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Abstract
Today the field of radiation diagnostics is rapidly developing and improving. That is why
it is very important not only for the new generation of radiologists who grew up in the digital era and are
fluent in gadgets, but also for experienced specialists to keep up with this pace.
The purpose of this research is to find suitable modern radiological resources in the form of
specialized applications for more productive study and perception of information, including diagnosing of

various pathologies.

For this article, we consulted popularity lists and independent research to find the most interesting
and useful apps for radiologists. And also represent the existing advantages and disadvantages of each.

Keywords: mobile apps, imaging (radiology), social networks.

Introduction

Nowadays, the use of mobile applications
is rapidly gaining momentum, so it is important to
highlight the most useful and applied ones for the
practice of a doctor. According to a 2020 Research
Now Group survey of 500 U.S. physicians, 16 %
of physicians currently use mobile medical applica-
tions in their professional practice, while 46 % plan
to do so in the next five years [1]. Considering that
there are more than 100,000 mobile healthcare ap-
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plications on the market, it is not an easy task to fig-
ure them all out. For this article, we have reviewed
popularity lists and independent research to find the
most interesting and useful applications for radiolo-
gists. Also check out the list of the best Diagnostic
Imaging applications for 2016-2022 [2; 3].

Given the continued growth in the number
of radiological studies in the healthcare system and
the constant flow of digital radiological images, the
workload of a radiologist has increased markedly in
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the last 5 years [4]. However, today, with the advent
of smartphones and the development of more and
more advanced applications, doctors of radiation
diagnostics (X-ray, CT, MRI PET) can remain at
the level of their workload and provide a high level
of patient care from almost anywhere in the world.
The overall goal is to have access to work data at
the specialist's fingertips, helping him to be as pro-
ductive and integrated as possible.

Today, the field of radiation diagnostics is
rapidly developing and improving. That is why it is
very important to keep up with such a pace not only
for the new generation of radiologists who have
grown up in the digital age and are freely guided
by gadgets, but also for experienced specialists [5-
7]. For more productive study and perception, it is
necessary to use modern resources in the form of
specialized applications [8-10].

The purpose of the review is to find suit-
able modern radiological resources in the form of
specialized applications covering the spectrum of
various diseases for more productive study and per-
ception of information.

Radiology residents of the National Can-
cer Research Center reviewed ten applications de-
signed to keep diagnostic imaging specialists in
touch with patients, attending physicians and medi-
cal institutions.

This review article presents a selection of
useful applications for radiologists, an overview of
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the applications that are among the ten most used
by radiologists in the world:

1. Radiology Rounds (RR) is an application
for radiologists and young residents where they can
share and learn from clinical cases. This resource
can be used not only by certified radiologists, but
also by others. You can upload images and share
cases with your colleagues, as well as receive feed-
back from them (Figure 1 a-d).

RR is a modern analogue of a social net-
work for radiologists. Its main purpose is mutual
assistance and joint training of specialists in this
field [11].

Advantages:

* Free app

« Strict moderation in case selection

* High level of reliability of information

Disadvantages:

* Suitable only for Android

* Small user base

* Rare information updates

2. Radiology Assistant 2.0. This applica-
tion is a direct continuation of the web version of
the website of the same name. Here you will find
not only basic courses in CT, MRI and X-ray anat-
omy, but also be able to familiarize yourself with
the cases of real patients. The application contains
many visual and applied images that are sure to be
found in clinical practice (figure 1b-d). It is perfect
for both novice radiological service specialists to

CASES
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Mysterious Capture
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that done’

Figure 1b. Example of a presented case for
discussion with colleagues
Source: [11]
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replenish the pool of knowledge, and experienced
radiologists to consolidate and repeat them.

Also in this application there are sections
Terms of Use, Tips&Tricks — they will help you nav-
igate the terminology used, which you can correctly
apply in the future [12].

