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Abstract
Diagnostic procedures occupy a special place in the activities 
of medical specialists, since the accuracy and timeliness of their 
implementation depends on the determination of the patient’s 
treatment package, as well as the prognosis of the course of the 
disease. In the modern period, innovative technologies come 
to the aid of doctors, one of which is artificial intelligence. Along 
with other areas of medicine, artificial intelligence (AI) technol-
ogy is widely used in oncogastroenterology and is used in the 
process of diagnosis, prediction and image analysis. AI makes 
it possible to determine with high accuracy the features of the 
diagnosed pathology and, accordingly, to develop the most ef-
fective strategy for the treatment of the patient. 
The future of oncogastroenterology is based, without a doubt, 
precisely on the results of high-precision diagnostics, since ad-
vanced methods of treating cancer patients can give a signifi-
cant effect precisely at the early stages of the development of 
this disease. For this reason, the appeal to AI as an indispens-
able assistant to diagnosticians in the future should be widely 
implemented at all levels of polyclinic and inpatient oncological 
care to the population. 
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Introduction
Cancer diseases all over the world, unfortunately, 

have had a sharply positive trend in the last period. 
Among these ailments, stomach cancer ranks third 
among the causes of death due to oncological pathol-
ogies in general and fifth in the incidence of cancer 
worldwide. Every year, doctors in the world diagnose 
this disease in more than 1 million people [1]. 

It is known that the prognosis of stomach cancer 
directly depends on the stage at which it was detected. 
If the disease is detected at an early stage, then the per-
centage of five-year survival of patients may be more 
than 90%, in the opposite situation, this indicator will 
be 30% or less [2]. 

At a late stage of stomach cancer, patients develop 
malignant perforation of the stomach, and a number 
of concomitant diseases may also join, such as anemia, 
infectious diseases, intestinal obstruction, congestive 
heart failure, etc. Accordingly, these consequences 
can be leveled in the case of early detection of stom-
ach cancer, as well as modern screening, diagnostic 
procedures and prescribed treatment. However, the 
symptoms of stomach cancer in the early stages are 
non-specific, in some cases the onset of the disease 
may be asymptomatic, which increases the degree of 
difficulty in detecting this ailment with existing tradi-
tional technologies. 

At the present stage in oncogastroenterology, diag-
nosis and assessment of the development of the dis-
ease is carried out through the use of imaging tests – 
endoscopic ultrasound, computed tomography (CT), 
magnetic resonance imaging (MRI) and positron 
emission tomography-computed tomography (PET/
CT). The growth of technological innovations in this 
area is undeniable, however, a number of problems 
should be noted here, such as high cost, low specific-
ity, dependence on operator skills and subjectivity of 
evaluation [3]. 

In the recent period, artificial intelligence (AI) and 
machine learning have attracted considerable atten-
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tion from physicians. Using data mining technologies, 
medical specialists can obtain the necessary informa-
tion from extensive medical databases, which may re-
sult in the development of machine learning models 
for diagnostic and predictive forecasting. Machine 
learning is characterized by non-linearity, fault tol-
erance, as well as the possibility of repeated training 
through updated databases, which allows its capabili-
ties to be widely used in the diagnosis of diseases [4]. 
Accordingly, AI with its efficient computing power 
and learning ability attracts considerable attention of 
specialists in the field of stomach cancer diagnosis. 

Materials and methods
The issues of AI application in oncogastroenterol-

ogy are widely considered today by both theorists and 
practitioners. In order to study this problem, the au-
thors studied domestic and foreign publications, the 
purpose of which was to highlight and analyze the ca-
pabilities of AI in the field of diagnostics in general 
and oncological diseases of the gastrointestinal tract 
in particular, as well as stomach cancer itself. The 
obtained data were investigated using analytical and 
comparative research methods. 

Results
The assessment of stomach cancer is currently 

carried out by endoscopy, assessment of pathological 
pictures, visualization examination and other meth-
ods are also used. In particular, endoscopy is widely 
used to detect stomach cancer. Endoscopy with an im-
proved image (narrow-spectral visualization, associat-
ed color visualization) makes it possible to conduct an 
accurate analysis of the structure of the organ surface 
under study. According to some authors, the use of 
these endoscopic methods can enhance the accuracy 
of the diagnosis of tumors of the gastrointestinal tract, 
however, other authors indicate that about 10% of cas-
es of cancer of the upper gastrointestinal tract are dif-
ficult to detect when using this diagnostic method [5]. 
Errors in diagnostics are possible even with the partic-
ipation of two specialists in this process. Proponents 
of this position note that many years of experience in 
this field is needed to make an accurate diagnosis of 
doctors using gastroscopic images. 

