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Abstract: The article is devoted to the study of the use of magnetic resonance imaging technology
(MR]) in the diagnosis of rectal cancer, which is an important stage in modern cancer. The purpose
of the article is to carry out a systematic review of scientific sources that highlight the effectiveness
of MRI in determining the stage of the tumor process, evaluation of lesions of lymph nodes and
accuracy in planning treatment approaches, in particular surgery. The task is to analyze the accuracy
of modern MRI methods for the diagnosis of rectal cancer and to consider technological solutions to
improve MRI in the diagnosis of rectal cancer. A comprehensive analysis of publications in databases
such as Google Scholar, PubMed, Scopus and IEEE XPlore was conducted on the basis of scientific
research. The data revealed is systematized to highlight key technical and clinical aspects that
require further development. The main attention is paid to the methods of contrast enhancement and
diffusion-weighted MRI, which showed a high level of sensitivity (90-95%) and specificity (85-90%)
in the detection of tumor invasion and metastases into lymph nodes. The advantages of methods that
allow to accurately evaluate the blood supply to the tumor and the invasiveness of the process are
considered, which is especially important for choosing the appropriate treatment tactics. Analysis of
scientific works indicates that 1) MRI, due to high accuracy and safety, plays a key role in determining
the localization and stage of the tumor process and is an indispensable method of diagnosis of rectal
cancer, which provides accurate visualization Treatment and reduces the risk of relapse; 2) Modern
MRI methods show high accuracy in the diagnosis of rectal cancer. In particular, highly separated
MRI and dynamic contrast MRI have high sensitivity (90-95%) and accuracy (90%), which makes
them effective for preoperative stages and tumor invasion. MRI with diffusion-weighted images
also has high sensitivity and is useful for evaluating the response to therapy, which is important for
monitoring the progress of the disease; 3) methods of contrast enhancement and advanced analysis of
images significantly increase the accuracy of diagnosis, especially when predicting the effectiveness
of neoadjuvant therapy, 4) there is a need to further improve MRI methods to reduce the frequency
of false positive results in the early stages, which will improve the quality of treatment and increase
the life expectancy of patients. 5) The development of artificial intelligence and the use of combined
methods of diagnosis, in particular with other visualization technologies, will significantly increase
the accuracy and availability of MRI in cancer diagnosis.
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Introduction

Modern trends in the diagnosis of cancer
show significant technological progress made
through the development of magnetic resonance
imaging (MRI), which has become an integral
part of clinical practice in oncology [1]. In
particular, in the work [9] it is noted that MRI
plays a special role in the assessment of rectal
cancer, providing accurate visualization of the
tumor and adjacent anatomical structures. The
above mentioned results are the results of the
studies that have conducted the above researchers
according to which in the diagnosis of rectal
cancer, the accuracy of MRI in the assessment
of the tumor stage and the involvement of
lymph nodes usually ranges from 70-95%,
depending on the experience of the radiologist
and used techniques. Similar results are also
obtained in research [8], according to which
MRI accuracy in determining the T3 and T4
tumor stage can reach about 85-95%, and to
detect metastases in lymph nodes — 70-85%. The
above level of accuracy makes MRI a key tool
for making therapeutic solutions and planning
surgical tactics. According to [4], MRI allows
you to evaluate the tumor stage, which is key
to determining the optimal treatment strategy,
especially when planning surgery. In accordance
with [5] the use of MRI, as the main method in the
initial diagnosis and monitoring of the response
to therapy allows to reduce the risk of relapse
and increase patient survival. The work [1] states
that the development of image methods and
their adaptation to the needs of oncology made
an MRI gold standard for local stage of rectal
cancer. According to [12] Consideration of MRI
capabilities and restrictions in the diagnosis of
rectal cancer is extremely important for clinical
practice. Therefore, from the surveyed research
work it follows that the diagnosis of rectal
cancer emphasizes the urgent need for accurate
information to make therapeutic decisions,
which in turn emphasizes the relevance of the
search for the latest ways in improving MRI
technologies used in cancer diagnosis rectum.

