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Introduction. Virtual Reality (VR) and Augmented Reality 

(AR) are opening new horizons in medicine by enabling the 

creation of interactive environments. VR simulates a fully 

artificial world where patients or medical professionals can 

practice skills or perform therapeutic tasks. AR places digital 

elements into the real world, enriching it with valuable 

information for diagnostics, training, or treatment. Recent studies 

demonstrate the effectiveness of VR and AR in surgery, 

rehabilitation, psychotherapy, and medical education. 

Research Objective. To analyze the potential applications 

of VR and AR in various fields of medicine and determine their 

impact on the effectiveness of treatment, education, and 

rehabilitation. 

Materials and Methods. A systematic analysis of current 

scientific sources was conducted, including scientific articles and 

studies from databases such as PubMed, Google Scholar, 

Frontiers in Medicine, and other accessible online resources, as 

well as expert opinions related to the use of innovative virtual and 

augmented reality techniques during the period of 2017–2024. 

The main areas of research include the use of VR and AR in 

surgical simulation, neurorehabilitation, therapy for mental 

disorders, and pain management. 
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Research Results. The analysis of scientific studies 

demonstrated the effectiveness of VR and AR in the following 

aspects: 

1. Medical Education and Simulation 
VR and AR are powerful tools for training medical 

professionals. VR simulators allow students to practice skills in 

virtual clinical scenarios, while AR provides interactive learning 

of anatomy. 

Immersive VR-trained groups performed 18% to 43% faster 

on procedural time to completion compared to control [1]. 

2. Performing Surgical Operations and Other Pro-

cedures 

VR and AR enable physicians to visualize patient anatomy 

in three-dimensional space for surgical planning and medical 

procedures. VR simulators allow surgeons to practice their skills 

without any risk to patients, while AR provides interactive 

guidance during real operations. 

Feedback from studies demonstrated that 97% of 

participants agree or strongly agree that AR plays a role in 

surgical training, and 95% agree or strongly agree that AR is 

feasible for clinical implementation [2]. 

AR technology enables real-time visualization of anato-

mical structures, facilitating diagnostics and the performance of 

medical procedures. 

For instance, AR technology can project the vascular 

network onto the patient's skin surface in real time. This allows 

clinicians to assess vein patency and minimize discomfort during 

venipuncture by overlaying a vascular map directly onto the 

patient’s body [3]. 

3. Rehabilitation After Neurological and Orthopedic 

Disorders 

VR-based rehabilitation is effective for patients recovering 

from stroke or musculoskeletal injuries, as it provides motivation 

and real-time feedback. 
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Canadian physical therapists and occupational therapists 

found that VR treatment is most frequently applied in cases of 

stroke (25.8%), traumatic brain injury (15.3%), musculoskeletal 

disorders (14.9%), cerebral palsy (10.5%), and neurodevelop-

mental disorders (6.3%) [4]. 

AR technologies are used for visualizing exercises and 

monitoring their correct execution, which facilitates rehabilitation 

at home. 

Innovative techniques allow creating individualized and 

motivating programs that help improve motor skills, motor 

control, and the general physical condition of patients. Virtual 

reality creates an immersive and engaging environment that helps 

to forget about pain and stress, and provides a more positive 

approach to rehabilitation [5]. 

4. Psychiatric Disorder Therapy 

In psychiatry, virtual reality is used on the principle “in 

order to understand the patient, you must see the world through 

his eyes.” For this, the Mindscape program from Viscira has been 

developed. It is intended not only for students but also for 

relatives of the patient so that they better understand how a 

person lives with the productive symptoms of schizophrenia: 

impaired thinking, auditory hallucinations, delirium [6]. 

5. Pain Management 

VR technologies are used as a distraction method during 

painful procedures, such as blood sampling. Patients immersed in 

VR report a reduction in pain and anxiety. 

In one study, groups of children undergoing blood sampling 

with VR technology were compared to a control group without 

VR. The results demonstrated lower pain levels in the VR group. 

Fear and anxiety among children using VR technology decreased, 

whereas in children undergoing traditional blood sampling, fear 

levels increased by 20% and anxiety levels by 34.1% [7]. 
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Research Results. The use of VR and AR in medicine 

holds significant potential for improving the quality of treatment 

and education. Key achievements include: 

1. Enhanced rehabilitation effectiveness and reduced 

recovery time for patients. 

2. Improved precision of surgical interventions through 

visualization. 

3. Expanded possibilities for psychotherapy and pain 

management. 

4. Interactive learning and training for medical 

professionals. 

Conclusions. Virtual Reality (VR) and Augmented Reality 

(AR) are innovative technologies that are gradually transforming 

medical practice, rehabilitation, and education in healthcare. By 

creating interactive and individualized environments, VR and AR 

show substantial potential for improving the effectiveness of 

surgical interventions through precise visualization of anatomical 

structures, as well as fostering skill development in medical 

professionals through safe and realistic training. 

Future Research Prospects. As VR/AR technologies 

continue to evolve, it is essential to conduct further studies to 

refine and adapt these methods to the needs of medicine and 

rehabilitation, which are constantly advancing. Additionally, 

research on the long-term effectiveness of VR/AR, the integration 

of these technologies with other approaches, and the evaluation of 

their economic feasibility for large-scale use is needed. 
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