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Automation angst in robotic
surgical emergencies:
A discussion paper

Abstract

Introduction: The inclusion of a surgical robot as a team member adds yet another level
of intricacy to the already complex environment and roles for perioperative nurses.
Over the last twenty years, robotic-assisted surgery (RAS) has gained popularity due to
its many benefits, including operative precision, decreased length of stay, and reduced

blood loss.

Aim: This discussion paper aims to provide a greater understanding of robotic
surgery for perioperative nurses by offering an overview of the incidence and types
of intraoperative robotic surgical emergencies and some technical and non-technical

responses to these emergency situations.

Discussion: Like all surgical procedures, RAS has inherent risks, with adverse surgical
emergencies creating stress, ‘automation angst’, for the perioperative team members,
particularly those who are not familiar or well-practiced with these procedures.

Following thematic analysis of the reviewed literature, this discussion will be presented
under the emerging themes, namely, ‘Robotic surgical emergencies, ‘Non-technical skills
for the multidisciplinary team’, ‘Simulation-based training for crisis management’, and

‘Implications for perioperative nurses’.

Conclusion: While robotic surgical emergencies are not common, they do occur, and
perioperative nurses need to be prepared. During emergency situations, communication
must be at a premium, and the lessons from human factors and situational awareness

are well documented.

An ongoing message running through the literature was surrounding the need for
education, emphasising that continuous education is required to achieve competence
of surgical team members in preparing for emergency situations. Simulation may

play an important role in this education. Also important will be the development and
implementation of an emergency robotic undocking protocol (ERUP) to guide the team
when conversion to open or speedy access to the patient is required.

Keywords: robotic surgery, communication, patient safety, simulation-based training,

perioperative nurse

Introduction

The inclusion of a surgical robot as a
team member adds yet another level

of intricacy to the already complex
environment and roles in the operating
room'. Over the last twenty years,

robotic- assisted surgery (RAS) has gained
popularity due to its many benefits,
including operative precision, decreased
length of stay, and reduced blood loss*”.

However, both McBride et al.” and
Sakalkale et al.* suggest that a slower
uptake has been seen within the
Australian public health system due to
the high implementation costs. In their

retrospective analysis, McBride et al.’
reported that robotic systems such as the
Da Vinci surgical robot cost approximately
$3.9 million AUD to set up, further
suggesting that when performed in a large
tertiary hospital, the median cost was
approximately $19 269 AUD per case.

Despite the positive health benefits

for patients, such as all other surgical
procedures, RAS has inherent risks,

with adverse events creating stress,
‘automation angst’, for the perioperative
team members as they negotiate this
expensive technical surgical equipment’’.
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Operating theatres are complex
environments'®”. Therefore, having a
full understanding of potential risks
and emergency situations that may
occur during all surgical procedures is
paramount in promoting patient safety.

This discussion paper aims to provide
a greater understanding of RAS for
perioperative nurses by providing an
overview of the incidence and types
of intraoperative robotic surgical
emergencies and some technical and
non-technical responses to these
emergency situations.

Discussion

The scholarly literature surrounding
RAS was reviewed to provide a deep
understanding of the complexities of
this type of surgery. Due to a paucity

of primary research, both quality
improvement studies and grey literature
have also been included.

Following thematic analysis of the
reviewed literature, this discussion

will be presented under the emerging
themes, namely, ‘Robotic surgical
emergencies, ‘Non-technical skills for

the multidisciplinary team’, ‘Simulation-
based training for crisis management’, and
‘Implications for perioperative nurses'.

Robotic surgical emergencies

Robotic surgical emergencies fall under
two separate classifications; ‘technical
emergencies) relating to the robotic
system, or ‘surgical emergencies),
relating to adverse events such as
unfavourable intraoperative findings
(disease progression or intra-abdominal
adhesions) or bleeding".

In a nationwide retrospective study
conducted in the Netherlands, Pliz da
Cunha et al!s" findings revealed that
the primary reasons for conversion from
robotic to open surgery were ‘technical
emergencies’ (n=134, 32.8%) followed

by ‘surgical emergencies’ (n=71, 17.4%).
Despite the root cause, both types of
emergencies present common challenges
for the multidisciplinary team, as robotic
emergencies may differ from those of
mainstream surgery'.