Aim

The purpose of the article is to carry out a
systematic review of scientific sources that
highlight the effectiveness of MRI in determining
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the stage of the tumor process, evaluation of
lesions of lymph nodes and accuracy in planning
treatment approaches, in particular surgery.

The way to achieve the goal: The task is to
analyze the accuracy of modern MRI methods
for the diagnosis of rectal cancer and to consider
technological solutions to improve MRI in the
diagnosis of rectal cancer.

Materials and methods

A comprehensive analysis of publications
in databases such as Google Scholar, PubMed,
Scopus and IEEE XPlore was conducted on the
basis of scientific research. The data revealed
is systematized to highlight key technical and
clinical aspects that require further development.

Review and discussion

According to [9] magnetic resonance
imaging (MRI) is a leading technology in the
diagnosis and stage of rectal cancer due to its
ability to provide detailed images of tissues,
which greatly facilitates the determination of
the degree of tumor spread and damage to the
surrounding structures. Within the framework
of consideration of the questions raised in this
article, it is important to note that analyzing the
main aspects of MRI technologies in the context
of diagnosis of rectum cancer, it is advisable to
emphasize the importance of a multidisciplinary
approach in diagnosis and treatment. In the
study [14] describes a multidisciplinary
approach to the treatment of rectal cancer,
which includes the use of MRI as a central
method for evaluating tumor spread before the
treatment begins. This approach allows you to
better develop individualized treatment plans for
patients aimed at maximizing the preservation
of healthy tissues and optimizing the results of
treatment for Watch-and-Wait treatment and
the role of MRI in monitoring. In accordance
with [2] during the precision evaluation of the
spread of the MRI tumor allows you to evaluate
the tumor's localization, its size, the involvement
of surrounding tissues, as well as the presence
of metastases, which is especially important for
cancer, because accurate assessment makes it
possible to choose the most appropriate treatment
tactics In particular, determine the feasibility of
surgery or the use of other methods of therapy.
The work [3] also noted that MRI is an important
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tool for monitoring the effectiveness of treatment,
in particular when using neoadjuvant therapy.
In addition, the author's team of this work is
noted that dynamic monitoring of tissue changes
allows doctors to evaluate how successfully
the treatment reduces tumor formations. The
work [15] describes in detail the strategy "Watch-
and-Wait" for rectal cancer, which involves
the absence of immediate surgery in cases
of complete clinical response to neoadjuvant
therapy. According to the above work, MRI helps
to evaluate the presence or absence of a residual
tumor after treatment, which allows oncologists
and surgeons to make informed decisions on
further steps. In work [12], it is stated that high-
separated MRI (HR-MRI) is extremely accurate
for preoperative staging of rectum cancer,
allowing radiologists specializing in abdominal
and oncological visualization to determine the
depth mesorectal fascia (an important factor for
surgery planning). The study described in the
work [5] found that dynamic contrast-induced
MRI (DCE-MRI) can be used by radiologists
and medical visualization specialists to identify
key prognostic factors in patients with patients
with patients primary rectal cancer. DCE-MRI
provides extended tumor visualization and
allows you to evaluate the degree of blood flow
in it, which is important for prognosis and further
treatment. In the work [13] clearly demonstrated
the prospects of radio mines in predicting the
effectiveness of therapy and survival of patients
with colorectal cancer (this technology includes
the selection and analysis of a large number of
parameters that are not visible to the human
eye, but may be significant medicinal results).
It should also be noted that [9] focus on the
importance of MRI to evaluate the effectiveness
of neoadjuvant therapy, which is often performed
before surgery. According to the views of the
above researchers, the use of MRI allows you to
control the size of the tumor after therapy and
to determine the residual tumor, which helps to
evaluate the full clinical response. Instead, in
the work [8] emphasizes the need for accurate
local stage of rectal cancer by means of MRI
to determine the presence of local invasion and
metastases in lymph nodes. According to the
above work, the MRI allows you to determine
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the anatomical features that are critical for the
choice of the appropriate method of treatment.

Table 1 shows the results of the analysis of
the accuracy of modern MRI methods for the
diagnosis of rectal cancer.

