
    REVIEW ARTICLE          

141 © 2023 JOURNAL OF THE MEDICAL ASSOCIATION OF THAILAND

Telemedicine, the remote provision of healthcare 
services through telecommunication technology, 
has experienced significant growth, providing 
healthcare professionals with the means to diagnose, 
treat and monitor patients from a distance. This 
practice encompasses various applications, such 
as teleconsultations, telemonitoring, and telehealth 
education, aiming to enhance healthcare accessibility, 
particularly for those in underserved areas or with 
limited mobility(1).

Teleanesthesia, an evolving concept within 
telemedicine, specifically involves the remote 
delivery of anesthesia services utilizing tele-
communications technology. In this approach, an 

anesthesiologist administers and manages anesthesia 
without physically being present with the patient. 
Teleanesthesia harnesses videoconferencing, remote 
monitoring, and digital tools, fostering real-time 
communication and collaboration between the 
anesthesiologist and either the patient or the on-site 
healthcare team.

While the present article centered on the 
overarching concept, benefits, challenges, and 
future directions of teleanesthesia, it is important 
to note that it did not delve into specific details and 
did not explicitly address the global or country-
specific coverage of this technique. The focus 
remained on providing a comprehensive overview of 
teleanesthesia’s potential in transforming healthcare 
practices and enhancing patient care.

Teleanesthesia
The exploration of teleanesthesia holds immense 

importance in clinical practice due to several 
reasons. First and foremost, it has the potential to 
overcome geographical barriers and improve access 
to anesthesia services, particularly in rural or remote 
areas where there is a shortage of anesthesiologists. 
By leveraging telemedicine technologies, patients 
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can receive safe and efficient anesthesia care without 
the need for extensive travel.

Additionally, teleanesthesia can enhance 
convenience and flexibility for both patients and 
providers. It offers the possibility of conducting pre-
anesthetic evaluations, post-operative follow-ups, 
and consultations remotely, eliminating the need for 
unnecessary hospital visits. This not only saves time 
and resources but also enables patients to receive 
timely care while reducing the burden on healthcare 
facilities(2-4).

Furthermore, the ongoing advancements in 
technology and telecommunication systems provide 
an opportunity to explore innovative ways of 
delivering anesthesia. By harnessing the power of 
teleanesthesia, healthcare professionals can optimize 
workflow, improve efficiency, and enhance patient 
outcomes. It opens avenues for collaboration, 
knowledge sharing, and standardized practices in 
anesthesia management.

The advantages
Teleanesthesia improves access to anesthesia 

services in remote and underserved areas by 
allowing anesthesiologists to remotely provide 
their expertise and guidance. This bridges the gap 
of access to anesthesia care, particularly in rural or 
geographically isolated regions with a shortage of 
anesthesiologists(5-7).

Teleanesthesia also offers enhanced convenience 
and flexibility for both patients and providers. Patients 
can have consultations, pre-operative evaluations, and 
post-operative follow-ups, with anesthesiologists 
from the comfort of their own homes, eliminating the 
need to travel to distant hospitals. This is particularly 
beneficial for individuals with mobility limitations, 
elderly patients, or those residing in areas with limited 
transportation options. Similarly, anesthesiologists 
can remotely provide their expertise, consultations, 
and guidance to multiple locations without the need 
for physical presence in each location. This flexibility 
allows for better utilization of resources, improved 
patient scheduling, and overall optimization of 
anesthesia services(4-11).

Furthermore, teleanesthesia opens up oppor-
tunities for providers to engage in remote education 
and training, collaboration with other healthcare 
professionals, and multidisciplinary consultations. 
The real-time communication and sharing of 
information facilitated by teleanesthesia enable 
seamless collaboration between healthcare teams, 
enhancing the overall quality of care provided(5).

Challenges and solutions
By addressing the challenges of patient safety and 

monitoring, equipment reliability and connectivity 
as well as developing standardized protocols and 
guidelines, teleanesthesia can be implemented 
effectively and safely, expanding access to anesthesia 
services while maintaining high-quality patient care.

