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ABSTRACT —The robotic nurse has an essential role in the robotics surgical team to successful robotic surgery.
The operating room nurse takes on essential and specific roles, based on advanced skills. The studies published on
this topic show that the nursing role positively impacts surgery outcomes; reduced mortality, reduced recovery
time, reduced costs, lower complications, and greater patient satisfaction. This paper aims to describe the prin-
cipal nursing skills and role in the robotic surgical contest, especially in the uro-oncological one. Moreover, in the
last section, offers possible future research ideas on this topic to reach and maintain safe and high-quality care.
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INTRODUCTION

Robotic surgery is today applied in different surgical contexts, such as in oncological settings, thanks to its
modern operating system and the revolutionary advancements in surgery outcomes *. In this paper, our con-
siderations will be relative to a specific robot in use in Europe and Italy, particularly the 3D Da Vinci Surgical
System’. The oncology robotic surgical approach is constantly growing thanks to its multiple benefits in the
patient’s surgery outcomes, including a decrease in recovery time, less perioperative bleeding, and lower
postoperative complications 2. Only in the year 2017, Italy registered 18,000 robotic surgical procedures in
the urological setting, becoming the first surgery type chosen in the Italian context 3. The IRCCS Regina Elena
- Istituti Fisioterapici Ospitalieri of Rome (IRCCS IFO), uro-oncological robotic surgery could be considered one
of the Italian surgical centres of excellence. Considering the year 2021, overall, 545 uro-oncological surgeries
were realized through Da Vinci robotic technology. The improved surgical team’s excellent expertise and
advanced nursing skills enabled 687 uro-oncological robotic surgeries in the last year 2022. In the robotics
surgical team, the operating room (OR) nurse takes on essential and specific roles, based on advanced skills
46_Sure enough, due to the introduction of this new operating system, different and advanced peri-operative
nursing skills are needed to ensure better and safer clinical practice ’. Robotic surgical techniques’ continu-
ous improvement and development make OR assistance dynamic and stimulating for the nurses involved.
The studies published on this topic show that the nursing role positively impacts surgery outcomes; reduced
mortality, reduced recovery time, reduced costs, lower complications, and greater patient satisfaction 2. Spe-
cifically, the skills required of the nurse in robotic surgery are listed below:
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¢ Robotic Surgical Technology: familiarity with the robotic surgical system being used in urological pro-
cedures, such as the da Vinci Surgical System, is crucial. Nurses should understand its components,
functions, and how to operate and troubleshoot it;

e Surgical Instrumentation and Equipment: proficiency in handling and maintaining the robotic surgical
instruments and equipment specific to urology, including robotic arms, endoscopes, trocars, and
other specialized instruments used during procedures;

e Sterile Technique: strict adherence to sterile technique is essential to prevent infections and ensure
patient safety during surgery. Nurses must be well-versed in sterile preparation, including gowning,
gloving, and maintaining a sterile field.

e Surgical Assistance: nurses in robotic urological surgery play a vital role in assisting the surgeon
during procedures. This includes providing instruments, manipulating robotic arms, passing sutures,
and ensuring visualization with the endoscope.

¢ Patient Monitoring and Assessment: nurses should possess excellent assessment skills to monitor
patients’ vital signs, fluid status, and overall well-being during and after surgery. They should recog-
nize potential complications and be prepared to intervene when necessary.

¢ Anatomical Knowledge: a strong understanding of urological anatomy is essential for nurses in ro-
botic surgery. This knowledge helps them anticipate the surgeon’s needs, accurately position robotic
arms, and assist in achieving optimal surgical outcomes.

e Communication and Teamwork: effective communication and teamwork are crucial in the operating
room. Nurses need to collaborate with the surgeon, anesthesiologist, and other team members to
ensure a smooth workflow, anticipate needs, and address any issues promptly.

e Critical Thinking and Problem-Solving: nurses should be able to think critically and make quick de-
cisions in high-pressure situations. They may encounter unexpected challenges during surgery and
must be able to troubleshoot problems effectively.

e Documentation and Record-Keeping: accurate and detailed documentation is essential in health-
care. Nurses should be proficient in documenting patient information, surgical procedures, intraop-
erative events, and any postoperative care provided.

e Continuous Learning: the field of robotic surgery is rapidly evolving. Nurses must stay updated with
the latest advancements, attend relevant training programs, and engage in continuous learning to
enhance their skills and provide the best care to patients.