The results of the analysis given in Table 1.
show that modern MRI methods demonstrate
high accuracy in the diagnosis of rectal cancer.

Instead, the analysis showed that the use of
radio masters and functional methods of MRI
allows to improve the accuracy of prediction of
treatment results and the prediction of relapses,
which is important for individualization of
therapy. However, in accordance with [10] for
modern MRI methods, which are used in the
diagnosis of rectal cancer there are a number of
problems (hereinafter consider in more detail
these problems). It is also advisable to note that
one of the characteristic problems for the MRI
method with contrast is its low specificity, which
can lead to false positive results, especially when
tumors are detected in the early stages, when
pathological changes are not yet sufficiently
expressed in the images. The above problem can
also be observed in other MRI methods, such as:

— diffusion-weight mRI (DWI): tumors in
rectangular lid cancer can be poorly distinguished
from other tissues in the early stages, which leads
to the risk of false positive results, in particular
because water diffusion in tissues may be similar
in some inflammatory processes or benign
processes or benign processes neoplasms [3];

— MRI-collateral tomography: since the met-
hod is focused on the assessment of anatomy and
structural changes, there may be difficulties with
accurate determination of the tumor boundaries
in the early stages, which sometimes leads to
incorrect diagnosis, or errors in determining the
localization of the tumor [6];

— MRI perfusion: it can be problematic due to
limited specificity in the differentiation between
tumor and inflammatory processes in the early
stages, which sometimes leads to false results
due to similar perfusion patterns [12].

As we can see in all of the above methods,
the problem of low specificity is associated with
difficulties in the recognition of early changes,
or differentiation between different types of
tissues or pathologies, which occurs when
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Table 1. The results of the analysis of the accuracy of modern MRI methods
for diagnosis of rectal cancer

ml\e/[tllg d Application Sensitivity | Specificity | Precision Notes
Preoperative stage of rectal Particularly accurate
cancer. Assessment of o o o to determine the
HR-MRI the depth of invasion and 90-95% | 85-90% 90% | involvement of the
mesorectal fascia. mesorectal fascia.
Evaluation of blood flow High sensitivity in
DCE-MRI | ™ the tumor to predict . 85-92% 80-88% 85% predlcthg a tumor
metastases and prognosis of progression and
the disease. efficacy of therapy.
Determination of tumor :}Jli:ef:sl fggsisigstsli:i
DWI evaluation and reaction to 80-90% 75-85% 80% . P 1erapy
. in the postoperative
neoadjuvant therapy. .
period.
vy |t of e Usd o e
- using Sus, 85-95% | 80-90% 87% | number of images to
radio clinical response to therapy, .
. . predict results.
early diagnosis of recurrence.
MRI with Analysis of tumor structure, It is used for better
functional differentiation of malignant 88-94% 85-92% 91% differentiation of types
analysis and benign formations. of tumors and tissues.
MRI after Residual tumor evaluation Used to determine
neoadjuvant | and response to treatment 90-96% 80-85% 90% a complete clinical
therapy after chemotherapy. response to therapy.

changes are not pronounced or clearly defined
on the images. In practice, the problem of low
specificity in MRI can be partially corrected or
reduced by several methodological and technical
approaches, namely:

— Improving the contrast and resolution of
the image: the use of the latest technologies,
such as high-resolution MRI and improving
contrast (eg, the use of new contrast agents), can
improve tumors visualization in the early stages
and reduce the number of false positive results
[7];

— The use of combined diagnostic methods:
the use of MRI in combination with other
methods, such as CT, ultrasound, or RET-MRI,
can increase the accuracy of diagnosis [11]. In
turn, it is advisable to note that according to [15]
above the specified approach allows doctors to
get a more complete picture of the nature of the
formation and reduce the risk of false positive
results;

— use of artificial intelligence and machine
training: introduction of artificial intelligence
algorithms for MRI image processing can
help automatically detect and classify tumors
with high accuracy, reducing the likelihood of
erroneous results, especially in the early stages;

— Improvement of image processing algo-
rithms: the use of advanced MRI algorithms,
such as diffusion-weight mRI (DWI) or MRI
perfusion, can help determine the borders of
tumors and avoid errors;

