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Abstract

Modern medicine is experiencing rapid development, with one of the most significant and
innovative fields being cardiac surgery. Cardiovascular diseases, especially congenital heart
defects (CHD), pose a serious threat to the adolescent population, requiring high-precision
diagnostics and timely surgical intervention. In recent years, the extensive implementation of
computer technologies in cardiac surgery has led to significant improvements in treatment
efficiency. The use of artificial intelligence, 3D visualization, robotic surgical systems, and the
Internet of Things (loT) not only enhances diagnostic accuracy but also minimizes the
invasiveness of procedures, making surgeries less traumatic and safer.

The purpose of this study is to examine key technological advancements in adolescent cardiac
surgery, analyze their impact on clinical practice, and explore prospects for further development
in this field.

Keywords: Cardiac surgery, adolescents, computer technology, competitive systems, 3D
visualization, artificial intelligence.

INTRODUCTION

Main Body

The Importance of Cardiac Surgery and Modern Challenges

Cardiac surgery is a high-tech medical field aimed at correcting cardiovascular system pathologies
that require surgical intervention. In adolescence, the most common conditions requiring surgery
are congenital heart defects and acquired cardiac pathologies. Despite significant advancements in
diagnostics and treatment, cardiac surgery remains a complex discipline where surgical precision
and risk minimization are crucial. This is where modern computer technologies play an invaluable
role by providing innovative solutions for diagnostics, surgical planning, and postoperative
monitoring.
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Innovative Technologies in Cardiac Surgery

Artificial Intelligence (Al) in Diagnostics and Treatment

Al analyzes vast amounts of data, including medical imaging, test results, and patient history,
allowing physicians to identify pathologies with high accuracy. It predicts possible complications,
optimizes surgical planning, and reduces the likelihood of medical errors, significantly improving
surgical success rates.

3D and 4D Visualization in Surgical Planning

Advanced three-dimensional modeling technologies enable surgeons to visualize the anatomical
features of a patient's heart in advance, simplifying surgical preparation. 4D visualization, in turn,
allows for the analysis of not only a static heart image but also its real-time dynamics, which is
critical in complex heart defects.

Robotic Surgery: A New Level of Precision

The use of robotic surgical systems, such as Da Vinci, allows for highly precise operations while
minimizing surgical invasiveness. This contributes to shorter rehabilitation periods, reduced
postoperative complications, and improved patient quality of life.

Internet of Things (loT) and Remote Patient Monitoring

Pacemakers and implantable defibrillators equipped with loT technologies enable medical
professionals to monitor a patient’s condition in real time and respond promptly to any
abnormalities. Such systems are particularly relevant for adolescents with chronic heart diseases
requiring continuous medical supervision.

Augmented and Virtual Reality in Training and Surgery

Virtual (VR) and augmented reality (AR) are increasingly used to train surgeons for complex
operations. These technologies allow doctors to simulate various scenarios, enhancing precision
and confidence during actual surgical procedures.

Conclusion

The integration of modern computer technologies into adolescent cardiac surgery is opening new
horizons in diagnostics, treatment, and patient rehabilitation. Innovative approaches such as
artificial intelligence, 3D visualization, robotic surgical systems, and the Internet of Things are
improving surgical accuracy, reducing procedure invasiveness, and enhancing the overall quality
of medical care.
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In the future, further development and integration of digital technologies are expected to enhance
treatment efficiency and improve patients’ quality of life. However, despite these advantages, it is
essential to consider critical aspects such as technology accessibility, cost, and the need for
additional medical training. Only a harmonious combination of scientific advancements, medical
practice, and technological progress will allow for optimal outcomes in cardiac surgery and ensure
a high level of adolescent health in the future.
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