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ABSTRACT
Modern dentistry is characterized by the widespread use of instrumental diagnostic
methods, which provide objective information on the condition of the teeth, jaws,
temporomandibular joints, soft tissues, and other structures of the maxillofacial region.
The expansion of diagnostic capabilities, including digital radiography, panoramic
radiography (orthopantomography, OPG), cone-beam computed tomography (CBCT),
multislice computed tomography (MSCT), magnetic resonance imaging (MRI),
ultrasonography (US), and radionuclide imaging techniques, places new demands on the
professional training of future dental practitioners. The aim of this scientific and
methodological article is to substantiate an interdisciplinary approach to teaching
instrumental diagnostics in undergraduate and postgraduate dental education. The article
reviews the current capabilities of the principal imaging modalities, their clinical
significance, and their role in the diagnostic algorithm of the dental practitioner. Particular
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attention is given to developing students’ skills in selecting an appropriate diagnostic
modality according to the clinical problem, interpreting imaging findings, and applying
diagnostic information to treatment planning. A clinically oriented educational model is
proposed, based on the sequential framework of “clinical problem — diagnostic hypothesis
— selection of the diagnostic modality — imaging — interpretation — clinical decision-
making.” The integration of radiological and instrumental diagnostics with operative
dentistry, oral and maxillofacial surgery, prosthodontics, and orthodontics is shown to
contribute to the development of clinical reasoning and enhance the diagnostic competence
of future dental practitioners.

Keywords: dentistry, instrumental diagnostics, diagnostic imaging, radiography,
OPG, CBCT, CT, MRI, US, dental education, interdisciplinary approach, clinical reasoning.

INTRODUCTION

Diagnostics is a fundamental component of dental practice. The quality of diagnosis
directly determines the choice of treatment strategy, disease prognosis, and the safety of
medical interventions. Traditional dental examination, including history taking, physical
examination, palpation, percussion, and other clinical methods, is currently complemented
by a wide range of instrumental diagnostic techniques.

The development of digital technologies has substantially expanded the capabilities
of diagnostic imaging in dentistry. Digital intraoral radiography, panoramic radiography
(orthopantomography, OPG), cone-beam computed tomography (CBCT), multislice
computed tomography (MSCT), magnetic resonance imaging (MRI), ultrasonography (US),
and Doppler ultrasonography have been increasingly incorporated into clinical practice
(Lezhnev, et al., 2019; Petrovskaya, et al., 2019; Patel S. et al., 2019; White, & Pharoah,
2019). In specific clinical situations, scintigraphy and positron emission tomography (PET),
including PET/CT, are also employed.

At the same time, the requirements for dental education are evolving. A
contemporary dental practitioner must not only understand the diagnostic capabilities of
individual imaging modalities but also be able to address a fundamental clinical question:
which diagnostic modality is required for a particular patient to resolve a specific clinical
problem? Therefore, the teaching of instrumental diagnostics should not be regarded as
an isolated discipline but rather as an integral component of the comprehensive clinical
training of dental practitioners.

The aim of this article is to analyze the potential of an interdisciplinary approach to
teaching instrumental diagnostic methods in undergraduate dental education and to
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develop a clinically oriented model for fostering diagnostic competence in future dental
practitioners.

Interdisciplinarity as a Principle of Contemporary Dental Education

Interprofessional education (IPE) is defined as a process in which members of two
or more healthcare professions learn together with the aim of improving teamwork and
the quality of healthcare delivery. Despite the essential role of dentistry in maintaining
patients’ overall health, the integration of dentistry into interprofessional education
programs remains insufficiently addressed in the literature (Khabeer, & Faridi, 2024).

The Centre for the Advancement of Interprofessional Education (CAIPE) defines IPE
as a process in which members of two or more professions learn with, from, and about
one another in order to improve collaboration and the quality of healthcare delivery (Centre
for the Advancement of Interprofessional Education, 2015). According to the Institute of
Medicine (IOM; renamed the National Academy of Medicine [NAM] in 2015), healthcare
professionals should be trained in effective collaboration and teamwork to support the
delivery of continuous, safe, and reliable patient care (Institute of Medicine, 2004). To
achieve this goal, healthcare professionals should be educated to work collaboratively both
during their initial professional education and throughout continuing professional
development.

