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Abstract: The paper presents a brief overview of the tasks and methods of artificial intelligence, as well as a
review of works devoted to its use in the field of diagnostics of oncological diseases, in particular, breast
cancer. To reduce mortality and complications, it is necessary to conduct timely screening and improve meth-
ods of diagnosing the disease. It is especially important to diagnose and start treatment in the early stages.
The goal is to study and summarize data on the use of various methods of artificial intelligence in the timely
diagnosis of breast cancer. The analysis of scientific publications on this topic was carried out. The methods
of Watson supercomputer, Microsoft Healthcare NEXT, radiomics processes, automatic detection systems,
Smart Detect for Breast are considered. The prospect of using artificial intelligence, as a screening method, it
can allow for better detection of formations at an early stage, as well as lead to automation of this process,
which entails a decrease in mortality from breast cancer. Comparing the performance of the artificial intelli-
gence system in breast cancer screening with that of 101 individual radiologists, the researchers found that
the former performed better than 61% of the radiologists. Currently, variations of artificial intelligence are

presented. It is necessary to specify the methods and create a single program for use in the practice of a doctor.

Keywords: artificial intelligence, breast, screening, cancer, mammography, radiomics, diagnostics, automatic
detection system, ultrasound, stages.

1. Introduction

Currently, breast cancer occupies a leading position in statistics according to the World
Health Organization. In 2020, over 2.2 million cases of this disease were registered. It is also noted
that approximately every twelfth woman will suffer from breast cancer during her life. Breast can-
cer is the leading cause of cancer death in women. In 2020, approximately 685,000 women died
from this disease.

To reduce mortality and complications, it is necessary to conduct timely screening and im-
prove methods of diagnosing the disease. It is especially important to diagnose and start treatment
in the early stages. According to the data for 2021 in Russia, breast cancer is diagnosed at the in-
situ stage in only 0.2% of cases [1].

The need for early diagnosis also lies in the prevention and minimization of surgical interven-
tion, which improves the quality of life of patients with breast cancer. Currently, for screening, the
method of digital mammography is being widely introduced, which is performed for women aged
35 to 49 once every 1-2 years, for women over 50 every year. However, it should be noted that the
mammography method has a variable sensitivity from 67.3% to 93.3% [2,3].

Also, in the diagnosis, additional methods are used, such as ultrasound and MRI of the breast.
The combined approach makes it possible to more accurately determine the nature and prevalence
of education [4-6].

Today, thanks to the development of computer technology and the digitization of mammog-
raphy images, it has become possible to use artificial intelligence in breast cancer screening.
Thanks to artificial intelligence, the detection of formations in the early stages is increased. In de-
veloped countries, it is becoming increasingly important to study this area for diagnosis, including
cancer [7-9].

The aim of the work is to study the possibilities of timely diagnosis in the case of breast cancer
using artificial intelligence methods.
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2. Patients and Methods

The analysis of scientific literature on the topic of the possibilities and advantages of artificial
intelligence in the diagnosis of formations was carried out. A variation of methods has been stud-
ied. The methods of Watson supercomputer, Microsoft Healthcare NExT, radiomics processes,
automatic detection systems, Smart Detect for Breast are considered.

3. Results

Al data was first published in the 1950s, and application spread in the 1990s. Currently, global
companies are developing their projects.

IBM has developed research projects using the Watson supercomputer to diagnose and im-
prove treatment regimens for various diseases, including cancer. Also, Microsoft announced the
launch of the Microsoft Healthcare NEXT project, aimed at combating cancer. Google is imple-
menting a number of diagnostic projects: “smart lenses”, which will include a chip that analyzes
the state of the environment and the wearer’s body and provides information about health threats.

In 2017, British scientists published a report entitled 'Artificial Intelligence in the UK Na-
tional Health System’, in the United States in December 2017, a group of leading American tech-
nology scientists JASON published a report "Artificial Intelligence for Health and Healthcare'.
These papers discuss the use of Al to provide highly qualified medical care to the population [10,
11].

