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Telemedicine uses communication technologies to pro-
vide remote health care services, allowing physicians to 
provide remote consultations, treatments and moni-
toring. It is an emerging and crucial element in today’s 
healthcare landscape, with progressive diffusion in many 
areas of the world [1] (Table 1). Preoperative teleconsul-
tation should represent a complementary option to the 
traditional in-person medical examination as outlined 
by the Italian Code of Medical Ethics and National and 
European guidelines.

Advantages
Preoperative televisit offers significant advantages in 
terms of hygiene, care customization, time and costs 
optimization (Fig.  1). Moreover, it reduces the costs 
associated with transportation and lodging and the time 
spent travelling, allowing patients to participate from 
any comfortable location. It is also known that avoiding 
contact between patients and healthcare staff reduces 
the risk of transmission of respiratory viruses and their 
healthcare burden.

Challenges and outstanding problems
Universal accessibility
Current evidence suggests that the implementation of tel-
emedicine in the preoperative visit has a rate of reduction 

in cancellations and delays of surgeries overlapping with 
the one of the live visit [2–4]. For example, the likelihood 
of cancellations due to mobility problems or logistical 
difficulties it is decreased because patients do not have 
to travel to healthcare facilities. To this end, telemedicine 
needs as its basis a reliable information system accessible 
to the entire population, regardless of the socioeconomic 
status, level of educational or disabilities of users.

In this perspective, challenges would arise from the 
variety of devices used by patients to participate in visits, 
with different operating systems and hardware specifica-
tions, as well as the heterogeneity of the Internet connec-
tion at their disposal. In addition, obstacles would arise 
from the usability of the software platforms: patients with 
limited digital skills or disabilities might find it difficult to 
use them without an intuitive and user-friendly interface 
or the support of a caregiver.

Informed consent and cyber security
The transmission and understanding of the informa-
tion required for informed consent depends on the 
efficiency of the system. Telemedicine platforms must 
have high-quality audio/video features with informative 
digital material easily accessible, but the most impor-
tant aspects are privacy and cyber security. Some of 
the most relevant risk in this field are Remote work 
security, Endpoint device management, Human fac-
tors, Lack of security awareness, Limited budget and 
health care services delivery without disruption [5]. 
Blockchain technology thanks to its immutability, cryp-
tographic security, and transparency, can address the 
issue of storing, transmit and process patient’s health 
data [6]. Thanks to decentralization, it can limit the 
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security issues related to the management of a Local 
Area Network. The introduction of smart contracts 
allows a deeper control over data access depend-
ing on clinician privilege level and patient-controlled 
authorization.

For example, Informed Consent may be obtained 
via on-chain forms and signed both by clinicians and 
patient through they own private keys and stored 
securely on-chain and the implementation of Zero 

Knowledge (zk) blockchain rollups would allow an off-
chain personal data storage leaving on-chain just the 
validation of data/signature [7].

This off-chain storage would allow the deletion of per-
sonal data exposing on-chain only the signature and thus 
making blockchain technology compliant with GDPR’s 
‘right to be forgotten’ principle, which not possible if 
data are stored on-chain because of its immutability.

Table 1  Overview of key studies

Kamdar NV et.al Illustrates the execution of a preoperative anesthesia evaluation via telemedicine at an academic medical center, resulting in high 
patient satisfaction, cost savings, and no rise in day-of-procedure case cancellations

Aldawoodi NN et.al Shows that conducting preanesthesia evaluations through telemedicine leads to savings in time, distance, and finances, all 
while maintaining consistent day-of-surgery cancellation rates

Hayasaka T et.al In this study deep learning has been applied to classify intubation challenges, using an AI model with high accuracy and sensitiv-
ity

Wong DT et.al In this study telemedicine technology has been employed to predict mouth opening, Mallampati score, neck movement, 
thyromental distance, neck movement and to perform a heart and lungs assessment. Devices such as airway camera and digital 
stethoscope were utilized

Bhanvadia RR et.al Examines the safety of exclusively utilizing telehealth for preoperative consultations preceding minimally invasive urologic proce-
dures