Nursing role and skills in uro-oncologic robotic surgery

In international literature, the robotic operating room nurse has been defined as a “robotic nurse” (RN) 9
and must possess specific skills. Generally, the circulating RN’s own skills such as preparation of the robotic
system (connections and accidental prevention of disconnections); patient trolley’s sterile dressing in col-
laboration with the scrub nurse (SN); robotic draping and docking with the surgical team; patient safety
positioning; timely system error handling or surgical conversion 15, Instead, the scrub nurse guarantees:
sterility throughout the surgical process; checks the integrity of robotic instruments before, during, and
after each surgery; finds the surgical procedure instrumentation; timely management of system errors or
surgical conversion 2, The literature identifies three nursing roles in the robotic uro-oncological surgery
team: circulating robotic nurse, scrub robotic nurse, and chief robotic nurse °. They will now be analyzed
further. Specific roles and skills will be described in detail below (Figure 1).

Circulating robotic nurse

The circulating RN is responsible for preparing the robotic system with its connections (robot-con-
sole-system) %15, The numerous recommendations for the correct and safe use of the robotic system
have identified this specific figure *: the cables of the system must not hinder the passage of the room
staff; these should be positioned carefully to avoid accidental disconnections and should be inspected
regularly to reduce electrical accidents. In addition, the nurse will ensure that the system is switched on
and that the robotic arms are positioned in a neutral position to allow the instrument nurse to proceed
with the sterile dressing . The circulating RN ensures that the necessary robotic tools and additional ac-
cessory tools are present . The nurse will take all pautions to ensure the patient’s safety while docking
and unhooking the robotic system to the patient’s bed. During the surgery time, he prevents compres-
sion damage to the nerves, circulating RN prevents and acts promptly in emergency anesthetic situa-
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URO-ONCOLOGICAL URO-ONCOLOGICAL URO-
ROBOTIC ROBOTIC SCRUB ONCOLOGICAL
CIRCULATING NURSE ROBOTIC CHIEF
PREOPERATIVE PREPARATION INSTRUMENTAL PREPARATION NURSING TEAM MANAGEMENT

e Coordination a verification of proper operating room ﬁ. Preparing the instruments and materials required for robotic Supervision and coordination of nursing team activities in
setup for robotic surgery. surgery. robotic surgery.
Ensuring accessibility and availability of materials and Assignment of responsibilities, performance monitoring and

resources required for the procedure. evaluation of nursing personnel.
ASSISTING THE SURGEON SR cyelonmentandiing lementaibnioh o @
e Providing instruments and accessories to the surgeon. o A,
o Management of the system malfunctions and surgical
ASSISTANCE DURING THE PROCEDURE conversion in a timely manner.
Coordination of logistical activities in the OR
(acquiring and distributing instruments and materials).
e Communication with the surgical team to ensure proper RESOURCE MANAGEMENT
procedure execution. * Management of the instruments and materials used during
. of the system ions and surgical robotic surgery.
conversion in a timely manner.

PLANNING AND ORGANIZATION

Planning of resources required for robotic surgical procedures.
* Ci ination of surgical d and prioritization.
Organization of ive- i rati ive
activities.

* Monitoring and supplying of missing/damaged instruments

and materials. TRAINING AND PROFESSIONAL DEVELOPMENT

o Identification of training needs for nursing staff in robotic

surgery.
PATIENT SAFETY SAFETY AND ASEPSIS e D p! and ination on new ies and
* Monitoring the patient’s condition during robotic o Knowledge and adherence to aseptic and sterilization procedures.
surgery. ﬁ protocols.
o Verifying and adhering to safety protocols to minimize e Monitoring potential risks or violations of safety standards
the risk of complications or incidents. during the procedure. QUALITY AND SAFETY ASSESSMENT
e Monitoring and evaluation of nursing robotic practices to ensure
y m patient safety and quality of care.
DATA AND DOCUMENTATION MANAGEMENT DOCUMENTATION AND INFORMATION . o Imp and i ion of ies for risk
¢ Accurate recording of information pertaining to the ® Accurate recording of instrumental activities during the management.
surgical procedure (instruments, materials, significant procedure.
events). “o Documentation of data related to the instruments used and
» Documenting measures taken to ensure patient safety their conditions. LEADERSHIP AND COMMUNICATION

during robotic surgery. e Motivation and support of the nursing team, creating a

collaborative and positive work environment.
e Leadership role in promoting best nursing practice in robotic
surgery.