Artificial intelligence includes machine learning and deep learning. The data obtained by the
neural network is based on the processes of radiomics. Radiomics is the extraction of quantitative
properties, named features from an image. Stages of radiomics: acquisition and reconstruction of
images, selection of a zone and determination of its features, creation of a database [12].

This feature extraction operation is usually implemented using object recognition algorithms
and results in a set of numbers, each of which represents a quantitative description of a particular
geometric or physical property of the part of the image in question.

For oncological formations, the signs are size, shape, intensity and texture, which together
provide a complex characteristic of the pathology, called the radiomic signature of the tumor.
There is also a hypothesis that the selected features reflect the mechanisms that occur at the ge-
netic and molecular levels [13, 14].

The first step involves image acquisition and reconstruction with loading of radiological im-
ages. After image adjustment, the second stage includes segmentation and feature extraction. The
data is then sorted and collected in a database before analysis. After the segmentation is completed,
the selected areas are converted to three dimensions to obtain volumetric images.

Special software then extracts the quantitative characteristics from the received data to cre-
ate a report that is synchronized with a database based on various sample values.

The second stage in the implementation of artificial intelligence is machine learning, which
includes a deep learning method. Deep learning allows you to train a model to predict an outcome
given a set of input data.

Various deep irradiation architectures have been published in the literature, but most of these
networks are based on some basic and similar neural network building blocks called “layers”. The
neural network consists of successive layers including an input layer (raw mammogram pixels), a
hidden layer, and an output layer (prediction: benign/malignant) [15].

The earlier layers of deep irradiation act in a similar way to simple human brain cells that
study low-level objects. Higher levels of abstraction are the result of layering multiple times. The
information is propagated through the deep irradiation architecture and more complex features
are extracted. These functions are then passed through the last layer of the network architecture
for prediction and classification [16].

Automated detection systems can be used to provide second and follow-up opinions to radi-
ologists for more accurate staging of breast cancer [17]. Ding et al proposed a new deep learning
method for differentiating tumors into benign and malignant. The results of the experiment
showed that the proposed method has an accuracy of 91%, high performance, and it can be useful
for automatic irradiation systems in ultrasound examination of the mammary glands [18, 19].

Han et al used GoogLeNet to classify the breast image, with an accuracy of 90%. To train the
deep neural network, the authors analyzed 4254 samples of benign tumors and 3154 samples of
malignant tumors. The data obtained was sufficient to achieve acceptable performance.

Ultrasound manufacturers are introducing automated detection systems to assist clinicians.
S-Detect Breast (Smart Detect for Breast) - a program for the automatic detection and analysis of
breast formations in women, measurement and classification according to the BIRADS (Breast Im-
aging Reporting and Data System) system. The S-Detect™ technology showed agreement (91.2%)
with the assessment of the breast radiologist in interpreting the nature of the formations in the
mammary glands [20].
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4. Discussion

Comparing the performance of the artificial intelligence system in breast cancer screening
with that of 101 individual radiologists, the researchers found that the former performed better
than 61% of the radiologists [21].

Kim et al used a dataset of over 4,000 cancer cases and nearly 25,000 normal cases, all without
pixel-level annotations, to train, validate, and test deep learning of an ultra-precise neural network
that could classify images as malignant or not, and generate heat maps highlighting the area that
contributed the most to the final classification (Fig. 1) [22].

Figure 1. Digital mammography of a 44-year-old woman with invasive ductal carcinoma in the right breast
(left), with a heat map overlay highlighting the area that most influenced the final classification decision
(right). Application of data-driven imaging biomarker in mammography for breast cancer screening: a pilot
study.

Published in the journal Nature, the results of an international study led by a research team
led by McKinney in the US and UK demonstrate the advantages of an artificial intelligence model
over a radiologist in both productivity and overall accuracy of screening mammography cases [23-
26].

5. Conclusions

The prospect of using artificial intelligence as a screening method can make it possible to
better detect formations at an early stage, as well as lead to automation of this process, which
entails a decrease in mortality from breast cancer. Scientific literature data show that when com-
paring the work of diagnosticians and the capabilities of artificial intelligence, the prerogative is
the use of artificial intelligence. Further research is needed in this area for standardized data sets
and the creation of a single method with implementation for widespread use in medical practice.
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