Technical emergencies

Despite the general reliability of robotic
surgery, such as all mechanical and

electronic devices, Buffi et al.” stated
that technical and mechanical failures
can occur due to component malfunction
requiring troubleshooting or instrument
replacement. If the robotic console
detects a system failure that cannot

be overridden, a red light will blink,
indicating that the system must be

shut down™.

In a qualitative study by Sinmaz et al.®
(n=11), this occurrence was reported as
engendering palpable fear on the part

of perioperative nurses, as the ‘red’

alert was associated with an irreversible
error that could only be rectified by
turning the system off. This fear was
further exacerbated by the prospect of
having to manually undock the robotic
device from inside the patient in a safe
manner®. This anxiety stemmed from their
limited knowledge of, and information
regarding, the technology in use®. This
unease, associated with increasing system
complexity, is a phenomenon known as
‘technostress’.

Surgical emergencies

Surgical emergencies requiring conversion
from robotic to open surgery generally
stem from uncontrollable bleeding'™.

In a large quantitative retrospective
analysis study conducted in the United
States of America by Abd El Aziz et al.”

(n = 8351), the need for conversion to
open robotic surgery was identified in
427(4.9%) of robotic procedures over a
six-year period. Robotics, as a minimally
invasive technique, was a statistically
significant protective factor in the rate of
conversion (P<0.0001), with the patients’
comorbidities and disease progression
being more relevant indicative factors"”.

In an Italian observational study
conducted by Manfredini et al.® examining
thoracic robotic surgeries (n=460), seven
(1.4%) emergencies were identified as a
result of intraoperative haemorrhage.
Six of these resulted from injuries to
the pulmonary artery or subsequent
branches, while one was associated with
injuries to the thoracic aorta®. Of these
emergencies, five procedures required
emergency undocking and conversion to
open surgery'™.

Although surgical complications, such as
intraoperative haemorrhage in RAS, occur
at an infrequent rate, it is essential that
the multidisciplinary team understand

how to effectively communicate when
such emergencies do arise”.

Non-technical skills for the
multidisciplinary team

Communicating effectively is essential
during emergency situations to promote
safe patient care'. Adverse events
experienced during robotic surgery can
result from failures in non-technical skills,
such as communication”"and reduced
situational awareness'. Dysfunctional
multidisciplinary teams that experience
breakdowns in communication are a
known barrier to safe patient care®";
hence, the effective use of non-technical
skills is paramount to promoting safety in
the robotic theatre environment'’.

Adopting best practices from the

aviation industry, the use of closed loop
communication has been proven to be
an effective tool in crisis management™ ™.
In a prospective observational study

by Sutkin et al”" (n=78), closed loop
communication was seen as beneficial

in mitigating the effects of speech
communication interference, of which

136 (19.8%) were identified during critical
moments of surgery. This finding is
further confirmed in a mixed methods
multicentre prospective study (n=45)
conducted by Cofran et al.”” in Southern
California, in which communication flow
disruptions were identified as the second
most common disruption, occurring at a
rate of 6.45 FDs/h (95% Cl 5.02-7.89 FDs/h).

Closed loop communication works by
communicating a message as the sender
and having that request repeated back by
the recipient to confirm that the message
has been received and actioned™. In a
single health simulation study conducted
by Gors et al.”? (n=134), participants viewed
clear, audible, closed loop communication
as a key facilitator when responding

to crisis events in the operating room.
Closed loop communication can
positively contribute to patient safety, as
this practice standardises interactions
and verifies the transmission and
reception of vital information shared by
multidisciplinary team members'®,

In a prospective observational study,
Sutkin et al.”" (n=78) inferred that active
listening and situational awareness are
key non-technical skills of perioperative
nurses working in robotic surgery,

with one observation highlighting

e-2 Journal of Perioperative Nursing Volume 39 Number 2 June 2026 journal.acorn.org.au




that surgeons need to repeat their
request for a haemostatic clip, causing

a 24 second delay. While this example
demonstrates what appears to be a minor
adverse event”, it still demonstrates the
importance of effective communication
by the requesting surgeon and active
listening on the part of the perioperative
nurse to promptly respond and
acknowledge the request. During robotic
surgeries, nurses must remain vigilant and
be ready to call for help in an emergency,
utilising effective communication skills

in advocating for patient safety, which is
foundational to the role of perioperative
nurses”.

Through active listening, perioperative
nurses can promptly respond to adverse
events that require interventions. In a
focus group interview of (n=60) nurses
by Celik et al.** using interpretative
phenomenology analysis, one mitigation
strategy employed by robotic nurses

to prepare for emergency adverse
events is having a conversion setup of
instruments and consumables available
in the operating room. This finding

was supportive of 98.3 percent of
respondents”.