— involvement of experienced specialists:
advanced training of doctors, use of additional
training programs and professional consultations
with other medical specialists allows to improve
the interpretation of MRI results and reduce the
likelihood of erroneous diagnoses;

— Extended use of diffusion-weight methods:
it is advisable to use methods that evaluate the
structure of tissues, not just their abnormal
changes, for more accurate assessment in the

Ukrainian scientific medical youth journal, 2025, Issue 4 (158)

http://mmj.nmuofficial.com

102


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (158), 2025

Creative Commons «Attribution» 4.0

early stages of tumor development. For example,
a diffusion-weight mRI can be improved for
better detection of early cell mixes that may not
be noticeable in standard contrast.

It should also be noted that the above
approaches can reduce false positive results,
improve the accuracy of diagnosis and increase
the effectiveness of MRI in early detection of
rectal cancer. According to [4] when applying
diffusion-weight mRI (DWI) quite often in
practice there is a problem that is reduced to the
fact that this method may be less effective for
detecting small tumors, or to determine the exact
limit of neoplasm, which sometimes leads to
errors in determining the stage of cancer. In the
general case, the above problem associated with
less efficiency of diffusion-weight mRI (DWI)
to detect small tumors or accurate assessment of
the boundaries of the neoplasm can be solved by
several approaches, namely:

— Applying the DWI combination with other
methods of visualization: PET scan (PET) or
computed tomography (CT) can be used together
with DWI for more accurate detection of small
tumors or their boundaries. PET allows to
evaluate the metabolic activity of the tissues, and
CT scans in more detail the image of the tissue
structure, which can help in the more accurate
localization of the tumor;

— the use of functional and parametric maps:
the use of parametric maps (for example, ADC
cards — the diffusion coefficient) may allow
to better evaluate the diffusion properties of
tissues and, thus, to determine the boundaries
of neoplasm even in late stages or in small
tumors;

— Improvement of image resolution: high
quality and highly separated DWI methods, for
example, using a larger number of diffusion
directions, or reduced sections thickness, can
help to detect small tumors and their boundaries
accurately.

— Use of machine learning and artificial
intelligence algorithms (AI): Al algorithms, in
particular deep training, can be used to analyze
DWI images and automatically identify tumor
boundaries. Such technologies can improve the
accuracy of detection of even very small tumors
and increase the efficiency of cancer;
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— joint use with histological studies: in some
cases it is important to combine DWI results with
histological or molecular analyzes to determine
the exact nature and boundaries of the neoplasm,;

— Clinical adjustment and interpretation:
qualified doctors who have experience in
interpreting DWlresults can adjust the boundaries
of tumors by comparing the data obtained with
other clinical features and indicators.

As we can see, the combination of the
above approaches can significantly increase
the efficiency of the DWI method in oncology,
in particular to accurately detect small tumors
and determine their stage. According to [14], for
the use of MRI-collapse method, this method
is a high-cost problem and requires special
equipment that makes it less accessible in remote
or insufficiently equipped medical institutions.
The following innovative approaches can be
used to improve the availability and efficiency of
diagnosis of rectal cancer using MRI-collapse:

— Integration with less expensive diagnostic
methods: a combination of MRI with markers
in the blood or fecal tests for blood for primary
screening. This will allow the preliminary
selection of patients with suspected rectal cancer,
which reduces the load on the MRI examination
and improves the efficiency of use of expensive
equipment;

— Development of mobile or compact MRI
devices that can be used to diagnose rectal cancer
in regions where there is no access to stationary
medical institutions. Mobile devices can be
equipped with specific programs for colorectal
diagnostics, which reduces the cost and time for
examination.