Incorporating IPE principles into educational curricula enables students from
different healthcare professions to become familiar with the roles and responsibilities of
other professionals. Accordingly, dental schools and specialized educational programs
should serve as important settings for implementing interprofessional education aimed at
strengthening collaboration between future dental practitioners and professionals from
other healthcare disciplines from the early stages of professional training (Interprofessional
Education and practice, 2018).

Khabeer A. & Faridi M.A. (2024) examined the current state of IPE in undergraduate
dental and postgraduate education, with particular attention to barriers such as limited
time, curricular gaps, and insufficient faculty engagement. Their review of the literature,
including survey-based and empirical studies, indicates that although elements of IPE are
increasingly being incorporated into dental education programs, incomplete curricular
integration and limited resources continue to constrain the full potential of this approach.
Furthermore, although dental students generally report positive attitudes toward IPE,
translating these attitudes into tangible practical outcomes remains challenging. The
authors also emphasize the need for innovation, particularly through the use of online
learning and faculty development programs, to overcome existing barriers. Their
recommendations include integrating IPE into clinical training, increasing faculty
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engagement, and using educational technologies to facilitate collaborative learning, which
may ultimately contribute to improved patient care outcomes (Khabeer, & Faridi, 2024).

An interdisciplinary approach involves the integration of knowledge and practical
skills acquired across different medical disciplines. This approach is particularly relevant
to dental education because pathological processes affecting the maxillofacial region may
simultaneously involve the teeth, osseous structures, soft tissues, salivary glands, paranasal
sinuses, temporomandibular joints (TMJs), and regional lymph nodes. Consequently, dental
practitioners interact not only with radiologists but also with oral and maxillofacial
surgeons, otorhinolaryngologists, oncologists, orthodontists, prosthodontists, and other
healthcare professionals. Interdisciplinary competence should therefore be developed
from the early stages of education. Dental students and postgraduate trainees should be
taught not merely to recognize individual diagnostic modalities, but to understand their
role within the broader clinical decision-making process.

An optimal diagnostic pathway can be represented as follows:

clinical problem — diagnostic hypothesis — identification of the anatomical target —
selection of the diagnostic modality — image acquisition — interpretation — differential
diagnosis — treatment planning.

Such an approach facilitates a transition from the mechanical memorization of
diagnostic modalities toward the development of clinical reasoning and integrated
diagnostic decision-making skills.

Radiographic Methods in Dentistry. Despite the development of advanced
diagnostic technologies, intraoral radiography remains a fundamental component of dental
diagnostics. Periapical radiographs are used in the diagnosis of dental caries, periodontal
diseases, periapical lesions, traumatic injuries, pathological root changes, and endodontic
pathology, as well as for assessing the quality of endodontic treatment. When teaching this
modality, it is important to ensure that students understand the relationship between
clinical findings and radiographic features. Panoramic radiography (orthopantomography,
OPG) provides a comprehensive overview of the dentition and maxillofacial structures. To
date, OPG remains a relevant and widely accessible imaging modality for evaluating
anatomical structures of the maxillofacial region and is frequently used in dental practice.
This method can facilitate the detection of neoplastic lesions at various stages of
development, including in asymptomatic patients, as well as signs of chronic inflammatory
processes, traumatic injuries, and other pathological conditions (Verbitskaya, et al., 2015;
Popov, et al., 2023). At the same time, students should be made aware of the limitations
of two-dimensional imaging, particularly the superimposition of anatomical structures,
which may complicate the assessment of their spatial relationships.

