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IMPLEMENTATION OF NEW APPROACHES TO TEACHING RADIATION
DIAGNOSTICS AND RADIATION THERAPY AT THE DEPARTMENT
OF ONCOLOGY AND RADIOLOGY OF BSMU

BITPOBAI’KEHHSI HOBUX METO/IB Y BUKJIAJJAHHI TIPOMEHEBOI
JIATHOCTHUKH TA MIPOMEHEBOI TEPAIIII HA KA®EJIPI OHKOJIOI'TI
TA PAJIOJIOTII BJIMY

In the process of teaching to foreign students radiological diagnostic methods: fluorography, bronchography,
angiopulmonography, pneumomediastinography, pleurography, fistulography, X-ray, fluoroscopy, ultrasound
diagnostics, radionuclide diagnostics, computed tomography, CT angiography, high-resolution CT, dynamic CT,
expiratory CT, multi-position CT, magnetic resonance imaging, we would like to share our practical experience
and draw our colleagues’ attention to the problems that most often arise for foreign students due to their difficult
adaptation to the Ukrainian educational environment. In particular, V. |. Milko et al. state that “methods of X-ray
examination of the chest organs are divided into non-contrast, contrast, and X-ray functional” [8, p. 34].

We have come to the conclusion that with the right organization of the educational process, namely
the availability of computer equipment, foreign students can move from simply memorizing textbook material
and lectures to a more rational application of their skills in line with the needs of patients and the labor market
today. One of the main conditions for training future doctors is the development of professional competence,
communication skills, and the ability to apply the acquired knowledge in further practical activities. Today’s
conditions require the training of competitive specialists who are able to effectively apply their theoretical
and practical training in various professional situations.

During the training process, foreign students have the opportunity to acquire the following practical skills:
interpreting X-ray images to identify pathologies, deciphering CT scan discs and ultrasound scans, forming
medical conclusions, and planning further radiation therapy regimens.

Key words: radiation therapy, foreign students, computed tomography, ultrasound diagnostics, magnetic
resonance imaging.

Y npoueci BUKNagaHHA CTyAeHTam-iHO3eMUSM MPOMEHEBUX METOAIB  AiarHOCTUKM:  chntooporpadis,
GpoHxorpadisi, aHrionynbMoHorpadis, nHeBMoMegdiacTiHorpadisi, nnesporpadisa, dictynorpadis, peHTreH,
PEHTrEHOCKONIsl,  yNbTpa3BykoBa  AiarHOCTUKA, pafioHyknigHa  fgiarHocTvMka, KOMM'loTepHa  Tomorpadis,
KT-aHriorpadisi, KT-BucokoposainbHa, guHamivyHa KT, ekcnipatopHa KT, noni nosuuiiHa KT, marHiTHO-pe3oHaHCcHa
ToMorpadisi, M1 XO4eMO MOAIMMTUCS NPaKTUYHUM JOCBIOOM Ta 3BEPHYTM yBary Halmx Koner Ha npobnemu, siki
HanyacTille BMHMKalTb Y iHO3EMHWX CTYAEHTIB 3 OrMsdy Ha iX CKnagHy aganTauito B YKpaiHCbKOMY OCBITHbOMY
npoctopi. 3okpema, B. |. Minbko Ta iH. CTBEPOXYIOTb, IO «METOAMKMA PEHTreHONOrYHOro AOCMiIAXEHHS OpraHis
rPYAHOI MOPOXHWHM NOAINATb HAa GE3KOHTPACTHI, KOHTPACTHI Ta PeHTreHO(YHKLioHanbHI» [8, c. 34].
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Mwu gifwny BUCHOBKY, LLO NpW NpaBUIibHI OpraHisaLii HaB4anbHOro NPOLECy, a cCaMe HasiBHOCTI KOMM' HOTEPHOIO
OCHALLEHHS, 4a€ MOXIUBICTb IHO3EMHMM CTyAeHTaM MepenTn Bif NMPOCTOro 3aydyBaHHA MaTepiany nigpyvHuka
Ta nekuin o Ginbl pauioHanbHOrO 3aCTOCYBaHHS CBOIX HABWMYOK 3rigHO NOTpeb nauieHTiB Ta pWHKY npaui Ha
cborogHi. OfHieto 3 OCHOBHMX YMOB MiArOTOBKM ManibyTHLOTO nikaps € (hopMyBaHHSA NPOECIMHOT KOMMNETEHTHOCTI,
KOMYHIKaTUBHOI 34aTHOCTi, MOXIMBICTb BMKOPWUCTOBYBATU HaOyTi 3HAHHA Yy noganbluiil NMpakTUYHIA AiAnbHOCTI.
YMOBW CbOroA€HHS BUMaratoTb NiArOTOBKM KOHKYPEHTOCMPOMOXHUX (haxiBLiB, 30aTHUX e(peKTUBHO 3aCTOCOBYBATU