Figure 1. Algorithm for representation of uro-oncological robotic nursing skills.

tions related to the possible location of Trendelemburg, he also interprets timely messages displayed on
the robotic monitor °. This nursing figure will also be responsible for the tracking and number of uses
of the robotic instrument and its reintegration if necessary '>!1. The literature demonstrates that docu-
mentation of practices of perioperative nurses in the operating room is important for the continuity of
patient care and patient safety . For this reason, the circulating room nurse and the entire robotic team
must ensure that the information relating to the surgical procedure (instruments, materials, significant
events) and the measures obtained to ensure patient safety during robotic surgery are documented.

Scrub robotic nurse

The scrub nurse proceeds with the sterile dressing of the robotic arms and ensures the maintenance
of asepsis and sterility according to the protocols >, making sure that the necessary instruments are
present in the room during the surgical operations; he/she inspects the integrity of the instruments be-
fore, during, and after each surgery; he/she can recognize any system errors and manage them together
with the robotic team !, Several studies show that system malfunctions, if not timely managed, can
induce referral or conversion to open or laparoscopic surgery, rarely causing injury to the patient 101318,
Applying a standardized setup of surgical instruments on the mother and servant tables can help reduce
the room’s preparation time and improve the robotic program’s efficiency *°. The scrub nurse and the
circulating RN collaborate for an accurate recording of the instrumental activities during the procedure
and the documentation of the data relating to the instruments used *°.

Chief robotic nurse

The chief robotic nurse, interpreted as a nursing coordinator in this specific context, is represented as the
most experienced of the nursing team that develops and maintains clinical and professional skills in this
area . Identifying the chief RN is essential for the optimal planning of the OR; procuring instruments;
training staff and collaboration between the nursing and robotics teams *°. The chief robotic nurse, joint-
ly with the robotic team nurses, should engages in proactive communication to support the team and
discovers what help is needed to improve the quality of performance ?°. Therefore, the chief RN should
monitor and evaluate robotic nursing practices to ensure patient safety and quality of care, and to imple-
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ment risk management strategies 2. Working with a reference surgeon allows the chief RN to establish
and implement the actions to develop a standardized room layout for each surgical case (positions of the
robotic, the console, the mother table, etc...) ¥°. An important aspect that chief RNs should pay attention
to is the assignment of a “coherent team” to the robotic procedure to be performed *°. A “coherent team”
is a group of nurses who are experienced in the procedure and who are aware of the specific additional
protocols. It is recommended that the team be assigned to the surgery the day before the procedure *°.
Other responsibilities are management of the daily program of robotic interventions to coordinate the
operating time and instrumental availability; robotic inventory management; supervision; support and ad-
vice. Furthermore, the chief RN is guidance of new staff and the training of the team through the creation
of educational programs with the aim of keeping the team up to date and enabled for their practice %.

Tools for OR nurse’s assessing the competencies

In the context of the OR, the competence concept has been defined in relation to technical (practical and sit-
uational knowledge, knowledge of clinical protocols and standards) and non-technical (holistic and empathic
care, coordination, communication, and teamwork) skills 23. Before the design of the PPCS-R scale by Gillespie
et al 2%, some researchers developed generic tools to assess perceived competency in nursing practice. The
domains identified by these measurements were represented by caring skills and general areas of self-per-
ception; assessment, planning, decision-making, cognition, research and social participation %%, job role,
helper, teaching-coaching, quality assurance, and situation management %, knowledge base, management,
professionalism, nursing process, problem-solving . The major limitation encountered when using generic
tools is the impossibility of grasping the contextual aspects characteristic of certain specialized fields. Specifi-
cally, the surgical setting of operating theaters is characterized by a high level of competence and knowledge
on the part of the professionals who work there, being also considered a high-risk environment %,

Before the devising of the Perceived Perioperative Competence Scale-Revised (PPCS-R) by Gillespie et
al 3, researchers developed generic tools to assess perceived competence in nursing practice. The major
limitation encountered when using generic tools is the impossibility of grasping the contextual aspects
characteristic of certain specialized fields. Perioperative competence was assessed by the PPCS-R through
40 items investigating six domains: basic knowledge and skills, leadership, collaboration, competence, em-
pathy, and professional development. The PPCS-R scale, therefore, focuses on the assessment of the skills
perceived by operating room nurses, emphasizing how the perception of one’s own competence, being an
integral part of the professional self-image, directly and indirectly, influences one’s role, care performance,
job satisfaction, maintenance of one’s skills 2°. Currently, the scale has been applied in perioperative nurs-
ing settings in Australia 23, China %, Sweden 3!, Turkey *?, and Iran 33, but not yet in Italy.