Cone-Beam and Multislice Computed Tomography (CBCT and MSCT). One of
the most significant advances in modern dental imaging has been the introduction of cone-
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beam computed tomography (CBCT) (Avanesov, & Sedov, 2015; Horner, et al., 2015).
Unlike two-dimensional imaging modalities, CBCT provides three-dimensional information
and allows the region of interest to be assessed in multiple planes. CBCT enables high-
quality visualization of hard tissues through the acquisition of a series of cross-sectional
images and three-dimensional reconstructions, while generally delivering a relatively lower
radiation dose than conventional medical computed tomography (CT) (Ottersen, et al.,
2019; Pauwels, et al., 2012). CBCT is particularly important in implant dentistry,
endodontics, oral surgery, and orthodontics. It has also become an important imaging
modality for the assessment of degenerative changes of the mandibular condyle,
demonstrating greater sensitivity for detecting superficial osseous lesions than
conventional imaging techniques (Goriirgéz, et al., 2023). However, the expanded
diagnostic capabilities of CBCT also necessitate strict justification of its use. From the
perspective of dental education, the use of CBCT places increased demands on the
professional training of dental practitioners. Dentists require standardized training that
encompasses not only the safe acquisition of CBCT images but also the interpretation of
three-dimensional volumetric data. In addition, practitioners should be able to reliably
distinguish normal anatomical variants from pathological changes (Parashar, et al., 2012).
Educational curricula should emphasize the principles of radiation protection, optimization
of imaging parameters, and the avoidance of unjustified use of three-dimensional imaging.
An important component of CBCT training is adherence to the ALARA principle (“as low
as reasonably achievable”) to minimize radiation exposure (Kim, et al., 2019). During
training, it should be emphasized that every CBCT examination must have a clearly defined
clinical indication and should be performed using the smallest feasible field of view and
the lowest radiation dose that maintains adequate diagnostic quality (Elshenawy, et al.,
2019). Another important component of training is the mandatory documentation of the
clinical justification for CBCT referral in the patient's medical records (Patel, & Harvey,
2021). This approach promotes evidence-based clinical decision-making, the development
of critical thinking, and an understanding of the ethical and medico-legal aspects of
diagnostic imaging. CBCT training programs should also incorporate current technological
advances in the field. Increasing attention is being directed toward artificial intelligence
(Al)-based technologies for improving CBCT image quality (Kazimierczak, et al., 2024).
Thus, learners should understand the fundamental principle that CBCT should be selected
not because it provides more images, but because the additional information it provides is
necessary to address a specific clinical question. Educational programs should cover all
aspects of the appropriate use of CBCT—from clinical justification and radiation protection
to image interpretation—ensuring that dental practitioners understand both the
capabilities and the limitations of this imaging modality (Zhao, et al., 2025). Multislice
computed tomography (MSCT) is of particular importance in the assessment of complex
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pathological processes involving the maxillofacial region. Major indications may include
severe maxillofacial trauma, extensive inflammatory processes, neoplastic diseases,
complex lesions of the facial skeleton, and pathological conditions extending beyond the
dentoalveolar structures. In dental education, it is important to demonstrate the differences
between conventional medical CT and CBCT and to clarify their respective areas of
preferential application. CBCT is primarily oriented toward detailed assessment of the
dentoalveolar structures, whereas MSCT has broader applications in the evaluation of
complex pathological conditions of the head and neck. Currently, Al-based technologies
for the automated interpretation of CBCT images are undergoing active development. In a
2021 study, an Al-based diagnostic system for dental CBCT was presented that was capable
of automatically detecting specific pathological findings on CBCT images (Ezhov, et al.,
2021). As Al technologies continue to advance, future dental curricula may incorporate Al-
assisted diagnostic training, with an emphasis on the clinical application of such systems
and on methods for human expert verification and critical evaluation of their diagnostic
recommendations.

Magnetic Resonance Imaging (MRI). MRI is the imaging modality of choice when
detailed assessment of soft-tissue structures is required. In dentistry and maxillofacial
medicine, MRI is of particular importance for the evaluation of the temporomandibular
joint (TMJ). MRl is considered the “gold standard” for assessing the soft-tissue components
of the TM), particularly the articular disc and retrodiscal tissues (Lopez-Arcas, et al., 2022).

Compared with CBCT, MRI provides superior visualization of the spatial relationship
between the articular disc and the mandibular condyle and is effective for detecting joint
effusion, inflammation, and edema of the surrounding soft tissues. In clinical practice, MRI
is generally indicated when internal derangements, such as disc displacement, are
suspected, as well as during preoperative assessment to accurately determine disc position
and evaluate the overall condition of the joint (Li, & Leung, 2021).

MRI can also detect disc perforation or pronounced disc deformation associated
with degenerative osseous changes (Elledge, 2024) Particular attention should be paid to
these diagnostic criteria in dental education so that practitioners not only acquire the ability
to interpret MRI findings but also understand their clinical significance. Contemporary
educational programs should emphasize these MRI features and relate them to clinical
findings as part of a comprehensive assessment of TMJ status.