— Use of machine learning algorithms (Al)
for automatic processing of MRI images in
order to detect tumors and determine their stage.
This can significantly reduce the time spent on
the interpretation of images and increase the
accuracy of diagnosis, especially in remote or
low-income medical institutions;

— introduction of TV to ensure access to
MRI analysis of rectal cancer in remote regions,
which allows doctors from large medical centers
to remotely analyze images and make accurate
diagnoses that reduces the need for qualified
specialists in each medical institution [4];
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— IRT integration with other screening
methods: the use of hybrid methods such as MRI
with CT, ultrasound, or colonoscopy for a more
detailed study of anatomy and stage of rectum
cancer. Combined methods allow to increase the
accuracy of diagnosis with less use of expensive
MRI [13];

— introduction of modular systems that
allow you to adapt MRI devices for specialized
examinations, in particular for diagnosis of
rectum cancer. This will reduce the total cost of
equipment and increase the availability of these
services for medical institutions [5];

— development of short scan protocols that
allow to reduce the time for MRI examination
and image processing. This approach will reduce
the cost of procedures and increase the number
of patients who can be examined per day [10];

— the use of machine learning to predict
the development of the disease based on MRI
results. This will allow doctors to better plan
the tactics for the treatment of rectal cancer and
improve the personalized approach to therapy,
as well as reduce the cost of long -term patient
monitoring.

To improve MRI perfusion in the diagnosis
of rectal cancer, following improvements:

— optimization of protocols for the specificity
of the organ: development of MRI perfusion
protocols, adapted specifically for the diagnosis
ofrectal cancer, taking into account its anatomical
features, will help to obtain more detailed images
for more accurate determination of tumor size,
invasion and involvement of adjacent tissues;

— Improving contrast agents for hyper-
sensitivity: the introduction of contrast agents,
which are especially effective for rectum tissues,
can increase the sensitivity and specificity of
perfusion MRI. This will allow the doctors to
determine the degree of blood supply to the tumor
more clearly, which is important for assessing
the aggression and stage of cancer;

— artificial intelligence algorithms for detec-
tion and classification: the use of deep learning
algorithms for automated Image analysis of
MRI perfusion can help identify early tumor
signs, determine local invasion and metastasis,
which will increase the accuracy of diagnosis.
These algorithms can be tuned to identify
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specific markers of rectal cancer, simplifying the
interpretation of results;

Integration with other methods of
visualization: the use of MRI perfusion together
with PET-CT or conventional MRI with high
resolution (HR-MRI) can provide a multifaceted
approach to tumor evaluation. This will allow to
evaluate both functional and anatomical aspects
of the tumor, which will contribute to a more
accurate stage of treatment;

— Expanding availability through broad-
casting systems: to overcome the scarcity of
qualified specialists, remote access to images
interpretation through television and radiology
can allow doctors from smaller medical
institutions to consult with specialists of large
oncological centers, which will increase the
accuracy of diagnosis and provide more patients
with qualitative patients.

Marking steps can contribute to a more
accurate and accessible diagnosis of rectum
cancer by MRI perfusion, which is important for
early detection and effective treatment planning.
Similar approaches can be offered by improving
MRI (FMRI).

Conclusions

Analysis of scientific works indicates that
1) MRI, due to high accuracy and safety, plays a
keyrolein determining the localization and stage of
the tumor process and is an indispensable method
of diagnosis of rectal cancer, which provides
accurate visualization Treatment and reduces the
risk of relapse; 2) Modern MRI methods show
high accuracy in the diagnosis of rectal cancer.
In particular, highly separated MRI and dynamic
contrast MRI have high sensitivity (90-95%) and
accuracy (90%), which makes them effective for
preoperative stages and tumor invasion. MRI
with diffusion-weighted images also has high
sensitivity and is useful for evaluating the response
to therapy, which is important for monitoring the
progress of the disease; 3) methods of contrast
enhancement and advanced analysis of images
significantly increase the accuracy of diagnosis,
especially when predicting the effectiveness of
neoadjuvant therapy; 4) there is a need to further
improve MRI methods to reduce the frequency of
false positive results in the early stages, which will
improve the quality of treatment and increase the

Ukrainian scientific medical youth journal, 2025, Issue 4 (158)

http://mmj.nmuofficial.com

104


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 4 (158), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

life expectancy of patients. 5) The development reviewed and approved by the Ethics Committee
of artificial intelligence and the use of combined  of P. L. Shupyk National Healthcare University
methods of diagnosis, in particular with other  of Ukraine (Protocol No. 3, 07 February 2017).
visualization technologies, will significantly  All participants provided informed voluntary
increase the accuracy and availability of MRI in  consent for participation.

