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Abstract

Introduction: The introduction of Artificial Intelligence (Al) into anaesthesiology is a turning point in clinical practice,
improving patient safety and outcomes. This review is aimed at exposing current applications in anaesthesiology in the Indian
scenario and highlighting the gaps in research that can be explored in future works.

Objective: The objective of this review is intended to analyze existing literature of Al applications in anaesthesiology, present
the state of the science and areas that need further investigation.

Review Methods: A systematic search was done using the PubMed and Google Scholar databases, with keywords being
"artificial intelligence in anaesthesiology,",” natural language processing (NLP) for anaesthesiology”, "automated anaesthesia,"
and "machine learning in anaesthesia." The original articles published in English between 2020 and 2024 were included in this
review.

Current State of Knowledge: Currently, in anaesthesiology, Al applications range from preoperative assessment through
intraoperative monitoring to postoperative care. However, there is still a great deal to know about the impacts of these
technologies and their role in clinical workflows.

Conclusion: Although Al holds great promise for anaesthesiology, urgent research is still necessary to fill the gaps, especially
in the areas of ethical considerations, upskilling of health care professionals and establishing a framework for applicable

regulations.
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Introduction

The Al emerges as a game changer in the world of medicine,
particularly within anaesthesiology, by enhancing decision-
making and optimising operations. Application of Al
techniques such as machine learning and predictive analytics
are altering age-old ways and are beneficial in improving
patient outcomes while optimally utilising medical
resources.? In this shifting terrain of anaesthesiology, it is
crucial to assess the current standing with regard to Al
applications globally and particularly within the context of
the Indian healthcare system, which is beset with its unique
challenges and opportunities.

Indian Perspective for Al

A number of works indicate that in India, Al applications in
healthcare are rising steadily driven by the need to provide
better patient care and increase operational efficiency.
Studies indicated a higher interest in integrating Al
technologies into clinical practice.>* However, infrastructural
limitation, lack of training, as well as regulatory hurdles,
hinder the mass acceptance.>® Taming these barriers is of
paramount importance for unleashing the true potential of Al
concerning Anaesthesia.

Al for Anaesthesiology-A perspective:

Al applications shall find a congenial base in anaesthesia due
to the variability and complexity of patient responses during
surgical procedures. Al could help in either optimizing drug
delivery based on real-time monitoring or assisting in
decision-making during anaesthesia delivery.”® Furthermore,
Al augmented digital tools can help prepare anaesthesiology
residents with simulation for improved skill retention and
confidence.’ Despite these advancements, anaesthesiologists
still need a wide variety of training programs to train them to
optimally use Al technologies.!?

Current state of Knowledge

Al's integration into anaesthesiology encompasses various
applications, including  preoperative assessments,
intraoperative monitoring, and postoperative care. Machine
learning algorithms are rich sources for analyzing patients'
data to predict complications and develop management plans
for anaesthesia.!” The exploration of Al technologies for
improving ultrasound-guided procedures and methodologies
for the management of pain is also ongoing.”!! However, the
current literature stands in agreement with gaps that remain
in terms of established good practices and standardized
protocols.!>!3

Advances in Integrative Health Practices, January-March, 2025;1(1):24-27 24



Ashish P Jain, Vaidehi Mehta, Vanshita Patel

Objectives

This study would be to know the current use cases of Al in
anaesthesiology, understand the current state of knowledge
regarding the effects of Al on patient care and develop a fairly
complete theoretical framework of existing problems for
future research.

Methodology

A systematic review methodology was applied to investigate
Artificial Intelligence (AI) in anaesthesiology with an in-
depth detail. This process involved searching about
databases, selection criteria, and data extraction.

Database search

The primary databases searched in this review were PubMed
and Google Scholar. Selection for this review was done based
on the database's extensive coverage on medical literature
and their general accessibility to a wide range and number of
research articles. The search was conducted with favoured
keywords relevant to the topic:- "Artificial Intelligence in
Anaesthesiology",,",” natural language processing (NLP) for
anaesthesiology”, "Automated Anaesthesia", "Machine
Learning in Anaesthesia", "Al in Perioperative Care”. The
search was limited to original articles published in English
that had appeared between 2020 and 2024 in order to allow
for the recent and relevant studies in consideration.

Selection Criteria

The selection criteria for articles included: Original research

articles, reviews, and meta-analyses that focus on Al

applications in anaesthesiology

1. Studies reporting empirical data or case studies showing
the effectiveness or challenges of Al in clinical settings.

2. Articles dealing with the implications of Al in
preoperative, intraoperative, and postoperative phases of
anaesthesia.

3. Articles that did not meet these criteria, such as opinion
pieces or lacking empirical background, were weeded
out from the review.

Extraction and Data Analysis

Data extraction was focused on synthesizing main findings

from all selected articles, addressing:

1. Types of Al applications in anaesthesiology.

2. Outcomes concerning patient safety, efficiency, and
clinical decision-making.

3. Challenges and barriers for the introduction of Al
technologies into clinical practice.

The extracted data were then analyzed to identify trends, gaps
in the literature, and directions for future research.