During training, it is important to establish a clear conceptual distinction between
the two modalities: CBCT is primarily used for the three-dimensional assessment of osseous
structures, whereas MRI is primarily used for the evaluation of soft-tissue structures. This
distinction should be taught not only theoretically but also through the analysis of relevant
clinical cases.
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In the near future, MRI interpretation may be further enhanced through the use of
artificial intelligence (Al). Pilot studies have applied deep-learning methods to the analysis
of TMJ MRI scans, enabling accurate automated detection of disc displacement (Bai, et al.,
2024). As these technologies continue to develop, they may be incorporated into dental
education, with students being trained to use Al-generated findings as a supplementary
source of information when interpreting MRI data, while maintaining independent clinical
assessment and expert judgment.

Ultrasonography (US). US plays an important role in the assessment of the salivary
glands, lymph nodes, and soft tissues of the maxillofacial region, and Doppler techniques
additionally enable the evaluation of blood flow (Erturk, et al., 2023). Ultrasonographic
examination of the temporomandibular joint (TMJ) and masticatory muscles is an evolving
diagnostic modality that has gained increasing recognition due to its accessibility, absence
of ionizing radiation, and ability to provide real-time dynamic imaging. Modern high-
frequency linear transducers (10-15 MHz and above) allow clear visualization of the
mandibular condyle and articular eminence and, in certain imaging planes, even the
articular disc, thereby opening new possibilities for the diagnosis of TMJ disorders (Wang,
et al., 2024). From an educational perspective, ultrasonography requires hands-on training
in proper transducer positioning and image interpretation. Before progressing to the
identification of pathological changes, students should acquire a thorough understanding
of the normal ultrasonographic anatomy of the TMJ (Tamimi, 2023). Ultrasonography can
also contribute to a better understanding of the anatomical and functional characteristics
of the joint. During the examination, students can visualize anatomical structures as well
as the movement of the articular disc and mandibular condyle, allowing theoretical
knowledge to be effectively integrated with dynamic imaging. Since specialized TMJ
ultrasound phantoms are not yet widely available, training is primarily conducted using
real patients or healthy volunteers. Within the educational process, ultrasonography can
be presented as an example of a diagnostic modality capable of providing real-time
information about soft-tissue structures and the vascular characteristics of a pathological
lesion. Although this technique has not yet become a universally established standard in
dental practice, it provides students with an excellent example of how technological
innovations can expand diagnostic capabilities. Discussion and practical demonstration of
this modality can prepare future clinicians to use ultrasonography—or appropriately refer
patients for ultrasound examination—in relevant clinical situations, while also fostering
adaptability in the context of the continuous evolution of diagnostic imaging technologies.

Radionuclide Methods and PET/CT. Radionuclide methods have more limited
applications in routine dental practice; however, their importance increases in the
assessment of complex bone disorders and oncological processes. Scintigraphy enables
the detection of areas of altered functional activity within bone tissue. PET/CT combines
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functional and anatomical information and is of particular importance in head and neck
oncology.

For future dental practitioners, it is important to understand the role of these
examinations within the overall diagnostic framework and to recognize clinical situations
that require referral for specialized imaging.

Selection of the Diagnostic Modality as an Educational Task. One of the major
challenges in teaching instrumental diagnostics is the excessive focus on describing the
technical characteristics of diagnostic equipment.

To foster clinical reasoning, the emphasis should be shifted from technical
descriptions toward clinical decision-making:

not “What is CBCT?”, but rather: “In which clinical situation would CBCT change
the diagnostic decision?” Similarly, instead of asking “What is MRI?”, the question should
be: “Why is MRl more informative than radiography for certain TMJ disorders?” This
approach transforms the study of diagnostic imaging modalities into an integral part of
clinical education.

Clinical Cases as a Basis for Interdisciplinary Learning. The use of clinical cases
can serve as an effective educational tool.

Clinical Case 1. Impacted Tooth

A patient is scheduled for extraction of a mandibular third molar.
The student is asked to determine:

« what information can be obtained from the clinical examination?

» whether panoramic radiography provides sufficient information?

« when CBCT is indicated?

» which anatomical structures need to be assessed?

» how the imaging findings may influence the surgical approach?
Clinical Case 2. TMJ Pathology

The patient presents with clicking, pain, and limited mandibular movement.

The student is asked to determine the role of:
e clinical examination;
 radiography;
« CBCT;
o« MRI.

The key educational question is: Which anatomical structure is the target of the
examination, and which imaging modality provides the most appropriate visualization of
it?

Clinical Case 3. Salivary Gland Pathology
A lesion is identified in the region of the parotid gland.
The student is asked to determine:
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 the role of ultrasonography;

» whether Doppler ultrasonography is indicated;

e the indications for CT or MRI;

» whether consultation with other specialists is required.

