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Abstract. Computerized anesthesia systems are becoming an essential part of modern 

medical practice, particularly in perioperative care where accuracy and patient safety are 

critical. These systems combine automation, artificial intelligence, and continuous patient 

monitoring to assist anesthesiologists in managing anesthesia more effectively. Instead of relying 

solely on manual control, clinicians can now use advanced technologies that support real-time 

decision-making and improve overall efficiency. This article explores how computerized 

anesthesia systems operate and evaluates their role in enhancing clinical outcomes. The main 

objective is to identify the technological features that make these systems effective in practice.  

Particular attention is given to functions such as real-time data processing, automated 

drug delivery, and predictive analytics. These elements help reduce the likelihood of human 

error and allow anesthesiologists to focus more on patient care rather than routine calculations 

(Cai et al., 2025; Cao et al., 2025). In addition, the study highlights the importance of clinical 

decision support tools and intelligent monitoring systems. Such technologies make it possible to 

detect potential complications earlier and maintain a more stable level of anesthesia throughout 

surgical procedures (Lee et al., 2025; Feng et al., 2025). The growing use of digital platforms 

and simulation tools also contributes to the training and professional development of medical 

staff (Fleet et al., 2025). Overall, the findings indicate that computerized anesthesia systems 

significantly improve the safety, precision, and efficiency of anesthesia management. At the same 

time, they do not replace anesthesiologists but rather enhance their capabilities. The study 

provides useful insights for healthcare professionals and researchers interested in the future 

development of intelligent medical technologies. 
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Аннотация. Компьютеризированные системы анестезии занимают всё более 

важное место в современной медицине, особенно в периоперационном уходе, где 

точность и безопасность пациента имеют первостепенное значение. Эти системы 

объединяют автоматизацию, искусственный интеллект и непрерывный мониторинг 

состояния пациента, помогая анестезиологам более эффективно управлять процессом 

анестезии. В статье рассматривается принцип работы таких систем и их влияние на 

клинические результаты. Основное внимание уделяется таким функциям, как обработка 

данных в реальном времени, автоматическое введение препаратов и использование 

предиктивной аналитики. Эти технологии снижают вероятность ошибок и облегчают 

работу врача (Cai et al., 2025; Cao et al., 2025). Также подчёркивается роль систем 

поддержки принятия решений и интеллектуального мониторинга, которые позволяют 

своевременно выявлять возможные осложнения и более точно контролировать глубину 

анестезии (Lee et al., 2025; Feng et al., 2025). Использование цифровых и симуляционных 

технологий способствует профессиональному развитию медицинского персонала (Fleet et 

al., 2025). В целом результаты показывают, что компьютеризированные системы 

анестезии повышают безопасность, точность и эффективность медицинской помощи, 

при этом не заменяя врача, а дополняя его работу. 
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Introduction 

Computerized anesthesia systems have become an important part of modern healthcare, 

especially in surgical and perioperative settings where precision and patient safety are essential.  

With the rapid development of digital technologies, traditional anesthesia practices are 

increasingly supported by automated systems, artificial intelligence, and advanced monitoring 

tools. These innovations provide anesthesiologists with more accurate data and help them make 

better clinical decisions during procedures. In today’s medical environment, the use of 

computerized systems is not intended to replace clinicians, but rather to enhance their 

performance and reduce the risk of human error. This is particularly important in complex 

surgical procedures, where even small inaccuracies in drug dosage or patient monitoring can lead 

to serious complications. Therefore, the integration of intelligent systems into anesthesia practice 

has become a necessary step toward improving healthcare quality. 

The relevance of computerized anesthesia systems lies in their ability to bridge the gap 

between large volumes of clinical data and real-time decision-making. Manual monitoring alone 

may not always be sufficient to detect subtle physiological changes in patients. Advanced 

systems, however, can continuously analyze data, predict potential risks, and provide timely 

recommendations. As a result, they contribute to safer and more efficient anesthesia 

management. 