Advantages:

* Covers many common pathologies

* A good base on normal anatomy

* High quality images

* Free access

* User-friendly interface

Disadvantages:

* Compatible with iPhone and iPad only

* Content is rarely updated

* There is practically no information on nu-
clear medicine

3. OsiriX is an image processing application
for the Apple macOS operating system designed for
DICOM images obtained using radiological equip-
ment (MRI, CT, PET, PET-CT). It allows you to
track not only the functional state of the selected an-
atomical zone in various dimensions (using 2D, 3D,
4D Viewer), but also to analyze it in real time (using
Cardiac-CT).

OsiriX Cloud allows healthcare professionals
and patients to instantly access medical images from
anywhere in the world. OsiriX Cloud was designed
to facilitate the sharing and storage of medical im-
ages, which is especially important for radiologists.
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This greatly simplifies the work and ensures close
contact between the patient and the doctor [13].

Advantages:

* Advanced 3D visualization

* Can process ultrasound (US), computed
tomography (CT), magnetic resonance imaging
(MRI), positron emission tomography (PET) images
in their native standard DICOM format.

* Supports multiple DICOM network proto-
cols: C-STORE SCP, C-MOVE SCU, C-FIND SCU,
C-GET SCU WADO.

Disadvantages:

* Only suitable for 10S

» Limited support and features when using
the free version

* Limited integration with other systems and
software

4. Musculoskeletal Radiology is an educa-
tional application containing more than 3,000 ano-
nymized case studies on the visualization of the mus-
culoskeletal system, selected from the materials of
the teaching staff of the Royal Orthopedic Hospital
of Birmingham, United Kingdom. Special attention
is paid to the X-ray and MRI.

The application database is regularly updated
so that you will work only with up-to-date informa-
tion. For your convenience, there are several search
engines available here - Search by Anatomy, Pathol-
ogy, Keywords, Case Number and name (Figure
2a-d). At the moment, this application is one of the
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Figure 2a. Example of software operation - 2D Viewer and 3D Viewer
Source: [15]

Figure 2b. 3D visualization over time with tracking of functional state
Source: [15]

Case study

Case Number : 2113 e il
Displaying Record 1 of 4271

History 2

(R
Figure 2¢c. Example of a case with attached images Figure 2d. Variety of search engines
Source: [15] Source: [11]

77



77 KYPHAJI KABAXCTAHCKO-POCCUMCKOIO MEJUIIMHCKOTO YHUBEPCUTETA

largest resources covering such a wide range of pa-
thologies of the musculoskeletal system [14].

Advantages:

* One of the most informative applications
on normal anatomy and pathologies of the
musculoskeletal system

* User-friendly interface

* Simplified search engines

* Regular updating of cases

* Free app

Disadvantages:
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* Suitable mainly for specialists who work
with the musculoskeletal system in a targeted
manner

* Limited range of applications

5.Medical Image Merge is an image merging
product designed to register, manipulate and read
DICOM images. Today, the program is used in
North and South America, Asia, Europe, Africa and
Australia. MIM software serves hospitals, medical
centers and imaging centers, research institutes,
pharmaceutical organizations, etc. (Figure 3a-c).
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Figure 3b. Absorbed dose calculator for
radiation protection
Source: [15]

2 C % | IR weMAGL Inbos

IMAGE~

InBox
Upioad exams Jeuw ted >y nemest
PATHINTAANN
MY LIBRARY .
(
CETM oo |
PATHINTAANN

4 Search :'
saed c

Vascular*CTA_NECK
Adult)

Welcome, Bradey Delman B

* PATIENT DEMOGRAPHMICS

PATIENTAANN
Mar 21,1956
57

HOROWITZ

* 0000321

EXAM INF ORMA TION

Figure 3c. Lifelmage desktop [11].
Source: [11]

78



AKTYAJIBHBIE IIPOBJEMbI TEOPETUYECKOM M KJIMHUYECKOW MEJULIMHBI, No2 (44) 2024

The aim of MIM is to create useful, targeted
and life — changing products that enhance patient
safety and enhance clinical effectiveness [15].

Advantages:

» A variety of possible applications:
radiation oncology, radiology and nuclear
medicine, dosimetry for molecular radiation
therapy, planning the treatment of prostate cancer
using brachytherapy, visualization and analysis of
multiparametric magnetic resonance imaging of the
prostate.

* Availability of a calculator - dosimeter
for the absorption of radiopharmaceuticals during
SPECT.