Interdisciplinary  Collaboration Between Dental Practitioners and
Radiologists

A key principle in improving education and training in dental imaging is the
integration of knowledge from different disciplines, combining approaches from dentistry,
radiology, and related fields to develop a comprehensive understanding of pathological
conditions. This requires an interdisciplinary approach to education. In recent years, a
number of strategies aimed at improving the training of students and practicing
professionals in this field have been proposed and recommended. Organizations such as
the National Academies of Sciences, Engineering, and Medicine (NASEM) advocate the
integration of interdisciplinary education programs into curricula to bridge the gap
between dentistry and other areas of medicine (Garcia-Huidobro, 2024).

An important component of professional training is the ability to formulate an
appropriate clinical question when referring a patient for diagnostic imaging. The
statement “The patient requires CT” is insufficiently informative. A more appropriate
formulation would be: “A pathological process in the mandibular region is suspected;
assessment of the extent of the lesion and its relationship to the inferior alveolar canal is
required.” Such a clearly formulated clinical question enables the radiologist to focus the
interpretation of the examination appropriately. Therefore, interdisciplinary
communication should be regarded as a distinct professional competency for dental
practitioners.

Digital Dentistry and Artificial Intelligence. Over the past several years, dentistry
has undergone substantial technological advances. Significant improvements have been
made in digital diagnostic imaging technologies, software, and communication systems, as
well as in their application to image analysis, remote monitoring, and assessment of
treatment outcomes (Al-Buhaisi, et al., 2024; Di Spirito, 2023; Eze, et al., 2020). For
example, telediagnostics plays an important role in the early detection of dental diseases
through the use of digital imaging technologies and remote consultations (Zotti, et al.,
2022).

Contemporary dental imaging is increasingly integrated with digital technologies.
Current applications include digital radiographic systems, 3D reconstructions, virtual
implant planning, digital dental arch models, intraoral scanning, computer-assisted
surgical planning, and artificial intelligence systems for image analysis.

Teledentistry expands access to dental care by enabling remote consultations,
diagnosis, and patient management (Islam, et al., 2022; Kirkwood, 2021; Tantawi, et al.,

45



2023). The concept of teledentistry in orthodontics (teleorthodontics) directly reflects the
growing demand for and active development of this field (Masood, et al., 2025). In an era
of technological globalization, the world is becoming increasingly interconnected.
Teleorthodontics not only facilitates communication and interaction between patients and
healthcare professionals but also promotes more effective communication and
collaboration among clinicians themselves (Abu Arqub, et al., 2024), thereby contributing
to the continuing professional development of dental practitioners.

Teledentistry-based education is an innovative approach that expands educational
opportunities for dental students, practicing clinicians, and patients through the use of
digital platforms and communication technologies (Sujatha, et al., 2024). It provides access
to high-quality educational materials, live lectures, recorded sessions, and interactive
clinical case discussions, thereby reducing geographical barriers. With the development of
e-learning tools, virtual simulation technologies, and artificial intelligence, technology-
enhanced remote education has become an increasingly important component of
contemporary dental training (Nascimento da Silva Mulder, et al., 2024).

One of the key advantages of remote education is the opportunity for students and
professionals to interact with experts from around the world. Webinars, online courses,
and virtual reality-based training enable learners to acquire knowledge and develop
professional skills in real time without the need for physical attendance (Mardani, et al.,
2020). This is particularly important for continuing professional education, as it enables
dental practitioners to remain up to date with the latest scientific evidence, clinical
techniques, and technologies.

Despite its advantages, remote education faces several challenges, including limited
opportunities for hands-on experience, issues related to access to technology, and the need
for appropriate accreditation of online educational programs. Nevertheless, with the
continuous development of digital learning methods, remote education is expected to
become an integral component of dental training, providing broader access to knowledge
and professional development opportunities (Giraudeau, et al., 2022).