CBOI TEOPETUYHY Ta NPAKTUYHY MiArOTOBKY Y Pi3HUX NPOGECINHNX CUTYaLisSIX.
[Mig 4ac HaB4anbHOro npouecy CTYAEHTU-IHO3eMUi MalTb MOXMIMBICTb OTPUMATW HACTYMHI  NPaKTUYHI

HaBUYKL:  IHTEPNPEeTYBaTW PEHTTEHIBCbKI  3HIMKM

ans

BMSIBMEHHS  NaTonori, po3wndpyBaHHa  AWUCKIB

KT-obcTexeHs, YNbTPa3BYKOBUX CKaHOrpam, Ansd dJOpMyBaHHH MEeANYHMX BUCHOBKIB Ta nnaHyBaHHA noganbLUnX

CXeM NpOMeHeBOI Tepanil.
KniouoBi cnoBa: npomeHeBa Teparnis,
fiarHOCTUKa, MarHiTHO-pe3oHaHCcHa Tomorpadis.

Statement of the problem. In recent years,
automation, electronics, computing technology,
and new methods of obtaining medical diagnostic
images, in particular using ultrasound, X-ray,
magnetic resonance, and emission tomography
studies, have been intensively introduced into
X-ray, radionuclide diagnostics, and radiation
therapy. In particular, it is possible to diagnose
diseases of the chest cavity. S. O. Myahkov,
N. V. Tumanska, O. G. Nordio note that “unlike
X-rays, computer tomograms provide a differentiated
image of the anatomical structures of the chest
wall: the pleura, muscles, and fat layers. The
ribs are depicted fragmentarily on axial sections,
since their location corresponds to the scanning
plane [6, p. 10]. Scientific and technological
progress, the growth of information, and forecasts
for the further development of radiation diagnostics
and radiation therapy require a restructuring of
the system of teaching these disciplines in higher
medical educational institutions and a search for
new teaching technologies. T. Dimitrova and
R. Borisova state here that “the involvement of
qualified experts in Radiation Protection during
any activity with ionizing radiation in Bulgaria,
including medical applications, is mandated by EC
Directive 97/43/Euratom (European Commission,
1997)” [12, c. 34]

First and foremost, this concerns the transition
from separate teaching of rentgenology and
radiology, as provided for in the current syllabus
on radiation diagnostics and radiation therapy. In
particular, I. Julkevich and 1. Galaychuk, in their
syllabus on Radiology states that “the Educational
programmeme of the discipline “Radiology” is
designed for university graduates of education, who
study at the Ternopil National Medical University
named I. Ya. Gorbachevsky of the Ministry of Health
of Ukraine under the educational programmeme
“Radiology” of the second (master’s) level of higher

! Here and onwards the translation of the quotes is ours

CTYOEeHTU-IHO3eMLj,

Komm'toTepHa Tomorpadis, ynsTpasBykoBa

education in the field of knowledge 22 “Health
Care”, specialties 222 "Medicine”.

The Educational programme is developed
according to the corresponding educational
curriculum, discussed and approved at the meeting
of the Academic Senate of I. Horbachevsky Ternopil
National Medical University of the Ministry of
Health of Ukraine dated 27.05 2025 y., Minutes
Ne 8 and put into force by the order Ne 330 dated
27.05.2025y” [13, p. 8].