 Customer focus: A user-centered approach
based on customer feedback. The company is
committed to seamless user learning and support.

Disadvantages:

* A paid subscription is required.

e At the moment, the software is not
distributed in the CIS countries.

6. Lifelmage

Life Image is a network for the exchange
of medical data and images, providing access to
places of medical care and carefully selected image
data. Life Image's Interoperability Suite, founded in
2008, presents this digital platform as using vendor-
independent integration standards to connect
medical institutions, suppliers, clinics and patients
to biomedical, medical devices and telemedicine
companies.

Figure 4a. Main page
Source: [17]

The medical imaging platform connects
doctors to a powerful imaging system that works
quickly, using artificial intelligence, and receives
the data they need, regardless of their location
(Figure 3b) [16].

Advantages:

* Reducing the radiological burden of the
patient

* No CD-ROMs, the presence of a shared
cloud for data storage

» Diagnosis of the patient before meeting
with him

* Online consultation

* Sharing 7 billion image files

Disadvantages:

* Lack of data in medical tourism

* Time to upload data to the cloud and
download it

* The Internet does not last forever.

7. Doximity

Doximity is a free application announced
by a social network for doctors, offering several
features that will help you quickly connect with
other doctors through a HIPAA-protected link
on your phone. With one touch, it is possible to
perform a search in the directory of doctors, finding
service providers by specialty and location. Using
the app, you can both securely send patient data and
communicate directly with the patient. Doximity
can also help with job search, including salary
comparisons (Figure 4a-c).

Figure 4b. Tab for searching residency and
internship programs
Source: [17]
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Figure 4c. Workspace: main feed, groups, and polls

You can conveniently send and receive
electronic faxes while on the go, while on duty,
as well as call patients from your mobile phone,
displaying your office number.

The Doximity team includes medical
technology executives from institutions and
employers such as the Cleveland Clinic, Stanford
University, UCSF and Medscape [17].

Advantages:

* The ability to quickly communicate with
doctors in other countries via audio and video calls.

* A database of internships and study grants
at foreign universities.

* Job search.

Disadvantages:

* At the moment, the software is not
distributed in the CIS countries.

8. Figure-1

Figure-1 is a platform that brings together
healthcare professionals from more than 190
countries for training, information exchange and
collaboration. The community of trusted healthcare
professionals has assembled the world's most
extensive library of patient clinical cases, numbering
over 100,000+. The platform is constantly growing
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Source: [17]

and has proven itselfto demonstrate everything from
common routine cases in practice to rare diseases.
The company continues to develop innovative ways
to share medical knowledge, customized videos,
and more (Figure 4b) [18].

Advantages:

* A variety of clinical cases with a detailed
description.

* Availability of tests to test knowledge.

* The ability to create communities.

 Discussion of controversial cases with
experts from different countries

Disadvantages:

* At the moment, the software is not
distributed in the CIS countries

9.IMAIOS e-Anatomy is an interactive atlas
of human anatomy that combines medical images
(CT, MRI, X-ray), more than 8,900 anatomical
structures and 870,000 landmarks, and also has a
quiz function with simple self-assessment. He is
trusted by radiologists, students and specialists in
the field of medical imaging. Here you can view
about 26,000 visual examples for free, which
will allow you to decide whether to purchase a
subscription to this atlas (Figure 5a-c).
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Source: [19]

Figure 5b. Selection of the
desired anatomical zone
Source: [19]

The well-known IMAIOS application is
used as the basis for this atlas, which has already
established itself as a reliable and reliable assistant
tool for radiologists [19].

Thisapplicationisperfecteven forbeginners,
because it contains detailed images of anatomical
areas in various projections and sections. The big
advantage is that you can examine the same organ
in different types of examination (MRI, CT, PET,
radiography).

All names of anatomical units (and there
are more than 967,000 of them) are presented in
several languages of the world. You can select the
area of interest and the modality of the images.