Ensuring patient safety and monitoring
Without  the  physical  presence of  an 

anesthesiologist, it is crucial to establish robust 
protocols for patient assessment, monitoring, and 
emergency response. First, remote monitoring 
devices such as wearable sensors and vital sign 
monitors can provide real-time data on the patient’s 
vital signs, oxygen saturation levels, and anesthesia 
depth(10). This data can be securely transmitted to the 
anesthesiologist, enabling continuous monitoring 
and early detection of complications. Effective 
communication between the anesthesiologist 
and the on-site healthcare team is crucial and 
videoconferencing or teleconferencing platforms 
can facilitate real-time discussions and visual 
assessment. Thorough pre-procedure evaluations and 
risk assessments, including reviewing medical history 
and assessing comorbidities, helps identify high-risk 
patients and minimize complications during remote 
anesthesia procedures.

Equipment reliability and connectivity
To ensure successful teleanesthesia procedures, it 

is crucial to have reliable equipment and connectivity. 
This can be achieved through redundancy, backup 
systems, robust infrastructure, and equipment 
maintenance. Developing standardized protocols and 
guidelines specific to teleanesthesia is important and 
requires collaboration among professional societies, 
research on outcomes, and comprehensive training for 
healthcare professionals. These measures contribute 
to consistent and safe practice in teleanesthesia.

Developing standardized protocols and guidelines 
Reliable equipment and connectivity are 

essential for successful teleanesthesia procedures. 
This can be achieved by implementing redundancy, 
backup systems, robust infrastructure, and equipment 
maintenance. Developing standardized protocols and 
guidelines for teleanesthesia requires collaboration 
among professional societies, research on outcomes, 
and comprehensive training for healthcare 
professionals. These measures ensure consistent 
and safe practice in teleanesthesia.
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Techniques and technologies
Overview of different methods

Teleanesthesia encompasses various methods 
and technologies that enable remote delivery and 
management of anesthesia services. Common tele-
anesthesia methods include videoconferencing, 
remote monitoring, and teleconsultations. 

Videoconferencing platforms allow real-time 
communication between the anesthesiologist and the 
patient or on-site healthcare team. This method enables 
visual assessment, discussion of the anesthetic plan, 
and real-time guidance during the procedure(2).

Remote monitoring devices, such as wearable 
sensors and monitors, provide continuous data on the 
patient’s vital signs, oxygen levels, and anesthesia 
depth. These devices transmit the data securely to 
the anesthesiologist, enabling real-time monitoring 
and intervention when necessary(10,12).

Teleconsultations involve virtual consultations 
between the anesthesiologist and the patient or on-
site healthcare team. It allows for pre-anesthetic 
evaluations, discussion of medical history, and 
informed consent processes remotely(11).

Emerging technologies
Emerging technologies are continually being 

developed and integrated into teleanesthesia 
practice, further enhancing its capabilities. Notable 
emerging technologies include wearable devices, 
remote-controlled anesthesia machines, and artificial 
intelligence. 

Wearable devices, such as smartwatches or 
biosensors, can continuously monitor the patient’s 
vital signs, including heart rate, blood pressure, and 
respiratory rate. These devices transmit the data to 
the anesthesiologist, providing real-time information 
on the patient’s physiological state(13).

Remote-controlled anesthesia machines allow 
anesthesiologists to control the delivery of anesthesia 
gases and medications remotely. These machines are 
equipped with advanced sensors and mechanisms 
to ensure precise administration and monitoring of 
anesthesia, even from a remote location(14,15).

Artificial intelligence (AI) and machine learning 
algorithms can be utilized to analyze patient data, 
predict anesthesia outcomes, and assist with decision-
making during teleanesthesia procedures. These 
technologies have the potential to optimize anesthesia 
management and improve patient safety(16-18).

Regulatory and legal considerations
By addressing regulatory and legal considerations, 

policymakers can create an enabling environment 
for teleanesthesia, promoting its safe and effective 
implementation while protecting patient rights, 
privacy, and quality of care.