England et al.”further support this

finding in a simulation study examining
intraoperative haemorrhage that surgical
instruments for open conversion must

be made available and counted. In
addition to surgical instruments, surgeons
operating on robotic consoles must be
re-gowned and gloved in sterile attire to
safely assist in emergency conversions’.

The role of the circulating nurse includes
preparing an environment suitable for

the surgeon to don new sterile gown

and gloves. Preparing an appropriately
responsive environment is supported

by findings made by Kalipershad and
Peristerakis® ,who suggest that the
surgeon’s gown and gloves be placed on a
trolley near the surgeon’s robotic console
to facilitate emergent conversion.

These simple yet effective strategies,
alongside the non-technical and
simulation-based options considered
above, will help perioperative nurses
prepare for the challenges of RAS.
Negotiating the altered physical
environment during robotic surgery

and adapting team communications to
manage these tasks will depend on staff

experience, team familiarity, and the
complexity of the specific case'. These
non-technical skills could be practiced
within the context of simulation-based
training for crisis management.

Simulation-based training for
crisis management

Interprofessional team training and
simulation-based exercises have been
identified within the literature as
beneficial methods for increasing non-
technical skills and team preparedness
during emergency situations'®. According
to de Almeida et al”. while the incidence
of critical emergencies, such as technical
failures leading to system malfunction
and intraoperative haemorrhage, are
considered rare events within robotic
surgery, preparedness by multidisciplinary
teams to deal with these eventualities

is enhanced if they can refine their
technical and non-technical skills through
exposure. Thus, crisis management
through simulation-based training

offers valuable experiential learning
opportunities®.

Surgical robot undocking is a

complex task that requires clear and
precise coordination between the
multidisciplinary team?. First, the
instruments are required to be detached
from the top of the robotic arms, allowing
the trocars to be detached from the base
of the robotic arms®. After these tasks
have been completed, the robot is then
able to be removed from the operative
field, allowing critical access to the
patient”.

If additional time is taken for the
multidisciplinary team to complete
these tasks safely, this may further
delay resuscitation efforts in the event
of cardiac arrest or delay the surgical
team’s access to perform emergent open
conversion surgery”. Hence, several
studies within the literature support the
implementation of an emergency robotic
undocking protocol coupled with high-
fidelity multidisciplinary training 221,

In observational simulation-based
research with perioperative teams (n=10),
a study pre- and post-training using an
emergency robotic undocking protocol
(ERUP) was performed”. Kadlec et al.”
observed that following training, the time
for the console surgeon to command

an emergent undock decreased from 30

seconds to five seconds, signifying an
83 percent improvement between pre-
and postimplementation. The time to
undock the robot also decreased from
74 seconds to 33 seconds, representing
a 55 percent improvement of the
multidisciplinary team.

These findings are echoed by Saba et
al.” in their (n=3) longitudinal analysis

of emergency undocking simulation-
based training, which resulted in a
statistically significant improvement in
participants’ knowledge of emergency
procedures (P<0.004), their confidence
levels (P<0.001), and their ability to safely
and efficiently undock the surgical robot
(P<0.001).

While not a robotic emergency simulation,
a study conducted by Gros et al.”? (n =
134) on interprofessional operating room
crisis management through simulation-
based training demonstrated that the
impact of such training has a positive
and statistically significant effect on
communication (P=0.0019, r= 018), the
utilisation of resources (P=0.0014, r=0.18)
and the establishment of role clarity
(P<0.0010, r=0.22).

These research findings highlight the
positive impacts simulation-based
training has on multidisciplinary teams’
management of intraoperative crisis
situations. Through understanding

the demonstrable importance and
beneficial aspects of non-technical
skills and simulation-based training, the
applicability of these concepts to robotic
surgery emergencies and the role of
perioperative nurses may become clearer.

The implications for
perioperative nurses

The vital need for ongoing education has
been echoed in the literature surrounding
robotic surgery and considered a key
requirement for perioperative nurses
working in this specialty. Sinmaz et al.°
emphasised that continuous education
is required to achieve competence of
surgical team members in preparing for
emergency situations and to promote
patient safety. By allowing the nurses to
reach a satisfactory level of proficiency,
they felt more confident in their clinical
robotic surgical practice®.

Equally important will be the
development and implementation of an
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