations and moni-
toring. This is particularly important for patients 
who live in remote areas or have limited access to 
healthcare facilities. AI-powered tools such as 
remote monitoring devices and telemedicine 
platforms enable clinicians to remotely diagnose 
and treat patients, which can help improve patient 
outcomes and reduce healthcare costs. Overall, 
the implementation of AI in gastroenterology has 
the potential to transform patient care by enhanc-
ing the accuracy, efficiency, and personalization 

of diagnosis, treatment, and monitoring of gastro-
intestinal disorders3. With continued research and 
development, AI is expected to play an increasing-
ly critical role in the field of gastroenterology in the 
coming years. This review article aims to explore 
the recent advances in AI and its applications in 
gastroenterology.

Artificial intelligence (AI) Applications in mod-
ern-day Gastroenterology:

Endoscopy:
Artificial Intelligence (AI) is increasingly being 
used in endoscopy to assist clinicians in various 
aspects of the procedure. AI algorithms can 
analyze endoscopic images in real-time, helping 
clinicians to detect abnormalities and identify 
potential areas of concern4. This can improve the 
accuracy of the diagnosis and reduce the likeli-
hood of missing any abnormalities. AI algorithms 
can be trained to recognize patterns and abnor-
malities in endoscopic images that may be difficult 
for the human eye to detect. This can help clini-
cians to identify potential areas of concern that 
may have been missed during the initial examina-
tion. AI can also help in real-time video analysis 
during endoscopy and aid in the detection of 
early-stage cancers4,5.

Histopathology:
In histopathology, AI has been used to improve 
accuracy and efficiency in the analysis of tissue 
samples. AI can analyze histopathological images 
of tissue samples and identify features that are 
indicative of various GI diseases. Such as:

Inflammatory Bowel Disease:
Artificial intelligence (AI) has the potential to 
improve the diagnosis, treatment, and manage-
ment of inflammatory bowel disease (IBD) through 
the analysis of histopathological images. However, 
the analysis of histopathological images is 
time-consuming and can be subject to variability 
due to human error and subjectivity. AI can help 
overcome these challenges by providing accurate 
and efficient analysis of histopathological images6. 
There are several ways in which AI can be used in 
the analysis of histopathological images in IBD. 
One approach is to use machine learning 
algorithms to analyze images and identify patterns 
or features that are indicative of IBD 6,7. Research-
ers have used deep learning algorithms to analyze 
biopsy images and accurately classify different 

types of IBD with high accuracy. Another 
approach is to use AI to analyze genetic and 
molecular data from biopsy samples, which can 
provide insights into the underlying mechanisms 
of IBD and help guide treatment decisions. Also, 
researchers have used AI to identify molecular 
markers associated with IBD and predict patient 
response to different treatments7.

Coeliac disease:
AI has been used to aid in diagnosis, assess the 
severity of intestinal damage, and identify patients 
who may benefit from further diagnostic testing. 
Machine learning algorithms have been developed 
to analyze endoscopic images and biopsies of the 
small intestine to identify and classify the severity 
of villous atrophy, which is a hallmark of coeliac 
disease8. AI algorithms can help pathologists iden-
tify precancerous and cancerous cells, as well as 
distinguish between inflammatory bowel disease 
and other conditions that may present with similar 
symptoms. AI can also be used to help coeliac 
patients manage their diets. AI-powered nutrition 
apps can scan food labels and recommend safe 
and unsafe foods for coeliac patients9. Machine 
learning algorithms can also be used to identify 
hidden gluten sources in foods, reducing the risk of 
accidental gluten consumption10.

Variceal Bleeding:
AI can detect variceal bleeding in patients suffer-
ing from liver cirrhosis by analyzing the images 
and videos acquired during upper gastrointestinal 
endoscopy procedures. The AI algorithms are 
capable of identifying specific features in the 
images and videos that suggest the presence of 
bleeding, such as changes in the varices' color, 
shape, or texture. This advanced technology helps 
clinicians to diagnose the condition more accu-
rately and promptly, leading to improved patient 
outcomes. Additionally, AI can assist in triaging 
patients by prioritizing those at higher risk for 
bleeding or complications, resulting in more 
efficient utilization of healthcare resources. The 
use of AI in detecting variceal bleeding demon-
strates its potential to enhance the quality and 
effectiveness of healthcare services11.