cancer diagnosis. Author Contributions (CRediT taxonomy)
Financing Conceptualization: Tetyana Kozarenko;
This research received no external funding. Methodology: Oleksandr Dyminskyi
Conflict of Interest (ORCID:  0009-0003-0990-5594),  Tetyana
The authors declare that they have no  Kozarenko;
financial, academic, or personal conflicts of Software: Vitalii Zvyrych;
interest related to the publication of this article. Validation: Vitalii Zvyrych;
Consent to publication Formal Analysis: Tetyana Kozarenko,
The author has read and approved the final  Oleksandr Dyminskyi;
version of the manuscript. All authors consented Investigation: Vitalii Zvyrych;
to the publication of this manuscript. Resources: Oleksandr Dyminskyi;
Al Disclosure Data Curation: Tetyana Kozarenko;
The authors used ChatGPT (OpenAl, San Writing — Original Draft Preparation: Tetyana
Francisco, CA, USA) for language editing of the =~ Kozarenko;
English text. The authors reviewed and verified Writing — Review & Editing: Oleksandr
all Al-generated content to ensure accuracy and  Dyminskyi;
integrity. Visualization: Vitalii Zvyrych;
Ethical approval Supervision: Vitalii Zvyrych;
The study was conducted in accordance Project Administration: Tetyana Kozarenko;
with the ethical principles of the Declaration Funding Acquisition: Oleksandr Dyminskyi.

of Helsinki (2013). The study protocol was

JIITEPATYPA

1. Sawicki, T., Czarny, J., Kasperczyk, A., & Czeczot, H. (2021). A review of colorectal cancer in terms of
epidemiology, risk factors, development, symptoms and diagnosis. Cancers, 13(9), 2025. https://doi.org/10.3390/
cancers13092025

2. Cui, Y., Yang, X., Shi, Z., Yang, Z., Du, X., Zhao, Z., & Zhang, Y. (2020). Development and validation of a MRI-
based radiomics signature for prediction of KRAS mutation in rectal cancer. European Radiology, 30(4), 1948—-1958.
https://doi.org/10.1007/s00330-019-06572-3

3. Chandramohan, A., Mazaheri, Y., Feng, Y., & Sala, E. (2020). Diffusion weighted imaging improves diagnostic
ability of MRI for determining complete response to neoadjuvant therapy in locally advanced rectal cancer. European
Journal of Radiology Open, 7, 100223. https://doi.org/10.1016/].€jr0.2020.100223

4. Fernandes, M. C., Gollub, M. J., & Brown, G. (2022). The importance of MRI for rectal cancer evaluation.
Surgical Oncology, 101739. https://doi.org/10.1016/j.suronc.2022.101739

5. Kim, H.R., Kim, S. H., & Nam, K. H. (2023). Association between dynamic contrast-enhanced MRI parameters
and prognostic factors in patients with primary rectal cancer. Current Oncology, 30(2), 2543—-2554. https://doi.org/10.3390/
curroncol30020194

6. Kubassova, O. (2007). Analysis of dynamic contrast enhanced MRI datasets: thesis. Retrieved from http://
etheses.whiterose.ac.uk/1359/

7. Lalwani, N., & Menias, C. O. (2023). MRI of mesorectum and rectal cancer staging. Magnetic Resonance
Imaging of the Pelvis, 1-30. https://doi.org/10.1016/b978-0-323-89854-6.00005-3

8. Santiago, L., Alfarroba, S., Oliveira, J., & Rocha, C. (2020). MRI of rectal cancer—relevant anatomy and staging
key points. Insights into Imaging, 11(1). https://doi.org/10.1186/s13244-020-00890-7

9. Horvat, N., Veeraraghavan, H., Khan, M., & Sala, E. (2019). MRI of rectal cancer: tumor staging, imaging
techniques, and management. RadioGraphics, 39(2), 367-387. https://doi.org/10.1148/rg.2019180114

