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Abstract: The evolution of surgical techniques from traditional open surgeries to minimally invasive laparoscopic and 

robotic-assisted procedures has transformed the global healthcare landscape. Nurses, as key members of surgical teams, 

play a vital role in ensuring the efficiency, safety, and quality of patient care throughout the perioperative continuum. Their 

responsibilities have expanded from basic assistance to highly technical roles involving robotic system management, 

equipment troubleshooting, sterile field maintenance, and patient education. This review explores the multifaceted role of 

nurses in robotic and laparoscopic surgery units, emphasizing their competencies, challenges, and contributions to patient 

outcomes. It also highlights the importance of training, interdisciplinary collaboration, and ethical considerations in 

advanced surgical nursing practice. 
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1. Introduction 

The rapid advancement of technology in healthcare has 

brought about a paradigm shift in surgical practices. 

Traditional open surgeries, once the mainstay of treatment, 

are increasingly being replaced by minimally invasive 

techniques, such as laparoscopic and robotic-assisted 

surgeries. These innovations promise smaller incisions, 

faster recovery, reduced pain, and improved precision. 

However, the complexity of these procedures necessitates 

specialized nursing competencies, not only in technical 

operation but also in patient-centered care and 

multidisciplinary coordination. 

Nurses in robotic and laparoscopic surgery units are 

integral members of the perioperative team. Their 

expertise ensures safe handling of sophisticated 

instruments, smooth workflow, and effective patient 

monitoring. As surgery becomes more technology-driven, 

the role of the nurse evolves from a passive assistant to an 

active clinical technologist and patient advocate. This 

article examines how nurses adapt to these new roles, the 

challenges they face, and the strategies that enhance their 

performance in advanced surgical settings. 

2. Evolution of Minimally Invasive Surgery 

Minimally invasive surgery (MIS) emerged as a 

revolutionary development in the late 20th century. 

Laparoscopic surgery, introduced in the 1980s, allowed 

surgeons to perform complex procedures using small 

incisions and camera-guided instruments. This led to 

reduced trauma and shorter hospital stays. The 

subsequent introduction of robotic-assisted surgery 

systems, such as the Da Vinci Surgical System, expanded 

the scope of MIS by offering enhanced precision, dexterity, 

and 3D visualization. 

These advancements have redefined the surgical 

environment. Nurses must adapt to new technologies and 

workflows, moving from conventional instrument handling 
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to operating high-tech consoles and robotic arms. The shift 

also requires enhanced collaboration between surgeons, 

anesthesiologists, biomedical engineers, and nurses to 

ensure patient safety and surgical efficacy. 

3. Role of Nurses in Laparoscopic Surgery Units 

3.1 Preoperative Responsibilities 

In laparoscopic units, nurses are responsible for preparing 

patients both physically and psychologically. This includes 

assessing baseline parameters, verifying consent, and 

providing education about the procedure, recovery 

expectations, and potential complications. They ensure the 

availability and sterility of laparoscopic equipment, 

including trocars, insufflators, and camera systems. 

Preoperative preparation also involves confirming proper 

functioning of devices, arranging surgical instruments in 

sequence, and coordinating with anesthesia and surgical 

teams. The nurse’s attention to detail reduces the risk of 

intraoperative errors, ensuring a seamless surgical flow. 

3.2 Intraoperative Role 

During laparoscopic procedures, nurses maintain the 

sterile field, manage the laparoscopic tower, control 

insufflation pressures, and assist in troubleshooting 

camera issues. They monitor the patient’s physiological 

responses, ensuring vital parameters remain stable. The 

scrub nurse assists in instrument exchange and ensures 

that delicate tools are handled properly, while the 

circulating nurse coordinates supplies and communicates 

between the sterile field and support staff. 

These responsibilities demand quick decision-making and 

situational awareness, as even a minor equipment 

malfunction can disrupt the procedure. Nurses must be 

adept in managing insufflation devices, light sources, and 

suction systems, ensuring optimal visualization throughout 

surgery. 

3.3 Postoperative Role 

Postoperatively, nurses monitor patients for complications 

such as bleeding, infection, and shoulder pain caused by 

residual CO₂. They provide wound care, pain 

management, and patient education on mobilization and 

dietary modifications. Teaching self-care techniques and 

recognizing warning signs are essential to ensuring patient 

safety during recovery. 

4. Role of Nurses in Robotic Surgery Units 

4.1 Specialized Technical Competence 

Robotic-assisted surgeries integrate computer technology, 

3D visualization, and mechanical precision. Nurses in 

robotic units require extensive technical proficiency to 

assemble, calibrate, and sterilize robotic systems. They 

ensure robotic arms, endoscopic instruments, and console 

interfaces are functioning properly. This role demands 

familiarity with robotic systems, their limitations, and safety 

mechanisms. 