Current regulatory landscape
The regulatory landscape for teleanesthesia is 

characterized by varying regulations and guidelines 
across different jurisdictions. Anesthesiologists 
practicing teleanesthesia typically need a valid 
medical license in the patient’s jurisdiction and 
credentialing processes may be in place to ensure 
qualifications. Privacy and security measures, 
such as the Health Insurance Portability and 
Accountability Act (HIPAA), safeguard patient 
confidentiality and data integrity. Telemedicine 
guidelines often encompass teleanesthesia, outlining 
standards of care, informed consent procedures, 
documentation requirements, and regulations for 
remote prescribing(11,19).

Legal implications and potential challenges
The practice of teleanesthesia presents legal 

implications and challenges that need to be 
considered. Cross-border practice requires addressing 
licensure, credentialing, and scope of practice across 
jurisdictions. Determining liability and clarifying roles 
of healthcare professionals and telehealth providers 
are important for accountability. Reimbursement 
and insurance coverage for teleanesthesia may 
vary and ensuring adequate reimbursement and 
appropriate coverage supports its adoption. These 
legal considerations are crucial for the successful 
implementation and acceptance of teleanesthesia.

Suggestions for policymakers
Policymakers play a crucial role in facilitating 

the adoption of teleanesthesia and addressing 
regulatory and legal considerations. They should 
establish clear and consistent regulatory frameworks 
that cover licensure, credentialing, privacy, security, 
and telemedicine practice. Encouraging research 
and evidence generation can provide insights 
into the efficacy and safety of teleanesthesia. 
Policymakers should foster collaboration among 
healthcare stakeholders to establish best practices and 
guidelines. Addressing reimbursement and coverage 
issues through partnerships with insurance providers 
and government agencies incentivizes the adoption 
of teleanesthesia and expands access to anesthesia 
services. Policymakers’ efforts are essential in 
ensuring the successful integration of teleanesthesia 
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into healthcare systems.

Ethical and patient perspectives
Addressing ethical considerations, understanding 

patient attitudes and acceptance, and ensuring 
equitable access are fundamental to the ethical and 
patient-centered implementation of teleanesthesia. By 
incorporating these perspectives, healthcare providers 
and policymakers can promote patient autonomy, 
privacy, and equitable access to anesthesia services 
through teleanesthesia.

Ethical considerations
Ethical considerations in teleanesthesia practice 

require attention and care. Key considerations include 
obtaining informed consent from patients, ensuring 
privacy and confidentiality of medical information, 
and promoting equity and fairness in access to 
teleanesthesia services. Anesthesiologists must ensure 
patients have a clear understanding of the process 
and address any concerns. They must also adhere 
to privacy laws, implement secure communication 
platforms, and protect patient data. Policies should 
aim to avoid disparities in access based on location, 
socioeconomic status, or technology and promote 
equal access for all patients.

Patient attitudes and acceptance
Understanding patient attitudes and acceptance of 

teleanesthesia is crucial for successful implementation. 
Patient comfort and satisfaction should be assessed 
through surveys and feedback to tailor teleanesthesia 
services to meet their needs. Educating patients about 
the benefits, safety measures, and capabilities of 
teleanesthesia as well as clear communication about 
the role of the anesthesiologist and the security of 
personal information can build trust and increase 
acceptance. Providing patient-friendly educational 
materials can help patients better understand 
teleanesthesia and make informed decisions about 
their care.

Ensuring equitable access
Ensuring equitable access to teleanesthesia 

services and addressing potential disparities is 
crucial. Policymakers and healthcare providers 
should address technological barriers by providing 
necessary infrastructure and support to overcome 
limitations in disadvantaged populations. Language 
and cultural considerations should be considered to 
ensure inclusive care. Training and education for 
healthcare professionals are essential to maintain 

quality care and expertise across different settings 
and avoid disparities. Efforts should be made to 
promote equal access to teleanesthesia, regardless of 
socioeconomic status, geographic location, language, 
or cultural background(20).