Kidney | G

Liver & Gallbladder
Small Bowe

Stomach / Esophagus

Figure Sc. CTisus iLecture interface
Source: [19]

Advantages:

* One of the most detailed atlases with high-
quality images

* Convenient to use on different operating
systems - Android / 10S

* Materials are available in 12 languages

* Contains valuable graphic content,
especially from the point of view of medical
imaging

Disadvantages:

* Paid subscription $12.99 per month,
$89.99 per year

* Complex interface

10. CTisus iLecture is a comprehensive
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educational program designed for all professionals
interested in radiology. Developed by Elliot
Fishman, this iPhone app offers a wide range of
lectures covering 23 different topics, including
organ systems such as pancreas, liver and kidneys,
as well as additional topics such as protocol
development and 3D visualization (Figure 5b).

Thanks to the CTisus ilecture series,
users can access lectures, which allows them to
conveniently explore and update their knowledge
base. Lectures are regularly updated, new content
is added every week, which allows users to keep
up to date with the latest developments in the field
of radiology. The lectures are designed in such a
way as to evolve in accordance with changes in the
field, including new knowledge and technological
developments [20].

Advantages:

* Whether the user is a medical student,
resident, or practicing radiologist, the CTisus
iLecture series provides a valuable resource for
expanding the understanding of radiology.

* Easy search for lectures.

* Free access.

Disadvantages:

* Available only for the 10OS platform.

Conclusions

Radiologists in modern conditions need to
quickly navigate and be in the trend of the latest
developments in digital technologies, especially
with a variety of diseases. The purpose of this
article was to make an overview of the 10 most
popular and, most importantly, applied applications
for specialists in the field of radiology. We hope that
analogues of these applications will soon appear in
Kazakhstan, which will be successfully used by our
colleagues.
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AYPYJIAPIABIH JTUATHOCTUKACBIHJA A9PII'EP-PAIUOJIOI ThIH TOXIPUBEJIIK
KYMBICBIHIAT'BI MOBUJIB/AI KOCBIMIITAJIAP

E. E. leeBa*, M. K. MyparoexoBa, A. H. baiipamos, A. H. buxanoBa, A. K. Kamanoexosa,
M. C. TaybaeBa, K. K. TyaeyoBa, O. H. Kaanapoek, A. JI. Kaau, A. JI. Omapos,
H. K. CarelHabIKOB
¥ ATTHIK FBUTBIMU OHKOJIOTHSI OpTaibiFbl, Kazakcran, Acrana
*Koppecnonoenm asmop

AnjgaTna

byrinri TaHma coymieni IUarHOCTHKA callachl KapKbIHABI aamyna. COHABIKTaH HMU(PIBIK Aoyipae
OCKEH, JKaHa TEXHOJOTHSIApAbl JKETIK MEHIepreH paauoJIorTap/blH J>KaHa yYpIHarkl FaHa eMec,
TOKIPUOEI MaMaHAAP/IbIH J1a OChI KAPKBIHFA 1JIECY1 6T€ MaHbBI3/IbI.

Makcatbl. AKnapaTThl, COHBIH IIIIHIE aypyJap/blH JHArHOCTHKACHI KaWbIH/IA, HOTWIKEI JKOHE
camnajbl MEHrepyre KOJI JKEeTKI3eTiH 3aMaHayH paIuoJIOTHSIIBIK pecypcTaphbl 6ap KOChIMITIAIApbl Ta0y.

byn makana ymiiH 613 TaHBIMAl JKOHE TOYeEJCi3 3epTTEYJEPMEH TaHBICHIN, €H KBI3BIKTHI opi
nananpl KOChIMINIAJIapMEH TaHBICTHIK. COHBIMEH Karap, OYJI KOCBIMINAJIAP/IbIH apTHIKIIBUIBIKTAPEl MEH
KEMIIIUTIKTEPIiH aTamn OTTiK.

Tyiiin ce30ep: MooOUILOI KOCLIMULANAD, PAOUOTIO2USL, dTeYMEMMIK Jcelinep.