Additional Perspectives

In addition to the leading databases, the present inquiry
considered further sources such as the conference
proceedings, interviews with experts, and qualitative studies
to gain further insight concerning the challenges and
opportunities concerning Al in anaesthesiology. For instance,

studies, like those of Thenral and Annamalai,'® provided
evidence of interdisciplinary challenges in incorporating Al
technologies in healthcare settings.

Applications of Al in Anaesthesiology

The applications of Al in the field of anaesthesiology are
classified into three main groups: preoperative,
intraoperative, and postoperative. Each phase holds distinct
opportunities for improving patient outcomes and clinical
workflows.

Preoperative Applications

A. Preoperative Assessment: Al algorithms can analyze
patient data to identify risk factors and predict potential
complications. For example, machine learning models
can evaluate electronic health records (EHRS) to stratify
patients based on their risk profiles, enabling
anaesthesiologists  to  tailor  their  approaches
accordingly.!”

B. Airway Evaluation: Al tools can assist in predicting
difficult airway scenarios by analyzing anatomical
features and patient history. This predictive capability
allows for better planning and preparation, reducing the
likelihood of intraoperative complications.'®

C. Risk Stratification: Al can enhance preoperative risk
assessments by integrating various data sources,
including laboratory results, imaging studies, and
patient-reported  outcomes. This  comprehensive
approach helps in formulating individualized anaesthesia
plans.!

Intraoperative Applications

A. Anaesthesia Dose Management: Al systems may
comparatively optimize dosages of their agents in real-
time by continuously monitoring patient responses and
altering administration protocols hereafter. This proves
vital for complicated cases, where traditional dosing may
fail. 2

B. Depth of Anaesthesia Control: Al algorithms regularly
analyze the EEG data to measure anaesthesia depth in a
way to ensure their maintenance at a desired level of
sedation. This monitoring role helps reduce awareness
during surgery while, at the same time, minimizing the
risk of complications in the postoperative period.°

C. Real-time Decision Making: Decisions made with Al in
the operating room should enable their practitioners to
make changes which take place in real-time. Al provides
anaesthetists with actionable insights derived from
constant data analysis. For example, Al may alert a
clinician to the possibility of an adverse event and thus
permit rapid and timely interventions.!”

D. Ultrasound Guidance: Al technology is currently being
integrated into ultrasound-guided procedures with a
view of improving the accuracy of regional anaesthesia
techniques. Machine learning algorithms may help
locate anatomical landmarks, thereby improving the
efficacy of nerve blocks.?!
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E. New Mechanical Robots -Recent advancements in
robotics have led to the development of mechanical
systems capable of performing tasks such as intubation
and ventilation. These technologies promise to enhance
precision and reduce the cognitive load on
anaesthesiologists during complex procedures.'!3

Postoperative Applications

A. Postoperative Monitoring: Al systems aided in
enhancing the postoperative monitoring by analyzing the
vital signs and other clinical parameters for early signs
of complications, thus providing timely intervention for
improving safety for the patients.?

B. Pain Management: Intelligently, Al also predicts levels
of postoperative pain based on preoperative assessments
and intraoperative data. This ensures that such planning
enables anaesthetists to cater to specific patient comfort
needs.!”

C. Predicting Patient Outcomes: Al algorithms on
postoperative data also help determine outcomes, like
ICU transfers or readmissions after discharge, hence
forming guidance for a clinician's decision-making-and
resource-allocation strategy.!”

D. Guiding Transfusion Protocols: Al may help optimize
transfusion protocols on the basis of analyzing patient
data for the need for the administration of blood products
while reducing unnecessary blood transfusions and
transfusion risks."

In summary, the incorporation of Al in anaesthesiology has
great potential to improve patient care during all stages of the
anaesthetic process. However, continued research is required
to ameliorate the imposing problems concerning
implementation in the process of practical incorporation of
such technologies into clinical practices.
Advantages and Disadvantages of Al in
Anaesthesiology

The advantages of Al in anaesthesiology include improved
patient safety, enhanced decision-making, and increased
efficiency in clinical workflows.!> However, challenges such
as ethical concerns, data privacy issues, and the need for
robust regulatory frameworks pose significant barriers to
implementation.>!3

Future Prospects

The progress developing Al in anaesthesiology is optimistic,
where active research is witnessing algorithmic acuity, its
merging into regular clinical practices, and any ethical
consideration. All that can happen is complete cooperation
between technologists and clinicians to release the full
potential of Al in enhancing patient care.>!?

Conclusion

Al is to progress towards a revolution in anaesthesia, with
many applications in patient safety and operational
efficiency. However, as currently perceived, literature
documenting the long-term integration of surgery promises

extensive advancements in Al in patient care through
extensive training of allied personnel. Future research should
focus on addressing these gaps to ensure the responsible and
effective use of Al in clinical practice.
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