Nurses often act as robotic system specialists, assisting 

surgeons in docking and positioning robotic arms, and 

troubleshooting real-time errors. Their technical vigilance 

ensures uninterrupted surgical procedures. 

4.2 Intraoperative Coordination 

In robotic surgeries, the circulating nurse plays a pivotal 

role. Since the surgeon operates remotely from the 

console, nurses serve as the “hands and eyes” at the 

patient’s bedside. They are responsible for inserting 

trocars, adjusting robotic instruments, and maintaining 

sterile integrity. Coordination between the console 

surgeon, bedside assistant, and nursing staff is vital for 

patient safety. 

4.3 Patient Monitoring and Safety 

Patient safety remains a top priority. Nurses monitor 

anesthesia depth, positioning, and potential pressure 

injuries, as robotic surgeries often require prolonged 

durations. Continuous vigilance prevents complications 

like nerve compression, hypothermia, and cardiovascular 

strain. Their proactive interventions significantly influence 

postoperative outcomes. 

5. Perioperative Nursing Process in Advanced Surgery 

Units 

The perioperative nursing process in robotic and 

laparoscopic settings is guided by evidence-based 

protocols that integrate patient care with technological 

precision. It comprises five stages: 

1. Assessment: Collecting detailed patient data 

including history, comorbidities, allergies, and 

surgical risk. 

2. Diagnosis: Identifying nursing problems such as 

anxiety, infection risk, or impaired mobility. 

http://www.scientificjournal.in/
https://scientificjournal.in/


www.scientificjournal.in  YEAR: 2025          VOLUME: 3           ISSUE: 2 
 

copyright©: Scientific Journal        231 
 

3. Planning: Collaborating with the surgical team to 

plan intraoperative and postoperative 

interventions. 

4. Implementation: Executing the nursing plan 

through equipment preparation, intraoperative 

monitoring, and patient support. 

5. Evaluation: Reviewing patient outcomes and 

identifying areas for quality improvement. 

This structured approach ensures comprehensive and safe 

surgical care. 

6. Education and Training Requirements 

With the increasing adoption of robotic and laparoscopic 

surgeries, nurse education and upskilling are essential. 

Specialized training programs, simulation-based learning, 

and continuing education courses help nurses develop 

competence in advanced surgical procedures. 

Many institutions now incorporate perioperative technology 

modules in nursing curricula. Certification programs, such 

as the CNOR (Certified Nurse Operating Room) or Robotic 

Surgery Specialist Certification, enhance professional 

credibility. Simulation labs allow nurses to practice system 

setup, troubleshooting, and emergency management in 

controlled environments, thereby increasing confidence 

and reducing intraoperative errors. 

7. Ethical and Legal Considerations 

The integration of robotics into healthcare raises ethical 

and legal concerns. Nurses must uphold patient 

confidentiality, informed consent, and autonomy, 

especially when patients express fear about robotic 

involvement. They must ensure that patients understand 

that robots do not perform surgery independently, but 

rather assist surgeons under direct supervision. 

Legal accountability can be complex when technology 

malfunctions occur. Nurses must meticulously document 

procedures, equipment checks, and interventions to 

safeguard against medico-legal implications. Adherence to 

institutional policies and manufacturer guidelines remains 

crucial. 

8. Challenges Faced by Nurses in Advanced Surgical 

Settings 

Despite their growing importance, nurses encounter 

several challenges in robotic and laparoscopic surgery 

units: 

• Technological Complexity: Constant updates in 

equipment require ongoing learning and 

adaptation. 

• High Stress Levels: Procedures are intricate and 

time-sensitive, demanding intense concentration. 

• Limited Training Opportunities: Access to 

simulation labs and workshops may be restricted, 

especially in developing regions. 

• Workplace Ergonomics: Extended surgical 

durations can lead to fatigue and musculoskeletal 

discomfort. 

• Ethical Dilemmas: Balancing patient 

understanding and technological dependence can 

be challenging. 

Overcoming these barriers requires institutional support, 

mentoring, and continuous professional development. 

9. Interdisciplinary Collaboration 

Effective collaboration between nurses, surgeons, 

anesthetists, and biomedical engineers ensures smooth 

surgical operations. Nurses act as liaisons, facilitating 

communication and workflow synchronization. This 

collaboration extends to preoperative planning, 

intraoperative problem-solving, and postoperative care 

coordination. 

Interdisciplinary teamwork also enhances innovation in 

patient care and supports the development of new 

protocols for robotic and laparoscopic units. Regular team 

briefings, debriefings, and audits strengthen 

communication and minimize errors. 