Morau E et.al Illustrates how Pre-anesthesia teleconsultation (PATC) is not inferior to pre-anesthesia consultation (PAC) for preoperative patient 
evaluation and how it may be a valid alternative to it

Applegate RL et.al This article explores the impact of telemedicine pre-anesthesia evaluation on perioperative processes, highlighting patient satis-
faction and time and cost saving benefits

Khera KD et.al The aim of this study was to identify patient-related factors where a face to face (FTF) evaluation is indicated, over telemedicine 
evaluation

Fig. 1  Benefits of preoperative medical examination conducted by telemedicine
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Identity verification, digital signature and outcome 
tracking
Another major challenge is verification of patient iden-
tity: a possible solution may be the use of platforms with 
electronic signature features that comply with local regu-
lations. This would ensure that informed consent is valid 
and legally binding. In Italy, for example, one of the alter-
natives that could be explored is SPID (Sistema Pubblico 
di Identità Digitale).

A step further: this objective can be achieved again 
through blockchain by creating a non-fungible token 
(NFT), a digital certificate that attests to the unique-
ness, authenticity, and univocal ownership of a physical 
or digital object and all the information contained in it. 
A tokenized digital identity stored on blockchain would 
certify patient’s and clinician’s identity and signature 
verification. This NFT may also contain all patient’s past 
information such as habits, risk factors, current func-
tional status, and may generate outcome trajectories 
based on them [8].

Virtual objective examination
The limited ability to perform thorough physical exami-
nations is an element that may raise uncertainties in 
preoperative assessment. However, the use of personal 
video-communication platforms is now a widely adopted 
solution, especially in the post-pandemic setting. In 
addition, with regard to anesthesiologic telemedicine, it 
should be noted that technologies for cardiopulmonary 
and airway assessment, crucial aspects of the assessment 
itself, are already in use and constantly improving [9, 10].

Despite the obvious limitations, the literature shows 
that the sensitivity between virtual and traditional live 
preoperative examination does not differ significantly, 
highlighting the potential of telemedicine as an effective 
tool for anesthesiologic evaluation [11–14].

Eligibility of patients
Literature suggests face-to-face preoperative visits for 
patients over 65, with significant comorbidities (e.g., 
diabetes), or on 7 + medications, potentially needing 
additional preoperative examinations after anesthesio-
logic evaluation [15]. Although this might suggest that 
patients with higher ASA score need an in-person visit, 
some authors found no significant differences in the 
rate of procedure cancellation among patients with ASA 
score between 1 and 4, regardless of whether the meet-
ing was scheduled in virtual or in-person mode. Even in 
high risk surgery, such as cardiac one, it has been effec-
tively utilized achieving a safety profile comparable to the 
conventional physical consultations without recording 
any increase in surgical cancellations or morbidity rates. 

Even if this may suggest the feasibility of using televisit 
for selected ASA III or IV patients, most studies focused 
on patients with ASA score 1 or 2. For this reason further 
research are needed on patients with higher scores to 
clarify its safety. Certainly, the diversity and complexity 
of healthcare systems around the world imply that each 
reality has its own specificities and distinctive charac-
teristics. Therefore, identifying criteria for inclusion and 
exclusion of suitable patients requires in-depth analysis 
contextualized to local peculiarities.

Conclusions
The literature on this topic is still limited but telemedi-
cine in anesthesiology continues to develop and innova-
tive approaches are adopted. These challenges should be 
effectively addressed, ensuring an increasing level of inte-
gration between traditional consultations and telemedi-
cine visits.

To achieve the result, the collaboration of a multidisci-
plinary team is essential to ensure an efficient and coor-
dinated telematic process (Table  2) and the problem of 
standardization remains open because of the geographi-
cally different context an resources availability. For this 
reason, the creation of a consensus task force emerges as 
an essential step, with the aim of minimizing the risk of 
significant errors and promoting evidence-based clinical 
practice.
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STAKEHOLDERS RESPONSIBILITIES
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