In recent years, artificial intelligence (Al) has demonstrated considerable potential
in medical and dental education, particularly in improving radiographic image
interpretation skills. For example, Al can automatically identify key anatomical structures
of the TMJ on MRI scans, including the mandibular condyles, articular discs, and articular
eminences, while also providing immediate feedback on the accuracy of students’
identification of these structures (Li, et al., 2022). In addition, Al-based clinical cases allow
students to enter their provisional diagnoses and compare them with verified reference
data, receiving targeted feedback when discrepancies occur. Although these technologies
remain at an early stage of development, they have substantial potential to promote self-
directed learning. The integration of Al into the training of specialists in oral diseases may
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enrich students’ educational experience and prepare them to adapt effectively to the
increasingly widespread use of these technologies in future clinical practice. Furthermore,
Al may assist in the diagnosis of TM] disorders by analyzing imaging data together with
clinical information (Dashti, et al., 2024). Accordingly, teaching students to interpret Al-
generated findings and critically evaluate its diagnostic recommendations is likely to
become an integral component of future clinical education, ultimately contributing to the
development of intelligent approaches to diagnosis and treatment in this field.

The development of artificial intelligence opens up new opportunities for the
automated detection of pathological changes and support for diagnostic decision-making
(Batra, et al., 2022; Németh, et al., 2023; Strunga, et al., 2023). At the same time, although
a substantial proportion of dental practitioners appear to regularly use various electronic
communication tools for consultations or communication with patients, there is a
recognized lack of knowledge regarding the effective and safe use of these communication
channels (Magsood, et al., 2021). Therefore, dental practitioners should receive additional
training in this area through continuing professional development programs, and in the
future, such training should also be incorporated into undergraduate dental curricula
(Rouanet, et al., 2021). Thus, future dental practitioners should understand that an
artificial intelligence algorithm is a decision-support tool for the clinician rather than a
substitute for clinical reasoning (Surdu, et al., 2025).

Methodological Model for Teaching Diagnostic Imaging. A course on diagnostic
imaging modalities can be delivered using clinical cases and scenarios as its primary
educational framework. For example, in the context of TMJ disorders, such a course
extends beyond the simple presentation of theoretical knowledge: the curriculum
incorporates clinical case discussions that require students to determine whether imaging
is indicated, select the appropriate imaging modality, interpret the findings, and use the
results to develop a treatment plan. This approach closely replicates the real-world process
of clinical decision-making (Garcia-Huidobro, et al., 2024).

For example, an instructor may present a case of a patient with unilateral TMJ pain
and limited mouth opening. Students analyze the clinical presentation and review MRI
findings demonstrating disc displacement without reduction, and then determine an
appropriate treatment plan. Through such exercises, students learn to interpret imaging
findings and understand how these findings influence treatment decisions. In addition, they
develop critical-thinking skills and an understanding of the clinical situations in which
imaging is actually indicated. According to evidence-based recommendations, imaging
should be performed when the diagnosis remains uncertain or when initial conservative
treatment fails to produce the expected clinical response.

Teaching can also incorporate simulation technologies and virtual reality (VR). The
use of simulation technologies in dental education has expanded beyond traditional training
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in surgical skills to encompass a range of areas, including diagnostic imaging of TMJ
disorders. Advances in VR technology have facilitated the development of innovative
educational models that allow students to perform and analyze imaging studies in a virtual
environment (Lang, et al., 2024). Computer-based software can be used to create three-
dimensional models of the TMJ based on CBCT or MRI data, enabling students to
dynamically visualize anatomical structures and thereby improve their spatial
understanding of imaging findings. This immersive approach deepens students’
understanding of the anatomical structures represented on diagnostic images.

Teaching subjects such as medical imaging often requires specialized expertise that
is not available among all dental faculty members. Many dental schools lack dedicated oral
and maxillofacial radiologists, which can make the systematic teaching of these topics
challenging. In addition, obtaining appropriate educational materials can be difficult. For
example, providing students with TM] MRI cases for study may require collaboration with
a hospital radiology department. Some institutions may also lack CBCT equipment because
of financial constraints, while the implementation of VR technology can likewise be costly
(Annamma, et al., 2024). Consequently, although there may be a willingness to incorporate
imaging education into the curriculum, practical resource limitations often represent a
substantial barrier to achieving this educational objective.

Furthermore, faculty members may require continuous professional development
to remain up to date with the latest advances in diagnostic imaging technologies. Instructors
who received their training before the widespread adoption of CBCT may require additional
education to develop the necessary expertise before they can teach the technology
effectively (Robotti, et al., 2021) Therefore, promoting faculty professional development in
this area is essential. However, this need is often overlooked, while educational resources
tend to remain focused on traditional subjects.