Future directions and research opportunities
Further research is needed to determine the patient 

populations best suited for teleanesthesia. Factors 
such as age, comorbidities, surgical complexity, and 
anesthesia requirements should be considered to 
identify those who can benefit the most from remote 
anesthesia care. Additionally, studies should assess 
patient outcomes and safety in different populations 
to establish guidelines for patient selection and 
screening in teleanesthesia practice. 

As teleanesthesia continues to evolve, regulatory 
bodies and policymakers will need to address new 
challenges and adapt existing regulations. Therefore, 
further research can explore the regulatory and policy 
considerations specific to teleanesthesia, including 
licensure requirements, cross-border practice, 
reimbursement policies, and liability issues. 

Teleanesthesia raises ethical considerations that 
warrant further research and discussion, particularly 
in areas such as patient autonomy and informed 
consent in remote settings, equity and access to 
teleanesthesia services, and the ethical implications 
of remote decision-making in critical situations. 

Moreover, teleanesthesia is just one component 
of the broader telehealth landscape. Further research 
can explore the integration of teleanesthesia with 
other telehealth specialties, such as telemedicine, 
teleconsultation, and telemonitoring. By investigat-
ing the synergies and challenges of integrating 
these different modalities, it can lead to a more 
comprehensive and interconnected telehealth 
ecosystem.

Conclusion
Teleanesthesia is a transformative approach in 

clinical practice that offers possibilities and benefits. 
By utilizing videoconferencing, remote monitoring, 
and emerging technologies, teleanesthesia improves 
access to anesthesia services in remote areas, reduces 
patient travel and costs, and provides convenience 
and flexibility for patients and providers. It enhances 
patient care, optimizes resource utilization, and 
fosters collaboration among healthcare teams.

Teleanesthesia has the potential for long-term 
implications in the future of anesthesia and healthcare 
delivery. As technology continues to advance, it may 
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become more integrated into routine clinical practice, 
reshaping the delivery of anesthesia services, and 
addressing healthcare disparities. Teleanesthesia 
can contribute to the development of standardized 
protocols, guidelines, and best practices, leading to 
advancements in anesthesia practice and improved 
patient outcomes.

Anesthesiologists and other healthcare 
professionals should actively explore and integrate 
teleanesthesia into their practice to expand access to 
anesthesia services and improve patient outcomes. 
Policymakers play a vital role in developing clear 
regulations, supporting research and evidence 
generation, and ensuring equitable access to 
teleanesthesia services.

What is already known on this topic?
Telemedicine, which involves providing 

healthcare services remotely through tele-
communications technology, has gained attention 
for improving healthcare access, especially in 
underserved areas. 

Teleanesthesia is a subset of telemedicine 
that delivers anesthesia services remotely using 
videoconferencing, remote monitoring, and digital 
tools. It has the potential to overcome geographical 
barriers, enhance anesthesia availability and offer 
convenience for patients and medical professionals. 
However, challenges related to patient safety, 
equipment reliability, and connectivity need to 
be addressed. Wearable devices and AI are being 
integrated to enhance teleanesthesia. Regulatory and 
legal considerations vary across jurisdictions and 
ethical concerns about patient consent, privacy, and 
equitable access are important.

What does this study add?
This article significantly advances understanding 

by delving into teleanesthesia’s transformative 
potential. It examines its benefits, challenges, and 
evolving telemedicine technologies. The present 
article underscores teleanesthesia’s importance 
in clinical practice, highlighting advantages like 
improved access and collaboration. Challenges of 
patient safety, equipment reliability, and connectivity 
are explored alongside potential solutions. Different 
teleanesthesia methods and emerging technologies 
are thoroughly described.

Regulatory and legal considerations are discussed 
with actionable suggestions for policymakers. Ethical 
concerns and patient perspectives including attitudes 
and equitable access are addressed. The article 

identifies research opportunities, including patient 
selection, policy formulation, ethical implications, 
and integration with other telehealth aspects.
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