Secondly, it is the computerization of education,
the transition from memorizing material to the ability
to use information and apply it rationally in problem
situations. This is especially true for teaching foreign
students, who are acquiring higher medical training
in Ukraine. This raises additional problems, namely,
how to convey a large amount of information
and teach students to use it in practical activities
in the face of the so-called language barrier,
varying levels of pre-university training in general
education disciplines, and insufficient knowledge
of technical and, especially, medical terminology.
This requires the teacher to spend additional time
explaining terms and reducing the difference in the
level of general training by all available means, also
because the teaching of radiation diagnostics and
radiation therapy is carried out in accordance with
the 2024 curriculum. In particular, I. Julkevich and
I. Galaychuk in their syllabus on Radiology outline
the topics that foreign students have to take in their
third year of studies [13]. At this time, students
still lack or have limited knowledge of clinical
disciplines.

Analysis of recent studies and publications.
The problems of teaching radiation diagnostics and
radiation therapy were studied by V. M. Kazakov,
O. M. Talalaenko, M. B. Pervak [3], O. V. Kovalsky,
D. S. Mechev, V. P. Danilevich [4], A. P. Lazar [2; 7],

S.  Yu Kravchuk [5], N. V. Tumanska,
S. O. Myagkov, O. G. Nordio, D. V. Syvolap [10],
S. O. Myagkov, N. V. Tumanska, O. G. Nordio [6],
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N. V. Tumanska, K. S. Barska, O. G. Nordio,
I. P. Joss [9] T. Dimitrova, R. Borisova [12], and
others. An analysis of these scientific sources reveals
that the theoretical and methodological basis of this
subject is insufficiently developed. This necessitates
further research and the development of new teaching
methods using modern computer technologies.
A. P. Lazar notes that “the importance of radiation
diagnostics in the training of doctors and in practical
medicine is constantly increasing. This is due to the
fact that today no branch of medicine can do without
the use of radiation methods” [2, p. 133—134].

The purpose of the article is to introduce new
methods in teaching radiation diagnostics and
radiation therapy at the Department of Oncology
and Radiology of the Bukovynian State Medical
University.

Presentation of the main material. With the
aim of integrating the teaching of radiation diagnosis
and radiation therapy methods, we have revised
the working curricula for lectures and practical
classes, developed methodological guidelines for
practical classes for teachers, and methodological
guidelines for students to prepare for -classes
and for independent work [1]. In each class, all
radiation examination methods are considered
comprehensively, with attention paid to their
sequential and combined use. The diagnosis of
diseases, based on models of semiotics considered in
practical classes, is based on the syndromic principle
using the main symptoms. Diagnostic information
is provided in the minimum amount necessary for a
general practitioner to select a research method and
correctly interpret the data obtained.

The study of radiation diagnostics begins with
the structure of devices, the basics and principles
of image acquisition, their diagnostic capabilities,
the use of basic radiopharmaceuticals and contrast
agents in each of the radiation methods and research
techniques, and their clinical significance [4; 10].
0. V. Kovalsky, D. S. Mechev, and V. P. Danilevich
note that “tumour diagnosis is based on the
difference in absorption between tumour and
surrounding tissues” [4, p. 107]. The study of these
issues constitutes the first stage of the working
curriculum, for which two lectures and two practical
classes are allocated. The second stage involves a
more in-depth study of the application of various
radiation methods for the diagnosis of diseases
of various organs and systems, their semiotics,
and a diagnostic algorithm that allows for quicker
orientation in the application of various radiation
methods.

The pedagogical goal of practical classes in
radiation diagnostics and radiation therapy is to
develop the skills and abilities that doctors need in
their practical work. To achieve this goal, we have
developed and tested a curriculum for managing
students’ independent work over a period of six
years. O. M. Yakubovskaya et al. argue that “in
the process of mastering a particular discipline,
independent preparation for practical classes is an
important component” [11, p. 232].

The programme includes independent preparation
for classes at home, which involves completing
diagrams of normal human organs and organs with
the most common pathologies in workbooks, as well
as written answers to specific questions about the
main symptoms of diseases or injuries of a particular
organ.

During lectures and practical classes, teachers
have to spend a lot of time explaining medical
terms that students are unfamiliar with because
the diagnosis and treatment of diseases studied in
the course of radiation diagnostics and radiation
therapy precede their study in the departments of
propaedeutics of internal diseases, pathological
anatomy, pathological physiology, and others.