Also, today there is a shortage of pathologists, 
which leads to an increase in the burden on existing 
specialists in this field and the occurrence of diagnos-
tic errors in this regard. In addition, imaging studies 

play an important role in the assessment of metasta-
ses of gastric cancer to the lymph nodes [6]. Such a 
study is based on the morphological characteristics of 
lesions. However, taking into account the difficulties 
of conducting such a study, for example, in the context 
of assessing perigastric adipose tissue, as well as tak-
ing into account the inexperience of individual spe-
cialists conducting diagnostics, there may be a missed 
pathology or an erroneous diagnosis. And if we take 
into account the increasing burden on specialists of 
oncological departments, it can be assumed that the 
accuracy of diagnosis will inevitably decrease. For this 
reason, medical specialists in the field of oncogastro-
enterology are increasingly turning their attention to 
AI and its capabilities in the field of stomach cancer 
diagnosis [7]. 

As a type of machine intelligence, AI has cognitive 
functions similar to human ones, including learning 
and problem solving. Machine learning (ML), one of 
the main directions of AI, is capable of automatical-
ly creating mathematically algorithms based on given 
data. ML also has the ability to predict and make deci-
sions in the absence of human instructions. 

At the present stage, the following machine learn-
ing methods are used in various fields of medicine, 
such as radiology, neurology, orthopedics, pathology, 
ophthalmology and gastroenterology: 

– bayesian networks; 
– linear discriminants; 
– support vector machines; 
– artificial neural networks, etc. [8]. 
To date, experts are trying to use AI to improve the 

accuracy of endoscopic diagnosis of stomach cancer 
in order to solve the problem of incorrect diagnosis 
by endoscopists due to lack of necessary experience or 
fatigue due to a significant load. Convolutional neural 
network is a fairly commonly used model of artificial 
intelligence, it allows you to automatically distinguish 
between cancerous and non–cancerous areas during 
endoscopy, while the accuracy of the study ranges 
from 86 to 92.5%. Experts point out that this method 
is equal or superior in accuracy to the results obtained 
by experienced endoscopists. Accordingly, the use of 
this method will, in general, improve the accuracy of 
diagnostic procedures, regardless of the skill level of 
the specialist who conducts such procedures [9]. 

In addition to the above method, a methodology 
such as the support vector machine (SVM) is used, 
which is effectively used by individual specialists for 
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the AI diagnosis of stomach cancer. The SVM -based 
analysis system finds application in the field of quanti-
tative identification of gastric cancer from images ob-
tained by endoscopy with magnification. In particu-
lar, the literature indicates that specialists were able to 
carry out early diagnosis of stomach cancer using an 
automated diagnostic system based on the SVM. The 
results of using this technology were high accuracy 
(96.3%), positive prognostic value (98.3%), sensitivity 
(96.7%) and specificity (95%) [10]. 

The role of AI in the gastric cancer endoscopy pro-
cedure is great not only in detecting, but also in char-
acterizing the pathology found. Thus, by means of a 
computer image recognition system, as well as using a 
convolutional neural network computer detection sys-
tem [11], it became possible to determine the depth of 
invasion of the stomach wall, as well as to screen pa-
tients using endoscopic images. The accuracy of diag-
nostics using this system was 77.2%, 49.1%, 51.0% and 
55.3% for stages T1, T2, T3 and T4, respectively [12]. 

This AI-based diagnostic system has also shown 
high efficiency in assessing the features of the gastroin-
testinal tract of patients suffering from chronic gastritis, 
which is associated with Helicobacter pylori (HP). This 
disease can cause atrophy of the mucous membrane 
and intestinal metaplasia, all of which can be a predic-
tor of the development of stomach cancer. Diagnosis, 
which makes it possible to detect the presence of the 
infection in question, is very important for early recog-
nition, as well as prevention of stomach cancer. Experts 
indicate that the accuracy of such diagnostic systems 
was 83.1–87.7%, and the maximum sensitivity and 
specificity was 88.9% [13]. These results are higher than 
those of endoscopists, respectively, the effectiveness of 
such diagnostics is significant, and this will improve the 
quality of early diagnosis of stomach cancer. 