Ukrainian scientific medical youth journal, 2025, Issue 4 (158)

http://mmj.nmuofficial.com

105


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0009-0003-0990-5594
https://doi.org/10.3390/cancers13092025
https://doi.org/10.3390/cancers13092025
https://doi.org/10.1007/s00330-019-06572-3
https://doi.org/10.1016/j.ejro.2020.100223
https://doi.org/10.1016/j.suronc.2022.101739
https://doi.org/10.3390/curroncol30020194
https://doi.org/10.3390/curroncol30020194
http://etheses.whiterose.ac.uk/1359/
http://etheses.whiterose.ac.uk/1359/
https://doi.org/10.1016/b978-0-323-89854-6.00005-3
https://doi.org/10.1186/s13244-020-00890-7
https://doi.org/10.1148/rg.2019180114

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 4 (158), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

10. Shin, J., Lee, D., & Park, S. H. (2022). MRI radiomics model predicts pathologic complete response of rectal
cancer following chemoradiotherapy. Radiology. https://doi.org/10.1148/radiol.211986

11. TIafrate, F., Laghi, A., & Passoni, G. R. (2022). Predictive role of diffusion-weighted MRI in the assessment of
response to total neoadjuvant therapy in locally advanced rectal cancer. European Radiology. https://doi.org/10.1007/
$00330-022-09086-7

12. Salmerén-Ruiz, A., Herrero, Y., & Serra, F. (2024). Primary staging of rectal cancer on MRI: an updated pictorial
review with focus on common pitfalls and current controversies. European Journal of Radiology, 175, 111417. https://doi.
org/10.1016/j.ejrad.2024.111417

13. Staal, F. C.R., Koffijberg, H., & van Velthuysen, M.-L. (2020). Radiomics for the prediction of treatment outcome
and survival in patients with colorectal cancer: a systematic review. Clinical Colorectal Cancer. https://doi.org/10.1016/].
clec.2020.11.001

14. Keller, D. S., Berho, M., Perez, R. O., Wexner, S. D., & Chand, M. (2020). The multidisciplinary management
of rectal cancer. Nature Reviews Gastroenterology & Hepatology, 17(7), 414-429. https://doi.org/10.1038/s41575-020-
0275-y

15. Jayaprakasam, V. S., Cook, G. J. R., & Jeyarajah, A. (2023). Watch-and-Wait approach to rectal cancer: the role
of imaging. Radiology. https://doi.org/10.1148/radiol.221529

