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Abstract

Innovative technologies in clinical anatomy play a key role in the modernization
of medical education and clinical practice. The relevance of this topic is
oOycnosneHa the rapid development of minimally invasive and robotic surgery,
the need for high diagnostic accuracy, and the implementation of a personalized
approach to patient treatment.

The aim of the study was to analyze modern technologies used in clinical anatomy
and to assess their impact on educational and therapeutic processes. The
objectives included examining 3D visualization, virtual and augmented reality,
artificial intelligence, 3D printing, and robotic surgical systems.

The results demonstrated that the implementation of digital platforms (such as
Complete Anatomy), virtual reality technologies (HoloAnatomy), 3D printing,
and robotic systems (da Vinci Surgical System) significantly improves the quality
of specialist training, enhances spatial understanding of anatomical structures,
and contributes to reducing the risk of complications during surgical
interventions.
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intraoperative navigation; medical imaging; digital anatomical platforms.

>



§f“* g Eureka Open Access Journals

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas
OPEN ACCESS JOURNALS

Eureka Journal of Education & Learning
Technologies (EJELT)

ISSN 2760-4918 (Online) Volume 2, Issue 2, February 2026

|@ ® This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/2

Introduction

Relevance of the topic

Clinical anatomy is a fundamental discipline of medical education and practice,
providing an understanding of the topographic relationships between organs and
tissues in health and pathology. In the context of the rapid development of high-
tech medicine, such as robotic surgery, minimally invasive interventions, and
personalized treatment, the requirements for the accuracy of anatomical
knowledge have increased significantly [1,2,3,4,5].

Innovative technologies such as 3D modeling, virtual reality, artificial
intelligence, and robotic systems (e.g., da Vinci Surgical System) are
fundamentally transforming approaches to the study and application of clinical
anatomy. This makes the topic of the study especially relevant in the context of
modernizing medical education and improving the quality of medical care
[1,2,3,4].

Objective

To analyze modern innovative technologies used in clinical anatomy and to
determine their impact on the educational process, diagnostics and surgical
practice.

Materials and Methods

1. To consider the main directions of digitalization of clinical anatomy.

2. Explore the possibilities of 3D visualization and digital anatomical platforms
(e.g., Complete Anatomy).

3. To evaluate the role of virtual and augmented reality in medical education.

4. To analyze the use of artificial intelligence in anatomical imaging.

5. To determine the significance of 3D printing and robotic surgery for clinical
practice.
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6. To formulate conclusions about the prospects for the development of
innovative technologies in clinical anatomy.

The following methods were used in the work:

1. The analytical method is the analysis of modern scientific publications,
reviews and clinical trials.

2. The comparative method is a comparison of traditional methods of teaching
anatomy with digital technologies.

3. A systematic approach is the consideration of innovative technologies as a
single integrated system in clinical practice.

4. The method of generalization is the formulation of conclusions based on the
studied material.

Results.

1. 3D imaging and digital anatomical platforms.

Modern software solutions make it possible to create high-precision three-
dimensional models of organs based on CT and MRI data. Platforms such as
BioDigital Human, provide an interactive study of anatomy with the possibility
of layer-by-layer analysis.

Advantages:

o Increase the visibility of learning

« Improve understanding of spatial relationships
« Preparation for complex surgical interventions

2. Virtual and augmented reality (VR/AR).

VR and AR technologies create an immersive educational environment. An
example is the HoloAnatomy, developed with the participation of Case Western
Reserve University.
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Practical significance:

« Safe Surgical Skills Training

« Ability to simulate clinical situations
 Increasing student engagement

3. 3D printing of anatomical models.

3D printing technology allows you to create individual anatomical models of the
patient, which is especially important in cardiac surgery, neurosurgery and
orthopedics.

Clinical Benefits:

« Preoperative planning

« Reduced risk of complications
« Personalization of treatment

4. Artificial intelligence in anatomical analysis.
Machine learning algorithms are used to automatically segment organs in medical
images, identify pathologies, and plan radiation therapy.

Implementation results:

« Accelerate image processing

« Improve diagnostic accuracy

« Reducing the likelihood of medical errors

5. Robotic surgery.

The integration of robotic systems with anatomical navigation ensures high
accuracy of interventions, minimal trauma and rapid recovery of patients.
Robotic complexes allow the surgeon to work in anatomically complex areas with
a high degree of visual control and accuracy of movements.
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The analysis showed that the introduction of innovative technologies in clinical
anatomy:

1. Improves the quality of medical education

2. Improves spatial understanding of anatomical structures

3. Improves surgical safety

4. Promotes personalized medicine

5. Reduces the number of complications during surgery

In addition, the digitalization of anatomy enables interdisciplinary integration —
bringing together anatomy, radiology, surgery and bioengineering.

Conclusions

Innovative technologies in clinical anatomy form a new model of medical
education and practice based on digitalization, personalization and high accuracy.
The use of 3D visualization, VR/AR, artificial intelligence, 3D printing and
robotic systems significantly expands the possibilities of both training and
clinical activities.

Prospects for the development of clinical anatomy are associated with the further
integration of artificial intelligence, the creation of digital anatomical databases
and the development of high-precision navigation systems.

Thus, innovative technologies are becoming an integral part of modern clinical
anatomy and play a key role in improving the efficiency and safety of medical
care.
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7. Voxel-Man is a computer program for creating 3D anatomical models of a
person based on medical images (a university development that includes
interactive atlases).

8. Dextroscope and Dextrobeam are VR systems for surgical planning and
training based on 3D anatomical data used in surgery and medical practice.

9. Holoview: Interactive 3D visualization of medical data in AR is an academic
study of an AR system for interactive visualization of anatomical data
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