Discussion
In modern conditions, the lack of access to prima-

ry health care and the correctness of the diagnosis are 
a significant problem for the global health system. To-
day, the use of AI capabilities in medicine is becoming 
more extensive, specialists use both simple tradition-
al machine learning methods and recently developed 
deep learning methods. 

It is known that the results of endoscopy and path-
oanatomic examination depend on the qualifications 
and experience of the specialist who conducted them, 
respectively, the diagnostic process is completely sub-

jective. However, the use of AI capabilities can help 
form an independent opinion and avoid diagnostic 
errors. Accordingly, the use of machine learning al-
gorithms will improve the reliability of clinical di-
agnostics and will contribute to the development of 
medicine and healthcare in general and oncogastroen-
terology in particular. 

Molecular genetic methods are also used in the 
diagnosis and prognosis of the tumor process in on-
cogastroenterology. This makes it possible to identify 
patients who have a high risk of developing stomach 
cancer and will make it possible to carry out earlier 
medical intervention. Thus, the determination of cir-
culating tumor DNA will allow to identify patients 
who have a high rate of relapse of the disease, and will 
give an opportunity to revise their treatment plan, 
increasing their survival in the future. More detailed 
molecular signatures can also be used to adapt treat-
ment to each patient, and the response to targeted 
therapy can be more effectively predicted to maximize 
effectiveness and avoid overtreatment [14]. 

Through the use of AI, a classifier can be developed 
that will allow to distinguish the gene expression pro-
files of each subtype of gastric cancer, to guide the treat-
ment of various subtypes or to build a prognosis of the 
course of the disease [15]. The literature also suggests 
the integration of separate algorithms in order to create 
a complete and systematic data mining model to iden-
tify biomarkers based on gene expression data and bio-
logical characteristics of gastric cancer with a descrip-
tion of genes derived from the prediction model [16]. 

Modeling using AI in the field of stomach cancer 
diagnostics allows to detect and classify it with a high 
degree of accuracy, as well as segment and determine 
the boundaries of its spread. 

The convolutional neural networks (CNN) has 
great potential in image recognition. Compared to 
traditional machine learning, the performance of this 
system is significantly higher. Developers can process 
images using a more advanced network structure such 
as VGG. CNN can also be combined with the trans-
mission of training and fine-tuning of parameters to 
make the network structure and data more coordinat-
ed, which can alleviate the problem of lack of training 
data and retraining. 

Accordingly, the use of AI in oncogastroenterolo-
gy is becoming more common. Individual research-
ers evaluated the effectiveness of deep learning in de-
tecting diseases using gastrointestinal endoscopy and 
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compared it with the results of medical professionals. 
The effectiveness of diagnostics using CNN was quite 
high, however, it was noted that its diagnostic capabil-
ities directly depended on the quality and quantity of 
training data. At the same time, the high efficiency of 
the use of machine learning in the diagnosis of Helico-
bacter pylori infection was noted [17]. 

Another research opinion concerned the high re-
sults of AI in the diagnosis of neoplastic lesions of the 
esophagus and stomach, where the accuracy of diag-
nosis was particularly high [18]. 

Accurate prediction of stomach cancer was of great 
importance for both clinicians and patients. Such in-
formation can help clinicians make decisions and 
improve patient management. It was recognized that 
demographic, pathological indicators, physiological 
conditions and even social contacts have an impact 
on the prognosis of patients with stomach cancer. 
However, traditional statistical methods, such as the 
tumor-node-metastasis staging system and the nomo-
gram, could hardly analyze the complex internal con-
nections between these characteristics. Due to its su-
perior computing power and integration capabilities, 
AI models have been used to increase the survival rate 
of patients with stomach cancer. 

In the last period, the use of AI in forecasting in-
cluded the prediction of survival time [19], the risk of 
relapse [20] and metastasis [21]. Some authors used 
AI to analyze survival and developed a predictive clas-
sifier. The results showed higher prognostic accuracy 
of overall survival and survival without signs of the 
disease. In addition, the proposed stomach cancer 
classifier was also used to predict adjuvant chemo-
therapeutic benefits, which could facilitate individu-
alized treatment of stomach cancer by combining de-
mographic, pathological indicators and physiological 
characteristics of 939 cases, 

Another group of researchers [22] created a new 
multimodal hypergraph training structure to improve 
the accuracy of survival prediction, while the pro-
posed approach surpassed random forest and SVM in 
predicting overall survival. 