It should also be emphasized that an excessive focus on imaging modalities at the
expense of clinical skills is inappropriate. For example, curricula should not create the
impression that every case of a TM) disorder requires imaging. On the contrary, as
repeatedly emphasized, imaging modalities should be used judiciously, and their findings
should be interpreted in the context of the specific clinical situation. Excessive reliance on
imaging may lead to neglect of the fundamentals of clinical diagnosis (Waheed, et al.,
2022). Although imaging is a valuable adjunct to physical examination, it should never
replace it. A practical approach to this issue is to provide education based on evidence-
based medicine, with clearly defined indications for diagnostic imaging (Tay, et al., 2025).
For example, students may learn that “if the patient’s condition improves substantially
following conservative treatment, imaging may not be necessary,” whereas “if significant
functional impairment persists or unusual symptoms are present, imaging should be
considered.”
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RESULTS AND DISCUSSION
A five-stage model is proposed for teaching instrumental diagnostics in
undergraduate dental education.
Stage 1. Clinical Presentation.
The student or clinical resident is provided with the patient’s chief complaints, medical
history, and findings from the clinical examination.
Stage 2. Formulation of a Diagnostic Hypothesis.
The most likely pathological processes are identified based on the available clinical
information.
Stage 3. Selection of the Diagnostic Modality.
The student is required to justify the choice of a specific diagnostic imaging modality
(Table 1).
Stage 4. Image Analysis.
The relevant anatomical structures and pathological changes are systematically assessed.
Stage 5. Clinical Decision-Making.
The imaging findings are integrated with the clinical data and used to determine the
subsequent management strategy.
This model can be applied in practical classes, seminars, case-based learning
activities, and summative assessment of students’ knowledge and clinical reasoning skills.
Table 1.
Selection of the Instrumental Diagnostic Modality

Clinical problem Primary modality Additional modality
Dental caries and its complications  |Intraoral radiography —
Endodontic diagnosis Radiography CBCT
Complex root canal anatomy CBCT —
Implant planning CBCT —
Impacted tooth Panoramic radiography (OPG) |CBCT
Complex maxillofacial trauma CT CBCT
TMJ pathology MRI CBCT
Salivary gland pathology Ultrasonography (US) MRI/CT
Soft-tissue tumor MRI CT
Extensive head and neck tumor CT/MRI PET/CT
Bone metabolic pathology Scintigraphy CT/CBCT

The analysis demonstrates that contemporary dental education requires a
substantial expansion of the traditional understanding of instrumental diagnostics.
Knowledge of the technical principles underlying individual diagnostic modalities alone
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does not ensure diagnostic competence. More importantly, students should develop the
ability to define the diagnostic problem, select the most appropriate modality, and critically
evaluate the information obtained.

Particular attention should be paid to training in three-dimensional imaging. The
widespread use of CBCT in dental practice requires future dental practitioners to
understand its indications, diagnostic capabilities, limitations, and principles of radiation
safety.

Equally important is the ability to correlate findings obtained using different imaging
modalities. For example, in the assessment of the TM), CBCT and MRI provide different
types of diagnostic information and should therefore be regarded as complementary rather
than competing technologies.

A promising direction is the transition from a discipline-based educational model
toward a clinically integrated approach. Within such an educational framework, a single
clinical case can simultaneously be used to develop knowledge and skills in surgical
dentistry, orthodontics, endodontics, diagnostic imaging, and other disciplines.

CONCLUSION

Contemporary instrumental diagnostics is an integral component of professional
dental practice. The development of digital radiography, CBCT, CT, MRI, ultrasonography,
and other diagnostic modalities has substantially expanded the diagnostic capabilities
available for diseases of the dentoalveolar and maxillofacial regions. Accordingly, the dental
curriculum should provide students not only with knowledge of the principles underlying
individual modalities but also with the ability to select the most appropriate imaging
technology in accordance with the clinical question.

An interdisciplinary approach makes it possible to integrate clinical dentistry and
instrumental diagnostics into a unified framework of professional reasoning:

clinical problem — diagnostic hypothesis — selection of the diagnostic modality —
imaging — interpretation — clinical decision-making — treatment strategy.

The use of clinical cases, digital images, 3D reconstructions, interdisciplinary
teaching sessions, and contemporary digital technologies may improve the effectiveness of
dental education and develop students’ skills in the rational use of instrumental diagnostic
modalities.