MOBWJIbHBIE IPUJIOKEHUS B TPAKTUYECKOM PABOTE BPAYA-PAJTUOJIOTA TIPHA
JIMATHOCTHUKE 3ABOJIEBAHUM

E. E. leeBa*, M. K. MyparoexoBa, A. H. baiipamos, A. H. buxanoBa, A. K. Kamasnoexosa,
M. C. TaybaeBa, K. K. TyneyoBa, O. H. Kaanapoek, A. JI. Kaau, A. /I. Omapos,
H. K. CarplHIBLIKOB
HanumonaneHbIl HAyYHBIA OHKOJIOTMYECKHM LIEHTP, Ka3zaxcran, AcTana

*Koppecnonoupyrowuii asmop

AHHOTAIUSA
Ha cerogusimauii  neHp cdepa JydeBOM  AMATHOCTUKH — CTPEMHUTEIBHO  Pa3BHBACTCS
U COBEPIICHCTBYETCS, OCOOCHHO B 00JacTu NU(PPOBBIX TeXHOJOTHHA. IMEHHO TO3TOMY OUYEHb Ba)KHO
MOCTIEBaTh 32 TAKMMH TEMITAMH HE TOJbKO HOBOMY ITOKOJICHHIO PaJHOJIOTOB, BBIPOCIIUX B IH(POBYIO
AMOXY, HO Y OTIBITHBIM CITCIIHATUCTaM.

Iens. Haiitm  moaxopsimye  COBPEMEHHBIE — PAAMOJIOTMYECKHE  pEeCypcsl B BHUJIEC
CTELUAIM3UPOBAHHBIX MPUIIOKEHHUH AJ1s1 60JIee MPOIYKTUBHOTO U3YUYEHUS M BOCTIPUATHS HH(POPMALIUH.

Jns sTOM cTaTbUu MBI O3HAKOMWIIMCH CO CIMCKAMM IONYJIIPHOCTH U HE3aBUCUMBIMHU
UCCIICIOBAaHUSIMU, YTOOBI HAlTH HamboJiee MHTEPECHbIE M TOJIE3HBIE MPHIIOKEHHS JJIsl PaHoJIoroB, a
TaKXe OMOBECTUTH KOJUIET 00 MMEIOIIUXCS MPEUMYIIECTBAX U HEIOCTATKAX KAXKI0T0 U3 HUX.

Knroueeswie cnosa: moounvrvie NPUIOHCEeHUA, paduwzozuﬂ, coyuailbHvle cemu.

ABTOPJIAP TYPAJIbI
lleeBa Ennena EBrenbeBHa — OipiHIII Kypc pe3UACHT-PAIUOIIOT, ¥ ITTHIK FBUTBIMHA OHKOJIOTHSUTBIK OPTAJIBIK,
Acrana K., Kazakcran; e-mail: deyevayelena@gmail.com; ORCID: 0009-0002-4308-9773; TenedoH:
87781879661.
MyparoexkoBa Maguna KailpaTkbi3bl — YJITTBIK FBUIIBIMU OHKOJIOTHSIJIBIK OPTaIbIK, ACTaHa K., KazakcTaH;
e-mail: Mkmuratbekova98@gmail.com; ORCID: 0009-0008-5161-8632.
BaiipamoB Acnan Hypaaunyiabl — ¥YJOTTHIK FBUIBIMA OHKOJIOTHSJIBIK OpTaiblK, AcTaHa K., Ka3akcTaH;
e-mail: Tm_bayramov97@mail.ru; ORCID: 0009-0003-3962-3096.

84



AKTYAJIBHBIE IIPOBJEMbI TEOPETUYECKOM M KJIMHUYECKOW MEJULIMHBI, No2 (44) 2024

buxanoBa Auna Hyp:kaHKbI3bI — ¥JITTHIK FBUIBIMH OHKOJOTHSUIBIK OpTaJibIK, AcTaHa K., Ka3zakcraw;
e-mail: Bikhanova97@mail.ru; ORCID: 0009-0005-2433-2944.

KamanoexoBa Aiirepum Kaman0ekKbI3bl — YJTTHIK FBUIBIMU OHKOJIOTHSUIBIK OpTaiblK, ACTaHa K.,
Kazakcran; e-mail: Aigerim.kamalbekova98@mail.ru; ORCID: 0009-0007-0354-7676.