Imaging:
AI algorithms can assist radiologists in analyzing 
images obtained from CT scans, MRIs, and other 
imaging modalities. AI algorithms can be trained 
to accurately identify and locate polyps in endo-

scopic images and videos, aiding in the early 
detection and GI diseases such as Crohn’s disease, 
ulcerative colitis, and colorectal cancer. AI models 
can classify lesions in GI images and help physi-
cians differentiate between benign and malignant 
lesions, allowing for prompt and appropriate 
treatment. AI can be used to enhance the quality of 
GI images by reducing noise and other distortions, 
improving the accuracy of diagnosis and treatment 
decisions12,13. AI algorithms can be trained on large 
datasets of GI images and patient data to develop 
predictive models that help physicians identify 
patients at higher risk of developing GI cancers or 
other diseases8,12.

Electronic Health Records (EHRs):
AI can help in the analysis of EHRs to identify 
patterns in patient data that may indicate the onset 
of a GI disease. Machine learning algorithms can 
also be used to predict disease outcomes, estimate 
treatment efficacy, and identify potential compli-
cations14,15. It can be integrated into EHR systems 
to provide clinical decision support to healthcare 
providers. This can include real-time alerts, 
reminders, and recommendations based on patient 
data, such as medication interactions or potential 
adverse events8,12. AI can help predict future health 
outcomes for patients based on their EHR data. 
This can be used to identify patients who are at 
high risk for certain diseases or health conditions 
and provide early interventions to prevent or 
manage them12.

Patient Monitoring:
Predictive analytics: AI algorithms can analyze 
large amounts of patient data to identify patterns 
and trends that may not be immediately visible to 
human doctors. This allows healthcare providers 
to anticipate potential health issues and intervene 
early to prevent complications16.

Remote monitoring: Early warning systems: AI 
algorithms can analyze patient data in real-time to 
detect early signs of potential health problems. 
This can help healthcare providers intervene early 
and prevent the need for hospitalization or more 
invasive treatments14.

Personalized treatment plans: AI can analyze 
patient data to develop personalized treatment 
plans based on their unique medical history, 
lifestyle, and genetic makeup. This can improve 
treatment outcomes and reduce the risk of compli-
cations16.

Data analysis and decision-making: AI can assist 
healthcare providers in analyzing large amounts of 
patient data and making more informed decisions 
about patient care. This can help healthcare 
providers make more accurate diagnoses and 
treatment plans16.

Limitations:
While Artificial Intelligence has shown great 
potential in many areas of medicine, including 
gastroenterology, there are still several limitations 
that need to be addressed before AI can be widely 
adopted in clinical practice. Among them:

Limited availability of high-quality data:

Interpretability: One of the key limitations of AI in 
Gastroenterology is the lack of interpretability11.

Generalizability: Many AI algorithms are devel-
oped and trained on specific patient populations, 
which can limit their generalizability to other 
patient populations17.

Integration with clinical workflows: Integrating AI 
algorithms into clinical workflows can be 
challenging, particularly if the algorithm requires 
significant preprocessing or manual input from 
clinicians18.

Ethical concerns: There are also ethical concerns 
surrounding the use of AI in Gastroenterology, 
particularly around issues such as data privacy, 
bias, and algorithmic transparency19.

Limited expertise: there is currently a shortage of 
individuals with this interdisciplinary skill set20.

Cost: Developing and deploying AI algorithms can 
be expensive18.

Legal and regulatory issues: There are also legal 
and regulatory issues surrounding the use of AI in 
Gastroenterology, particularly around issues such 
as liability, intellectual property, and regulation of 
medical devices14.

Conclusion:
The advancements in AI applications for gastroen-
terology have shown great promise in improving 
the accuracy of diagnosis, treatment, and patient 
monitoring. AI algorithms can analyze vast 
amounts of data from various sources such as 
medical images, electronic health records, and 
patient-reported symptoms to identify patterns and 
make predictions. With the help of AI, gastroenter-
ologists can make quicker and more accurate 

diagnoses, leading to earlier intervention and 
better outcomes for patients. AI can also assist in 
personalized treatment planning and monitoring 
of patient progress, ensuring that patients receive 
the most effective treatments for their individual 
needs. While there are still challenges to be 
addressed in the development and implementation 
of AI in gastroenterology, such as ensuring data 
privacy and maintaining ethical standards, the 
potential benefits are substantial. The future of 
gastroenterology holds exciting possibilities for the 
use of AI to improve patient care and outcomes.
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Introduction:
Artificial Intelligence (AI) is being increasingly 
utilized in the field of gastroenterology to enhance 
the accuracy and efficiency of diagnosis, 
treatment, and monitoring of digestive system 
disorders. In addition to improving the accuracy 
and efficiency of diagnosis and treatment in gastro-
enterology, AI has also been used to optimize 
patient outcomes by predicting disease progres-
sion and treatment response1. For instance, AI can 
analyse patient data to identify risk factors and 
predict which patients are at higher risk of devel-
oping certain gastrointestinal conditions. AI can 
also be used to develop predictive models that can 
forecast how patients may respond to various 

