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			Dear Editor,

			The rapid digitalization of dental imaging technologies has significantly impacted the training of x-ray technicians (1). Traditional methods, which rely heavily on direct patient interaction, are increasingly limited in their ability to ensure both effective skill acquisition and patient safety. With the growing complexity of digital radiographic systems, there is a need to explore innovative methods to bridge the gap between current educational practices and modern technological advancements. Simulation-based training presents a promising solution, though its role in dental radiology education remains underexplored.

			Several types of simulation technologies have emerged in recent years to address these challenges (2). These include physical simulators, computer-based systems, and virtual/augmented reality platforms. Each offers unique advantages and limitations that could complement existing training methodologies. 

			Physical simulators (phantom heads or jaws) are life-sized anatomical models designed for hands-on practice in dental radiology. They replicate the human skull, jaw, and oral cavity, using materials that mimic the radiopacity and density of natural bone and soft tissues. Some models feature replaceable radiopaque teeth and soft tissue analogs, which enable trainees to practice X-ray positioning, sensor placement, and angulation techniques under near-clinical conditions (3). Certain high-fidelity models include articulating jaws and interchangeable components, offering different anatomical variations for more diverse practice scenarios.

			Computer-based simulation platforms create interactive digital environments where trainees can manipulate virtual patient models and adjust exposure parameters in real-time. These systems typically offer high-resolution 3D imaging and software that replicates radiographic procedures accurately (4). They provide immediate feedback on positioning errors, image quality, and radiation dosage, aiding users in refining their technical skills. Some platforms incorporate artificial intelligence to personalize learning experiences, adjusting based on user performance.

			Virtual and Augmented Reality (VR/AR) simulation technologies deliver immersive training experiences by enabling users to interact with virtual patients and radiographic equipment in a 3D space (5). VR simulations replicate entire clinical environments, allowing trainees to practice complex procedures while enhancing spatial awareness and motor coordination. AR overlays digital images onto physical objects, enabling real-time visualization of internal anatomical structures and radiation pathways. These systems guide trainees step-by-step through imaging protocols with virtual markers and interactive prompts.

			Each of these simulation methods has its own set of strengths and weaknesses, which we have summarized from our own experience and the limited available literature in the Table 1.

			While these technologies show considerable promise, further research is needed to evaluate their effectiveness in the context of dental radiology training. Understanding their impact on skill development, clinical decision-making, and patient safety is essential for determining their place in modern educational programs. Given the high costs associated with some of these technologies, it is also important to explore the feasibility of their widespread adoption, particularly for institutions with limited financial resources.

			This letter aims to foster ongoing discussions and further scientific investigation into the role of simulation in dental radiology education. By examining the benefits and challenges of these methods, we can work toward a more informed understanding of how they can enhance the training of x-ray technicians, ultimately improving the quality of care provided in dental practices.

			

			Table 1. Applications, advantages, and limitations of different simulation methods in dental radiography training.

			
				
					
					
					
					
				
				
					
							
							Simulator type

						
							
							Application

						
							
							Advantages

						
							
							Limitations

						
					

					
							
							Physical simulators (phantom heads or jaws)

						
							
							Patient positioning 

							Sensor placement 

							X-ray tube alignment 

							Intraoral and extraoral techniques

						
							
							Realistic anatomical structures 

							Repeated practice in a controlled environment 

							Radiation-free 

							Develops motor skills

							Cost-effective

						
							
							Limited anatomical variability 

							Cannot simulate patient movement or discomfort

						
					

					
							
							Computer-based simulations

						
							
							Patient positioning 

							Sensor placement 

							X-ray tube alignment

							Exposure settings

							Image processing 

							Radiation safety 

						
							
							Radiation-free 

							Immediate feedback and performance tracking 

							Wide range of anatomical variations 

							Cost-effective over time

						
							
							No hands-on practice with real equipment 

							Requires high-quality software and hardware 

							Cannot simulate patient movement or discomfort

						
					

					
							
							Virtual and Aug-mented Reality (VR/AR) Simula-tions

						
							
							Patient positioning 

							Sensor placement 

							X-ray tube alignment 

							Exposure settings

							Equipment operation

						
							
							Radiation-free 

							Enhances spatial awareness 

							Real-time error correction 

						
							
							High financial and technological investment 

							Cannot simulate patient movement or discomfort

						
					

				
			

			REFERENCES

			1.	Struksnes S., Engelien R.I. Nursing students’ conception of clinical skills training before and after their first clinical placement: A quantitative, evaluative study. Nurse Educ Pract. 2016; 16 (1): 125-132.