Classes with foreign students are conducted
in Ukrainian and English, which they learn in
the Preparatory Department, and all teaching
materials for them are also prepared and printed in
Ukrainian. A textbook entitled “Modern Principles
and Methods of Radiological Diagnostics” has been
published, describing X-ray computed tomography,
ultrasound examination methods, thermographic and
radionuclide methods. The textbook clearly describes
the capabilities of each method, indications and
contraindications for use, advantages and procedures
for their use in medical practice.

Given the language barrier, oral questioning
to determine the initial level of knowledge is often
replaced by schematic sketches of individual
symptoms, demonstrating them on X-rays, scans,
and diagrams.

During practical classes, foreign students, like
their domestic counterparts, after determining their
initial level of knowledge, receive an individual
assignment and a diagram — an algorithm for their
independent work and a set of radiological research
materials that they must study and analyse. By
comparing the images on the X-rays with their
diagrams and sketches made at home, students can
identify symptoms of damage or disease, formulate
the leading syndrome of the pathology, and make a
preliminary diagnosis. The results of the work are
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recorded in a research protocol with a description of
the symptoms, their characteristics, and a schematic
sketch of the detected changes.

During independent work by students in practical
classes, the teacher monitors their activities, assesses
their knowledge of certain aspects of the topic, and
provides advice on conducting inter-syndrome
and intra-syndrome diagnostics. The instructor’s
review and evaluation of individual assignments,
group discussions of the most typical tasks with
the mandatory participation of all students,
explanations of typical mistakes, and demonstrations
of interesting clinical observations increase each
student’s responsibility for preparing for classes.
By analysing the results of images obtained using
various imaging methods, students not only identify
symptoms of pathological changes, but also
determine the advantages or disadvantages of each of
the research methods used, which of them is the most
informative.

Foreign students complete the examination report
in abbreviated form, unlike domestic students.
They make schematic sketches, name the symptoms
they have identified, and draw conclusions based
on them. When discussing the completed tasks, the
teacher demonstrates the symptoms and syndromes
not identified by the student and comments on their
clinical significance, and the students make the
appropriate corrections to their protocol.

Lectures are delivered slowly, are more specific,
and include explanations of new medical terms.
Special attention is paid to visual memory. To
this end, the lecture is accompanied by schematic
sketches, demonstrations of tables, slides with
X-rays, computer and magnetic resonance
tomograms, radionuclide and ultrasound scans, and
radiation therapy planning diagrams using various
irradiation methods. Up to 30-35 slides are shown
in each lecture. S. Kravchuk notes that “the principle

of the computed tomography method allows for
obtaining a layered cross-sectional X-ray image of
different parts of the human body” [5, p. 3].

Experience shows that this approach to
organizing independent work for foreign students
allows them to achieve the strategic goal of studying
radiation diagnostics: to lay the foundations of X-ray,
radionuclide, and ultrasound diagnostics, X-ray
computed tomography and magnetic resonance
imaging, and prepare students for a more in-depth
study of clinical disciplines in subsequent courses.

To facilitate students’ preparation for practical
classes, the department has prepared negatoscope
stands, which are available for use around the clock.
Outside of class, students can view and study typical
X-rays of the skeleton, respiratory organs, heart,
blood vessels, digestive organs, and other systems
in normal condition, as well as in cases of disease
and injury, with corresponding labels indicating the
nature of the pathology.

Conclusions and prospects for further
research. Thus, the integration of teaching and
the proper organization of the educational process
using computer technologies, information, audio,
and video resources will allow students to obtain a
greater amount of information, which can be used in
their professional activities in the future.

To improve students motivation to better master
radiation methods of diagnosis and treatment of
diseases, it is advisable to increase the number
of practical classes and pay more attention to
independent extracurricular training.

Prospects for further research lie in the study of
Ukrainian and English languages, biology, chemistry,
and physics by foreign students at the Preparatory
Department. Medical and technical terminology,
which will be widely used in scientific and practical
medicine in the future, should be more extensively
included in the programme.
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