The aim of this article is to explore the role of computerized anesthesia systems in 

modern clinical practice. The objectives include identifying key technological features, 

analyzing their impact on patient safety and clinical efficiency, and discussing their practical 

significance for healthcare professionals. 

This study is based on a qualitative analysis of recent academic literature published 

between 2023 and 2025. The selected sources were obtained from reputable databases such as 

Scopus and Web of Science. The analysis focuses on three main aspects: automation in 

anesthesia delivery, the use of artificial intelligence, and the effectiveness of clinical decision 

support systems. 

The reviewed studies reveal several important patterns in the development and 

application of computerized anesthesia technologies. One of the key aspects is the use of real-

time data monitoring. Modern systems are capable of continuously tracking vital signs such as 

heart rate, oxygen levels, and carbon dioxide concentration. This allows for immediate detection 

of abnormalities and faster clinical response. In my view, this feature is especially valuable in 

high-risk surgeries, where rapid changes in a patient’s condition require immediate attention. 

Another important component is automated drug delivery. Many computerized systems 

are designed to calculate and adjust anesthesia dosage based on patient-specific parameters. This 

reduces the likelihood of overdosage or underdosage and ensures a more stable level of 

anesthesia throughout the procedure. However, it is important to maintain human supervision, as 

automated systems may not always account for all clinical variables. A balanced approach, 

combining automation with professional judgment, appears to be the most effective strategy. 

Artificial intelligence also plays a significant role in modern anesthesia systems. Machine 

learning algorithms can analyze large datasets and predict potential complications before they 

occur.  
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For example, predictive models can estimate changes in a patient’s physiological 

condition and alert clinicians in advance. From a practical perspective, this not only improves 

patient safety but also reduces the cognitive workload of anesthesiologists. 

Another area of development is clinical decision support systems. These tools provide 

recommendations based on real-time data and established medical guidelines. They help 

clinicians choose appropriate anesthesia techniques and respond more effectively to unexpected 

situations. In my opinion, such systems are particularly useful for less experienced practitioners, 

as they provide additional guidance and support during complex procedures. The analysis shows 

that computerized anesthesia systems significantly improve accuracy and efficiency in clinical 

practice. Automated monitoring, predictive analytics, and intelligent decision support reduce the 

risk of human error and allow healthcare professionals to focus more on patient care rather than 

routine tasks [1]. 

In addition, these systems contribute to early detection of complications. Continuous data 

analysis makes it possible to identify potential risks at an early stage and take preventive 

measures. Research indicates that such technologies enhance both patient safety and overall 

surgical outcomes [2]. Furthermore, computerized systems have educational benefits. Simulation 

technologies and digital platforms are increasingly used in medical training, allowing 

anesthesiologists to develop their skills in a safe and controlled environment. This not only 

improves professional competence but also prepares specialists for working with advanced 

medical technologies [3]. 

However, the study also highlights certain challenges. Overreliance on automated 

systems may reduce critical thinking skills, and technical failures can pose risks if not properly 

managed. Therefore, it is essential to ensure that these technologies are used as supportive tools 

rather than complete replacements for human expertise. 

CONCLUSION 

In conclusion, computerized anesthesia systems represent a significant advancement in 

modern medicine. They enhance patient safety, improve accuracy in drug administration, and 

support more effective clinical decision-making. By integrating automation, artificial 

intelligence, and real-time monitoring, these systems make anesthesia management more 

efficient and reliable. The findings of this study suggest that the successful implementation of 

computerized systems depends on achieving a balance between technology and human expertise.  

While these tools offer numerous advantages, the role of the anesthesiologist remains 

central in ensuring safe and effective patient care. 

Healthcare professionals and system developers are encouraged to focus on both 

technological innovation and practical usability when designing and implementing such systems.  

Future research may explore further improvements in artificial intelligence, as well as the 

integration of more advanced predictive models and personalized anesthesia approaches. 
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