The third group of researchers compared the val-
ue of an artificial neural network and Bayesian neural 
networks (BNN) in predicting the survival of patients 
with stomach cancer, and the results showed that BNN 
is superior to the artificial neural network method [23]. 

Since relapse was one of the main causes of death 
in patients with stomach cancer, therefore, an accurate 

assessment of the risk of relapse was relevant for onco-
gastroenterology. Experts came to the conclusion that 
the AI-based relapse prediction system demonstrates 
better results than traditional statistical methods. 
There is an opinion that, for example, a set of charac-
teristic genes detected potentially correlates with the 
recurrence of stomach cancer [24]. 

Also, significant achievements with the use of AI 
have been achieved in predicting metastasis. Research-
ers have determined that artificial neural networks 
can significantly improve the accuracy of predicting 
metastases in lymph nodes[25]. An artificial neu-
ral network has also been proposed for preoperative 
prediction of lymph node metastases [26], and vector 
quantization training networks have been developed 
to predict postoperative liver metastases in patients 
suffering from stomach cancer [27]. 

Today, AI technology is widely used in medicine, 
but there are a number of problems in connection 
with its application. In particular, we are talking about 
issues of morality and security (confidentiality of pa-
tient data, the problem of responsibility for the errone-
ous diagnosis of patients or improper treatment, etc.). 

All of the above does not detract from the impor-
tance of AI for modern medicine in general and for 
oncogastroenterology in particular. One of the fea-
tures of AI is its efficient calculation and accurate deci-
sion-making. Technically, forecasts in medicine using 
AI can be automated, and due to the constant accu-
mulation of collected data, it is expected to increase 
productivity and improve the reliability of diagnostic 
results carried out using AI-based methods, which can 
be used as a tool for identifying endoscopic pictures or 
pathological sections, as well as for detecting diseases 
and predicting the depth of invasion. 

AI-based diagnostic methods can also be used in the 
process of classifying the type of cancer, as well as to de-
termine the boundaries of pathological sections. Special-
ists can use the results provided, for example, by CNN, 
for guidance, conducting diagnostics of complex cases. 
This will reduce the diagnostic time due to the absence 
of the need for a thorough analysis of each image, giving 
preference only to the most fuzzy and complex [28]. 

AI can also be widely used in district hospitals 
where medical resources are limited. Through the di-
versification of online medical methods, for example, 
online consultations, today it has made it possible to 
widely develop the technology of providing telemedi-
cine services. Based on this platform and the informa-
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tion base that will be obtained through its application, 
AI can identify images of patients in territories where 
there is a shortage of medical personnel, and this will 
significantly improve the quality of medical services 
to the population of such territories, providing, for ex-
ample, early diagnosis of gastrointestinal oncological 
diseases. 

Conclusions
Thus, at the present stage, various AI-based tech-

nologies are used in the practice of diagnosing stomach 
cancer. For example, CNN is a good tool for detecting 
stomach cancer. It is expected that AI will become an 
important tool to help doctors and pathologists improve 
the accuracy and effectiveness of disease detection. The 
support vector machine finds application in the field of 
quantitative identification of gastric cancer from images 
obtained by endoscopy with magnification, etc. 

However, the use of AI-based diagnostic methods 
is fraught with some difficulties. Thus, advances in 
medical imaging, such as endoscopy and pathology, 
constantly generate numerous data that allow special-
ists in clinical diagnostics to make a decision. These 
data should be the basis for the application of certain 
diagnostic methods of AI. But often the diagnostic 
data obtained are labeled or annotated, and this is not 
suitable for training algorithms. Accordingly, obtain-
ing high-quality data today is a serious problem that 
hinders the development and optimization of AI. To 
solve this problem, it is necessary to create large-scale 
databases with open access, this will allow the full use 
of AI capabilities in conducting diagnostic procedures. 

In general, the prospects for the use of AI-based 
diagnostic methods in the diagnosis of oncological 
diseases are quite wide, since they will improve the ac-
curacy of diagnostic procedures, reduce the mortality 
rate from these ailments and develop accurate fore-
casts of patient survival. Accordingly, it is necessary 
to widely introduce these approaches to diagnosis into 
the practice of oncologists. 
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