TexHosorii MarHiTHo-pe3oHancHoi Tomorpadgii (MPT) y niarnocTuni paky
NPSAMOI KUIIKH
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Anomauyia: Cmammsa npuceauena OOCHIONCEHHIO BUKOPUCMAHHS MEXHONO02i MacHimHO-
pesonancnoi momoepagii (MPT) y Odiaecnocmuyi paxy npsamoi KUWKU, WO € aAXCTUSUM emanom
Y cydacHiti oHKonociuHiu npaxmuyi. Mema cmammi — 300UCHUMU CUCMEMHUL 0271510 HAYKOBUX
ooicepen, wo suceimaoroms egpexmuenicmo MPT y eusnauenni cmadii’ nyxaunno2o npoyecy, oyinyi
VpadiceHHs TiMpamudnux 8y31ie ma 3a0e3neyenHi moYHOCmi npu NIAHYS8AHHI JIKY8ANIbHUX Ni0X00I8,
30Kpema XipypeiuHux eémpydauv. Bucysaemvcsa 3a60anHA  npogecmiu auaniz MOYHOCHMI CYYACHUX
memooie MPT onsa Oiacnhocmuku paxy NpaMoi KUWKU ma po3naHymu MeXHON02IYHI pilueHHs
ona noninuenuss MPT npu Oiaenocmuyi paxy npamoi kuwku. Ha ocnosi yzaecanvhenHs HAyKosux
oocrniodcensb Oy10 nposedeHo KOMHUIAEeKCHUll ananis nybrikayiu y makux 6azax oaunux, sk Google
Scholar, PubMed, Scopus ma IEEE Xplore. Busaeneni oani cucmemamu3zo8ano OJisi 6UOKDEMIEHHS.
KIIOYOBUX MEXHIYHUX | KTTHIYHUX ACneKmis, uwjo nompebyioms nooaivuio2o po3sumky. OcHogHy yeacy
NPUOIIEHO MemoOam KOHMPACMHO20 NiOculeHHs ma ougysiino-36axcenoco MPT, axi nokazanu
gucokutl pisenv yymausocmi (90-95%) ma cneyugpivnocmi (85-90%) y susenenni ingasii nyxaunu ma
Memacmasig y aimgamuyni 8yziu. Pozenanymo nepesazu memodis, wo 003601110ms 30iUCHIO8AMU
MOYHY OYIHKY KPOBONOCMAYAHHS NYXIUHU MA IHEA3UBHOCMI Npoyecy, wo 0COOIUBO 8AXHCIUBO O/A
8UOOPY BIONOBIOHOI makmuku 1iKyeanHs. Ananiz Haykosux npayv ceiouums npo me, wo 1) MPT,
3a60KU BUCOKILL MOYHOCMI ma be3neyi, 8idiepac K408y poib ¥ BUSHAYEHHI IoKai3ayii ma cmaoii
NYXJAUHHO20 NPOYeCy ma € He3AMIHHUM MemOoOOM 0Ia2HOCMUKU paKy NPAMOI KUWKU, KUl 3a0e3neyye
MOYHy GI3yanizayilo NYXAUHHO20 NPOYecy, CHPUAE BUOOPY ONMUMATLHUX MemOoOi6 NIKYEaAHHA mda
SHUIICYE PU3UK peyuousis;2) cyuacni memoou MPT oemoncmpyoms 6uUcoKy mouHicms y oiacHocmuyi
paxy npamoi xkuwku. 30kpema, sucokoposditbna MPT ma ounamiuna koumpacm-inoykosana MPT
maromu 8ucoki noxasnuku yymaugocmi (90-95%) i mounocmi (90%), wo pobums ix epexmusHumu
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0151 nepedonepayitinoco cmaodito8anus ma oyinku ineasii nyxaunu. MPT 3 oudhysitino-3easxicenumu
300pANCEHHAMU MAKONHC MAE BUCOKY YYMIUBICMb | KOPUCHA Ol OYIHKU 8ION0GIOI HaA mepaniio, o
8ACIUBO 051 MOHIMOPUHZY NPO2PeCy 3aX60PI0GAHHA; 3) Memoou KOHMPACMHO20 NIOCUNEHHA ma
PO3UWUPEHO20 aHANI3Y 300paxdceHb 3HAYHO NIOBUWYIOMb MOYHICMb OIA2HOCMUKU, O0COONUBO NpuU
NPOCHO3YBAHHI eghekmusHocmi Heoao 10eanmuoi mepanii; 4) icHye HeoOXIOHICMb )y NOOANLULOMY
800CKOHAIeHHT Memoouk npogedents MPT 015 3meHueHHs yacmomu XuOHONO3UMUBHUX Pe3)Ibmamie
HA PaHHIX cmMaoisax, wo 3abe3neuums NOKPAWeHHs AKOCMI NiKY8aHHs ma 30L1bUUeHHs MPUBAIOCmi
orcumms nayienmis. 5) Po3gumok wmyuHo2o iHmenekmy ma UKOPUCMAaHHs KOMOIHOBAHUX MemoOig
OlazHOCMUKU, 30KpeMa 3 THWMUMU BI3VANI3AYIUHUMU MEXHON02IAMU, 00380IUMb 3HAYHO NIOGULUMU
moyHicms i docmynnicmo MPT 6 onkonozciuniti diacnocmuyi.

Ku1r04oBi ci10Ba: MarHiTHO-pe30HaHCHA TOMOTpadisi, pak MpsAMO1 KMIIKH, J1arHOCTUKA, OHKOJIOT 15,
3arajibHa Xipyprisi, Xipypridyia npakTuka.
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