TayoaeBa Moagup CaOuTKbI3bI — ¥YJTTHIK FHUIBIMA OHKOJIOTHSIUIBIK OpTaliblK, AcTaHa K., Ka3akcras;
e-mail: Moldir2509@mail.ru; ORCID: 0009-0007-9708-9070.

TyneyoBa Korepmmn KekceHOaWKbI3bl — YJITTHIK FBUIBIMU OHKOJOTHSUJIBIK OpTalblK, ACTaHa K.,
Kazakcran; e-mail: qogershinqo@icloud.com; ORCID: 0009-0003-8318-2689.

Kaanapoexk Opbinoacap Hypiaanyibl — ¥ITTBIK FBUTBIMUA OHKOJIOTHSIIBIK OPTaJibIK, AcTaHa K., Kazakcran;
e-mail: orynbasarqaldarbek@gmail.com; ORCID: 0009-0006-7437-0540.

Kanu Acusi JlockeiikbI3bl — YJITTHIK FRIIBIMH OHKOJIOTHSUTBIK OpPTabIK, AcTaHa K., Kazakcran; e-mail:
Assiyak011@gmail.com; ORCID: 0009-0002-0192-1955.

OmapoB AcblrkoMapt Jlapxanyiibl — ¥JITTHIK FUIBIMA OHKOJIOTHSIIBIK OPTaJbIK, AcTaHa K., Ka3zakcran;
e-mail: Asd _asa ase asd@mail.ru; ORCID:0009-0004-5374-2160.

CarpinabikoB Uibsic Kanatyibl — ¥JITTBIK FRUIBIMA OHKOJIOTHSUJIBIK OpPTajbIK, AcTaHa K., Ka3zakcras;
e-mail: Sag.ilyas.kan@gmail.com; ORCID: 0009-0006-7877-4315.

OBb ABTOPAX
JdeeBa Ejgena EBrenbeBHa — pe3uACHT-PaAuoOJIOr TMEpBOro Kypca, HarumoHanpHbIA Hay4YHBIN
OHKOJIOTHYECKHH 1IeHTp, I. ActaHa, Kazaxcran; e-mail: deyevayelena@gmail.com; ORCID: 0009-0002-
4308-9773; Tenedon: 87781879661.
MyparoexkoBa Maauna KaiiparoBHa — HaunoHa/nbHBIN HAay4YHBIN OHKOJIOTMYECKHM LIEHTp, I. AcTaHa,
Kazaxcran; e-mail: Mkmuratbekova98@gmail.com; ORCID: 0009-0008-5161-8632.
BaiipamoB Aciaan Hypaaunyiabsl — HanuvoHanbHBIA Hay4yHbIA OHKOJIOTMYECKHUM ILEHTp, I. AcTaHa,
Kazaxcran; e-mail: Tm_bayramov97@mail.ru; ORCID: 0009-0003-3962-3096.
buxanoBa Auga Hyp:kaukbi3bl — HanumoHanbHBIM Hay4YHBIM OHKOJIOTMYECKWW WEHTp, I. AcTaHa,
Kazaxcran; e-mail: Bikhanova97@mail.ru; ORCID: 0009-0005-2433-2944.
KamanoexoBa Aiirepum Kamanoekkbi3bl — HallnoHaIbHBIN HAyYHBINH OHKOJIOTUYECKUN LIEHTP, . ACTaHa,
Kazaxcran; e-mail: Aigerim.kamalbekova98@mail.ru; ORCID: 0009-0007-0354-7676.
Tayoaesa Mouaup Cadoutkbi3bl — HarnmoHanbHbI Hay4YHBI OHKOJIOTMYECKUM LIEHTP, I. AcTaHa,
Kazaxcran; e-mail: Moldir2509@mail.ru; ORCID: 0009-0007-9708-9070.
TyneyoBa Korepmun 7Kekcen0ailKbI3bl — HallnOHAIBHBIN HAYYHBIA OHKOJIOTUYECKUN LIEHTP, T. ACTaHa,
Kazaxcran; e-mail: qogershinqo@icloud.com; ORCID: 0009-0003-8318-2689.
Kannapoexk Opbindacap Hypianyiasl — HanmonanbHbI HayYHBINM OHKOJIOTMYECKUHW LIEHTp, I. AcTaHa,
Kazaxcran; e-mail: orynbasarqaldarbek@gmail.com; ORCID: 0009-0006-7437-0540.
Kamn Acus Jlockeiikbi3bl — HanmoHanbHbIH HAy4YHBIM OHKOJOTMYECKUH LIEHTp, I. ActaHa, Ka3axcras;
e-mail: Assiyak011@gmail.com; ORCID: 0009-0002-0192-1955.
OmapoB AcburkomMapt Jlapxanyiabl — HammoHanbHbIA HAy4YHBIM OHKOJIOTMYECKUM LIEHTpP, I. AcTaHa,
Kazaxcran; e-mail: Asd asa ase asd@mail.ru; ORCID:0009-0004-5374-2160.
CarpinabikoB Uabsic Kanarouu — HanuoHanbHbI HayyHBIM OHKOJOTMYECKHM UEHTp, I. AcTaHa,
Kazaxcran; e-mail: Sag.ilyas.kan@gmail.com; ORCID: 0009-0006-7877-4315.