treatments2. These predictive models can help 
clinicians make informed decisions about 
treatment options and optimize patient outcomes. 
Moreover, AI is also being used to improve patient 
care by facilitating remote consultations and moni-
toring. This is particularly important for patients 
who live in remote areas or have limited access to 
healthcare facilities. AI-powered tools such as 
remote monitoring devices and telemedicine 
platforms enable clinicians to remotely diagnose 
and treat patients, which can help improve patient 
outcomes and reduce healthcare costs. Overall, 
the implementation of AI in gastroenterology has 
the potential to transform patient care by enhanc-
ing the accuracy, efficiency, and personalization 

of diagnosis, treatment, and monitoring of gastro-
intestinal disorders3. With continued research and 
development, AI is expected to play an increasing-
ly critical role in the field of gastroenterology in the 
coming years. This review article aims to explore 
the recent advances in AI and its applications in 
gastroenterology.

Artificial intelligence (AI) Applications in mod-
ern-day Gastroenterology:

Endoscopy:
Artificial Intelligence (AI) is increasingly being 
used in endoscopy to assist clinicians in various 
aspects of the procedure. AI algorithms can 
analyze endoscopic images in real-time, helping 
clinicians to detect abnormalities and identify 
potential areas of concern4. This can improve the 
accuracy of the diagnosis and reduce the likeli-
hood of missing any abnormalities. AI algorithms 
can be trained to recognize patterns and abnor-
malities in endoscopic images that may be difficult 
for the human eye to detect. This can help clini-
cians to identify potential areas of concern that 
may have been missed during the initial examina-
tion. AI can also help in real-time video analysis 
during endoscopy and aid in the detection of 
early-stage cancers4,5.

Histopathology:
In histopathology, AI has been used to improve 
accuracy and efficiency in the analysis of tissue 
samples. AI can analyze histopathological images 
of tissue samples and identify features that are 
indicative of various GI diseases. Such as:

Inflammatory Bowel Disease:
Artificial intelligence (AI) has the potential to 
improve the diagnosis, treatment, and manage-
ment of inflammatory bowel disease (IBD) through 
the analysis of histopathological images. However, 
the analysis of histopathological images is 
time-consuming and can be subject to variability 
due to human error and subjectivity. AI can help 
overcome these challenges by providing accurate 
and efficient analysis of histopathological images6. 
There are several ways in which AI can be used in 
the analysis of histopathological images in IBD. 
One approach is to use machine learning 
algorithms to analyze images and identify patterns 
or features that are indicative of IBD 6,7. Research-
ers have used deep learning algorithms to analyze 
biopsy images and accurately classify different 

types of IBD with high accuracy. Another 
approach is to use AI to analyze genetic and 
molecular data from biopsy samples, which can 
provide insights into the underlying mechanisms 
of IBD and help guide treatment decisions. Also, 
researchers have used AI to identify molecular 
markers associated with IBD and predict patient 
response to different treatments7.

Coeliac disease:
AI has been used to aid in diagnosis, assess the 
severity of intestinal damage, and identify patients 
who may benefit from further diagnostic testing. 
Machine learning algorithms have been developed 
to analyze endoscopic images and biopsies of the 
small intestine to identify and classify the severity 
of villous atrophy, which is a hallmark of coeliac 
disease8. AI algorithms can help pathologists iden-
tify precancerous and cancerous cells, as well as 
distinguish between inflammatory bowel disease 
and other conditions that may present with similar 
symptoms. AI can also be used to help coeliac 
patients manage their diets. AI-powered nutrition 
apps can scan food labels and recommend safe 
and unsafe foods for coeliac patients9. Machine 
learning algorithms can also be used to identify 
hidden gluten sources in foods, reducing the risk of 
accidental gluten consumption10.

Variceal Bleeding:
AI can detect variceal bleeding in patients suffer-
ing from liver cirrhosis by analyzing the images 
and videos acquired during upper gastrointestinal 
endoscopy procedures. The AI algorithms are 
capable of identifying specific features in the 
images and videos that suggest the presence of 
bleeding, such as changes in the varices' color, 
shape, or texture. This advanced technology helps 
clinicians to diagnose the condition more accu-
rately and promptly, leading to improved patient 
outcomes. Additionally, AI can assist in triaging 
patients by prioritizing those at higher risk for 
bleeding or complications, resulting in more 
efficient utilization of healthcare resources. The 
use of AI in detecting variceal bleeding demon-
strates its potential to enhance the quality and 
effectiveness of healthcare services11.