10. Patient-Centered Nursing Care 

While technology dominates the surgical environment, 

holistic nursing care remains the cornerstone of practice. 

Nurses must balance the technical aspects of their role with 

emotional and psychological support. Providing 

reassurance, addressing anxiety, and maintaining dignity 

during procedures reinforce trust between patients and 

healthcare professionals. 

Patient-centered care also involves tailoring discharge 

instructions, promoting early mobilization, and ensuring 
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pain control. Nurses thus play a crucial role in bridging 

advanced technology with compassionate care. 

11. Quality Improvement and Evidence-Based Practice 

Continuous quality improvement initiatives ensure optimal 

patient outcomes. Nurses contribute by collecting data, 

auditing surgical outcomes, and participating in research. 

Evidence-based practice (EBP) enables nurses to 

integrate scientific findings into patient care, enhancing 

safety and efficiency. 

For instance, studies have shown that structured robotic 

nursing protocols reduce surgical downtime and prevent 

complications. Nurses who engage in EBP projects 

contribute to the advancement of perioperative science 

and clinical excellence. 

12. Future Directions and Innovations 

The future of surgical nursing lies in technological 

integration, automation, and data analytics. Artificial 

intelligence (AI) and machine learning will soon assist in 

predicting surgical outcomes, guiding nurses in proactive 

patient management. Wearable monitoring devices, 3D 

imaging, and augmented reality are set to revolutionize 

perioperative environments. 

Nurses must remain at the forefront of this transformation 

by embracing continuous learning and leadership roles in 

technological innovation. Developing specialized nursing 

roles, such as Robotic Systems Coordinator or Technology 

Integration Nurse, will enhance nursing visibility and 

professional growth. 

13. Recommendations 

• Establish dedicated robotic surgery training 

centers for nurses. 

• Introduce standardized competency frameworks 

in perioperative education. 

• Foster interdisciplinary teamwork through 

simulation-based collaboration exercises. 

• Strengthen ethical guidelines related to robotic 

and AI-assisted care. 

• Encourage nursing research and publications on 

technology-driven care models. 

These measures will ensure that nursing professionals are 

well-prepared for the future of surgical care. 

14. Conclusion 

Robotic and laparoscopic surgery represent a 

transformative era in healthcare, offering patients improved 

precision, reduced trauma, and faster recovery. However, 

these advances also demand a technically skilled, ethically 

grounded, and patient-centered nursing workforce. Nurses 

serve as the bridge between human compassion and 

machine precision—ensuring that technology enhances, 

rather than replaces, the essence of nursing care. 

Their expanding roles encompass not only technical 

expertise but also leadership in patient safety, team 

coordination, and quality improvement. By embracing 

lifelong learning and innovation, nurses will continue to 

shape the future of surgical care in an increasingly 

digitalized world. 

Bibliography 

1. Ball, K., & Kantor, A. (2021). The Role of the 

Perioperative Nurse in Robotic Surgery. 

AORN Journal, 113(4), 389–398. 

2. Spruce, L. (2019). Back to Basics: Robotic-

Assisted Surgery. AORN Journal, 110(2), 

147–154. 

3. Immenroth, M., et al. (2020). Learning curves 

in laparoscopic surgery: a review. Surgical 

Endoscopy, 34(8), 3430–3440. 

4. Reddy, R., & Jacob, J. (2022). The evolving 

role of nurses in robotic-assisted surgeries. 

Journal of Nursing and Health Sciences, 11(3), 

215–223. 

5. Croke, L. (2021). Ethical considerations in the 

use of surgical robots. AORN Journal, 114(5), 

473–480. 

6. World Health Organization. (2022). Global 

guidelines for surgical safety and infection 

prevention. WHO Publications. 

7. Almarzouqi, A., & Alhashmi, F. (2020). 

Integrating technology in perioperative 

nursing education. International Journal of 

Nursing Education, 12(2), 87–95. 

8. Gaughan, C., & Minton, C. (2023). 

Perioperative nursing in the robotic era: 

Challenges and opportunities. Journal of 

Advanced Nursing Practice, 29(6), 512–524. 

http://www.scientificjournal.in/
https://scientificjournal.in/


www.scientificjournal.in  YEAR: 2025          VOLUME: 3           ISSUE: 2 
 

copyright©: Scientific Journal        233 
 

9. Association of PeriOperative Registered 

Nurses (AORN). (2023). Perioperative 

Standards and Recommended Practices. 

Denver, CO: AORN Publications. 

10. Pandey, R., & George, S. (2021). Simulation-

based training for robotic surgery nursing. 

Indian Journal of Nursing Research, 12(4), 

201–209. 

 

http://www.scientificjournal.in/
https://scientificjournal.in/