			2.	Hazell L., Lawrence H., Friedrich-Nel H. Simulation based learning to facilitate clinical readiness in diagnostic radiography. A meta-synthesis. Radiography. 2020; 26 (4): e238-e245. 

			3.	Badiuk S.R., Sasaki D.K., Rickey D.W. An anthropomorphic maxillofacial phantom using 3-dimensional printing, polyurethane rubber and epoxy resin for dental imaging and dosimetry. Dentomaxillofac Radiol. 2022; 51 (1): 20200323. 

			4.	Merken K., Monnens J., Marshall N., Johan N., Brasil D.M., Santaella G.M., Politis C., Jacobs R., Bosmans H. Development and validation of a 3D anthropomorphic phantom for dental CBCT imaging research. Med Phys. 2023; 50 (11): 6714-6736.

			5.	Alsufyani N., Alnamlah S., Mutaieb S., Alageel R., AlQarni M., Bukhari A., Alhajri M., AlSubaie A., Alabdulkarim M., Faden A. Virtual reality simulation of panoramic radiographic anatomy for dental students. J Dent Educ. 2023; 87 (8): 1200-1209.

		

		
			
				
					Copyright (c) 2025 Elka Kostova, Stanislava Mavrodinova, Yanita Chernogorova.

				

				
					[image: ] Odovtos -Int J Dent Sc endoses to CC-BY-NC-SA 4.0.

				

			

		

	OEBPS/image/CC_BY_NC_SA.png
@I0EI®)





OEBPS/toc.xhtml

		
		Contenido


			
						Kostova et al


			


		
		
		Lista de páginas


			
						1


						2


						3


			


		
		
		Puntos de referencia


			
						Cover


			


		
	

OEBPS/image/2.png
0DOVTOS 7o chmRe FOd e,

nternational Journal of Dental Sciences






OEBPS/image/1.png
Odovtos-International Journal of Dental Sciences (Odovtos-Int. J. Dent. Sc.) 28 (1), 2026 (Jan-Apr): 8-10. ISSN: 2215-3411
https://doi.org/10.16517/nm69tw30

0DOVTOS

International Journal of Dental Sciences

A UNIVERSIDADDE  FO) (] Facuttad ce

3 COSTARICA Odontologia

=

=

https://revistas.ucr.ac.cr/index.php/Odontos
LETTERS TO THE EDITOR:

The Role of Simulation Technologies in Advancing Dental Radiology Education
El papel de las tecnologias de simulacion en el avance de la educacion en radiologia dental

Elka Kostova' hitps://orcid.org/0000-0001-9962-2886
Stanislava Mavrodinova PhD! https://orcid.org/0000-0002-2188-295X
Yanita Chernogorova M.P.Adm.? htips://orcid.org/0000-0003-1610-0762

'TS X-Ray Laboratory Assistant, Medical College, Medical University of Varna, Bulgaria.
2Center for Simulation Technology and Medical Equipment, Medical University of Vama, Bulgaria.

Correspondence to: Yanita Chernogorova - yanita.chernogorova@gmail.com

Received: 30-11-2025 Accepted: 7-V-2025

Dear Editor,

The rapid digitalization of dental imaging technologies has significantly impacted the training of
x-ray technicians (1). Traditional methods, which rely heavily on direct patient interaction, are increasin-
gly limited in their ability to ensure both effective skill acquisition and patient safety. With the growing
complexity of digital radiographic systems, there is a need to explore innovative methods to bridge
the gap between current educational practices and modern technological advancements. Simulation-
based training presents a promising solution, though its role in dental radiology education remains
underexplored.

Several types of simulation technologies have emerged in recent years to address these challenges
(2). These include physical simulators, computer-based systems, and virtual/augmented reality platforms.
Each offers unique advantages and limitations that could complement existing training methodologies.

Physical simulators (phantom heads or jaws) are life-sized anatomical models designed for hands-
on practice in dental radiology. They replicate the human skull, jaw, and oral cavity, using materials that
mimic the radiopacity and density of natural bone and soft tissues. Some models feature replaceable
radiopaque teeth and soft tissue analogs, which enable trainees to practice X-ray positioning, sensor
placement, and angulation techniques under near-clinical conditions (3). Certain high-fidelity models
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