ABOUT AUTHORS
Deeva Elena Evgenyevna — resident-radiologist of the first year, National Scientific Cancer Center, Astana,
Kazakhstan; e-mail: deyevayelena@gmail.com; ORCID: 0009-0002-4308-9773; Tenedon: 87781879661.
Muratbekova Madina Kairatovna — National Scientific Cancer Center, Astana, Kazakhstan; e-mail:
Mkmuratbekova98@gmail.com; ORCID: 0009-0008-5161-8632.
Bairamov Aslan Nuradinuly — National Scientific Cancer Center, Astana, Kazakhsta; e-mail: Tm
bayramov97@mail.ru; ORCID: 0009-0003-3962-3096.

85



:%7 KYPHAJI KABAXCTAHCKO-POCCUMCKOIO MEJUIIMHCKOTO YHUBEPCUTETA

Bihanova Aida Nurzhankyzy — National Scientific Cancer Center, Astana, Kazakhstan; e-mail:
Bikhanova97@mail.ru; ORCID: 0009-0005-2433-2944.

Kamalbekova Aygerim Kamalbekkyzy — National Scientific Cancer Center, Astana, Kazakhstan; e-mail:
Aigerim.kamalbekova98@mail.ru; ORCID: 0009-0007-0354-7676.

Taubaeva Moldir Sabitkyzy— National Scientific Cancer Center, Astana, Kazakhstan; e-mail: Moldir2509@
mail.ru; ORCID: 0009-0007-9708-9070.

Tuleuova Kogershin Zheksenbaikyzy — National Scientific Cancer Center, Astana, Kazakhstan; e-mail:
gogershinqo@jicloud.com; ORCID: 0009-0003-8318-2689.

Kaldarbek Orynbasar Nurlanuly — National Scientific Cancer Center, Astana, Kazakhstan; e-mail:
orynbasarqaldarbek@gmail.com; ORCID: 0009-0006-7437-0540.

Kali Asiya Doskeikyzy — National Scientific Cancer Center, Astana, Kazakhstan; e-mail: Assiyak011@
gmail.com; ORCID: 0009-0002-0192-1955.

Omarov Asylzhomart Darkhanuly — National Scientific Cancer Center, Astana, Kazakhstan; e-mail:
Asd asa ase asd@mail.ru; ORCID:0009-0004-5374-2160.

Sagyndykov Ilyas Kanatovich — National Scientific Cancer Center, Astana, Kazakhstan; e-mail: Sag.ilyas.
kan@gmail.com; ORCID: 0009-0006-7877-4315.

Conflict of interest: The authors declare that there is no conflict of interest.

Contribution of the authors: Formal analysis Deeva E. E., Muratbekova M. K., writing (original draft preparation)
— Deeva E. E., Muratbekova M. K., selection of literature and resources — Kamalbekova K. A., Tuleuova Zh. K.,
Bairamov A. N., Bihanova A. N., Taubaeva M. S., Kaldarbek O. N., Kali A. D., Sagyndykov I. K.

Financing. None.

Article submitted: 29.05.2024.
Accepted for publication: 20.06.2024

86