In the future, further development of integrated educational programs combining
dental disciplines with diagnostic imaging, digital dentistry, and artificial intelligence
technologies appears warranted.
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PE3OME
MEXIUCLUMIMHAPHDIA NOAXO0., K NPENOJABAHUIO UHCTPYMEHTAJIbHBIX
METO,0B UCCNEJOBAHUA B CTOMATOJOMMU: OT KIIMHUYECKOW 3A0AUYM K
ANATHOCTUYECKOMY PELLEHUIO
Bare AsarsH, Jlazapb EcasaH, Munac lNorocsH, Kpuctuna lNopkwesH

CoBpemeHHasa CcTOMaToNOrMA  XapakTepusyeTcA  LUMPOKMM  WCMONb30BaHMEM
MHCTPyMEHTaNbHbIX METOOB MWCCNefoBaHWA, KOoTopble obecneymBatoT  MonyyeHue
06beKTMBHOI MHGOPMaLUKM O COCTOAHUM 3Yy6OB, YentocTeid, BUCOYHO-HUMHEYENHOCTHbIX

CyCTaBOB, MATKUX TKaHE M APYrux CTPYKTYp 4entocTHo-nnuesoii obnactu. Paclumpenve
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LNarHOCTUYECKNX BO3MOMHOCTEM, BKJIIOYaA umdppoByto peHTreHorpadwmto,
optonaHTomorpacputo (OITT), KoHycHo-nyyeByto KoMMbtoTEPHYtO Tomorpadputo (KJTKT),
MynbTUCMINPaNbHYO KoMmnbtoTepHyto Tomorpadmtio  (MCKT), marHMTHO-pe3oHaHCHyto
Tomorpacuro (MPT), ynbTpasBykoBoe uccnegoBarue (Y3W) n pagnoHyknugHble MeToabl,
npegbABNAeT HoBble TpeboBaHMA K npod)eccMoHanbHOW NoarotoBke  bGyayuiero
ctomaTonora. Llenbto HacToAlleli Hay4o-meToAMyeckoi cTaTbu ABnAeTcA 0bOCHOBaHMe
MEMOMCLUNANHAPHOrO MoAxofa K MNPEenojaBaHU0 MHCTPYMEHTaNbHOW AMarHOCTUKKU B
OVMIOMHOM M MOCTAUNNOMHOM obpa3oBaHun B cTomatonoruu. PaccmatpuBatotca
COBpEMeHHble BO3MOMHOCTW OCHOBHbIX METOLLOB BM3Yyanu3aLuuu, Ux KIMHMYECKOE 3Ha4YeHne
M MeCcTo B [JumarHocTmyeckom anroputme cTtomatonora. Ocoboe BHuUMaHuWe ypensetca
dopmunpoBaHuto y obyyatroLLLMXCA HaBbIKOB Bblbopa MeToja uUccnefoBaHWA B 3aBUCMMOCTU
OT KNMHUYECKOI 3aa4m, MHTEPNpPEeTaLMN Pe3ynbTaToB ¥ UCMONb30BaHWA AMAarHOCTUYECKO
MHcpopMmaumMn  npu  nnaHMpoBaHuuM  neveHusa. [lpepnaraetcA  mMofenb  KIMHUKO-
OpPUEHTUPOBAHHOrO 0by4YeHWsA, OCHOBaHHaA Ha NOCNEA0BaTENbHOCTM «KIMHMYECKas 3aada
— JMarHocTmyeckas runotesa — BblbOp MeToja — BU3yanu3auua — UHTepnpeTauna —
KNMHUYeckoe pelueHuner». [lokasaHo, 4YTO WHTerpauua Ny4eBOW W WMHCTPyMEHTaNbHOM
OMarHOCTUKKM C TepaneBTUYECKOI, XMPYpPruyeckoil, OpTOMEAUYECKO cToMaTonorvein u
OPTOAOHTMEN crnocobcTBYeT (POPMUPOBAHUIO KIMHUYECKOTO MbILUAEHUA U MOBbILIAET
OMarHOCTUYECKYO KOMMNETEHTHOCTb ByayLiero Bpava.

Knrouesbie cnosa: Cmomamornozaus, UHCMPyMeHmManbHas ouazHOCMuKa, Jly4yesas
duaeHocmuka,  peHmeeHoepacpus,  opmonaHmomoepacpus,  KJIIKT, KT, MPT,
ynbmpa3sykosas ouazHocmuka, cmomamornoauyecKoe obpasosaHue,
MeXoucyunauHApHbIl NOOX00, KNUHUYeCcKoe Mbll/eHUe.
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