The tool used in the following study is the Revised Perioperative Competence Scale (PPCS-R) devel-
oped and validated by Gillespie BM, Polit DF, Hamlin L, and Chaboyer W in 2012.

The Perceived Perioperative Competence Scale (PPCS) is a tool used to assess the perceived compe-
tence of healthcare professionals in performing perioperative tasks in a specific domain, such as robotic
surgery. The scale aims to measure the self-perception of competence and confidence in performing var-
ious aspects of the perioperative process. Assessments can be conducted through a variety of methods,
including self-assessment questionnaires, peer evaluations, objective structured assessments of technical
skills (OSATS), and virtual reality simulators. These assessments may cover various aspects of robotic sur-
gery, including console operation, instrument manipulation, camera control, procedural knowledge, team-
work, and communication skills. The purpose of such assessments is to identify areas of strength and areas
for improvement in a surgeon’s robotic surgical skills, which can help guide training and professional devel-
opment. Additionally, these assessments can be used to monitor the progress of surgeons over time and
ensure that they meet the necessary competency standards for performing robotic surgical procedures.

The PPCS self-reported scale consists of 40 items characterized by questions relating to the eight
areas of competence identified by the authors; technical and procedural knowledge, practical knowl-
edge, aesthetic knowledge, communication, teamwork, coordination, and leadership. Each item is rep-
resented by a question (self-assessment) that can be answered using a 5-point Likert scale (1, never /5,
always). Various socio-demographic variables of the sample will also be investigated. Therefore, in this
context of the growing use of robotic surgical techniques, investigating peri-operative nursing skills, in
the Italian context, is essential to identify critical issues and strengths on which to base interventions
aimed at the development of best clinical practice. It’s worth noting that the development and valida-
tion of specific competence assessment tools, including the PPCS for robotic surgery, would typically
involve a rigorous research process to establish reliability and validity.
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Although this editorial has described how the RN’s role and skills are defined in the literature, it is
important to underline how poor and heterogeneous literature on this topic is still. Moreover, there is a
compelling need to evaluate the impact of the RN’s role on the surgical outcome in the uro-oncological
setting surgery °.

In addition, the assessment of the skills acquired or missing in the nursing team of this specific area
may reveal training or management needs. There are currently no validated Italian tools for a correct
assessment of nursing skills in the perioperative and robotic context. Instead, advanced nursing skills
require an adequate and specific training program. In the context of robotic training, the success of
robotic surgery procedures is correlated and dependent on the motivation of surgeons, anesthetists,
and nurses 34, So, to have a successful nursing team, it must be adequately trained and compliant with a
well-structured training program 34,

Another future research topic should be the patient’s positioning. For the correct positioning of the
patient, there are several recommendations *%. The most frequent wrong positioning complications
are stretching and compression of tissues, resulting in reduced blood flow and the risk of ischemia with
temporary or permanent damage, cutting injuries or prolonged pressure . The positioning guidelines
of the Registered Nurses Association of Perioperative 3’38 provide some key points, such as: performing
a pre-operative assessment for early identification of the risk of positioning injuries; identifying, se-
lecting, and using equipment and positioning devices for the prevention of pressure injuries; identify/
implement safe practices for the correct positioning of patients; take special precautions for obese or
pregnant patients; conduct a post-operative evaluation to identify surgical positioning injuries. Unfor-
tunately, there is no consistent literature on the specific management of uro-oncological patients in
robotic surgery. It would be interesting to produce more nursing studies of complications’ incidence and
management related to the positioning of patients in uro-oncological robotic surgery.

CONCLUSIONS

In conclusion, knowing the robotic nurse’s new responsibilities will help nurses act with awareness and
competence, structuring specific training program; remembering that excellent surgery outcome de-
pends on the nursing and surgical team acting collaboratively.
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