Imaging:
AI algorithms can assist radiologists in analyzing 
images obtained from CT scans, MRIs, and other 
imaging modalities. AI algorithms can be trained 
to accurately identify and locate polyps in endo-

scopic images and videos, aiding in the early 
detection and GI diseases such as Crohn’s disease, 
ulcerative colitis, and colorectal cancer. AI models 
can classify lesions in GI images and help physi-
cians differentiate between benign and malignant 
lesions, allowing for prompt and appropriate 
treatment. AI can be used to enhance the quality of 
GI images by reducing noise and other distortions, 
improving the accuracy of diagnosis and treatment 
decisions12,13. AI algorithms can be trained on large 
datasets of GI images and patient data to develop 
predictive models that help physicians identify 
patients at higher risk of developing GI cancers or 
other diseases8,12.

Electronic Health Records (EHRs):
AI can help in the analysis of EHRs to identify 
patterns in patient data that may indicate the onset 
of a GI disease. Machine learning algorithms can 
also be used to predict disease outcomes, estimate 
treatment efficacy, and identify potential compli-
cations14,15. It can be integrated into EHR systems 
to provide clinical decision support to healthcare 
providers. This can include real-time alerts, 
reminders, and recommendations based on patient 
data, such as medication interactions or potential 
adverse events8,12. AI can help predict future health 
outcomes for patients based on their EHR data. 
This can be used to identify patients who are at 
high risk for certain diseases or health conditions 
and provide early interventions to prevent or 
manage them12.

Patient Monitoring:
Predictive analytics: AI algorithms can analyze 
large amounts of patient data to identify patterns 
and trends that may not be immediately visible to 
human doctors. This allows healthcare providers 
to anticipate potential health issues and intervene 
early to prevent complications16.

Remote monitoring: Early warning systems: AI 
algorithms can analyze patient data in real-time to 
detect early signs of potential health problems. 
This can help healthcare providers intervene early 
and prevent the need for hospitalization or more 
invasive treatments14.

Personalized treatment plans: AI can analyze 
patient data to develop personalized treatment 
plans based on their unique medical history, 
lifestyle, and genetic makeup. This can improve 
treatment outcomes and reduce the risk of compli-
cations16.

Data analysis and decision-making: AI can assist 
healthcare providers in analyzing large amounts of 
patient data and making more informed decisions 
about patient care. This can help healthcare 
providers make more accurate diagnoses and 
treatment plans16.

Limitations:
While Artificial Intelligence has shown great 
potential in many areas of medicine, including 
gastroenterology, there are still several limitations 
that need to be addressed before AI can be widely 
adopted in clinical practice. Among them:

Limited availability of high-quality data:

Interpretability: One of the key limitations of AI in 
Gastroenterology is the lack of interpretability11.

Generalizability: Many AI algorithms are devel-
oped and trained on specific patient populations, 
which can limit their generalizability to other 
patient populations17.

Integration with clinical workflows: Integrating AI 
algorithms into clinical workflows can be 
challenging, particularly if the algorithm requires 
significant preprocessing or manual input from 
clinicians18.

Ethical concerns: There are also ethical concerns 
surrounding the use of AI in Gastroenterology, 
particularly around issues such as data privacy, 
bias, and algorithmic transparency19.

Limited expertise: there is currently a shortage of 
individuals with this interdisciplinary skill set20.

Cost: Developing and deploying AI algorithms can 
be expensive18.

Legal and regulatory issues: There are also legal 
and regulatory issues surrounding the use of AI in 
Gastroenterology, particularly around issues such 
as liability, intellectual property, and regulation of 
medical devices14.

Conclusion:
The advancements in AI applications for gastroen-
terology have shown great promise in improving 
the accuracy of diagnosis, treatment, and patient 
monitoring. AI algorithms can analyze vast 
amounts of data from various sources such as 
medical images, electronic health records, and 
patient-reported symptoms to identify patterns and 
make predictions. With the help of AI, gastroenter-
ologists can make quicker and more accurate 

diagnoses, leading to earlier intervention and 
better outcomes for patients. AI can also assist in 
personalized treatment planning and monitoring 
of patient progress, ensuring that patients receive 
the most effective treatments for their individual 
needs. While there are still challenges to be 
addressed in the development and implementation 
of AI in gastroenterology, such as ensuring data 
privacy and maintaining ethical standards, the 
potential benefits are substantial. The future of 
gastroenterology holds exciting possibilities for the 
use of AI to improve patient care and outcomes.
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