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Abstract: Surgical nursing has undergone remarkable transformation over the past few decades, evolving from a discipline primarily
focused on postoperative recovery to a comprehensive specialty encompassing the entire perioperative continuum. Contemporary
surgical nurses play pivotal roles before, during, and after surgery by integrating evidence-based practice, patient-centered care,
technological innovation, interdisciplinary collaboration, and quality improvement initiatives. The transition toward comprehensive
perioperative care has significantly improved patient safety, reduced surgical complications, shortened hospital stays, enhanced patient
satisfaction, and optimized healthcare resource utilization. Modern perioperative nursing extends beyond technical competence,
emphasizing holistic assessment, psychological support, risk stratification, infection prevention, pain management, enhanced recovery
protocols, patient education, and continuity of care across healthcare settings. Emerging technologies, including robotic surgery, artificial
intelligence, electronic health records, simulation-based education, telehealth, and digital monitoring systems, have further expanded the
responsibilities and competencies required of surgical nurses. Simultaneously, challenges such as increasing surgical complexity, aging
populations, workforce shortages, antimicrobial resistance, and healthcare-associated infections necessitate continuous professional
development and evidence-based nursing interventions. This review examines the evolution of surgical nursing, explores the expanding
scope of perioperative nursing practice, discusses current evidence supporting comprehensive perioperative care, highlights
technological innovations and enhanced recovery strategies, and outlines future directions for advancing surgical nursing practice.
Strengthening perioperative nursing through education, research, interdisciplinary collaboration, and patient-centered approaches
remains fundamental for improving surgical outcomes and promoting safer healthcare systems worldwide.

Keywords: Surgical nursing, perioperative nursing, postoperative care, patient safety, enhanced recovery after surgery, evidence-based practice,
perioperative assessment, infection prevention, pain management, nursing leadership.

Introduction

Surgical procedures represent one of the most frequently
performed healthcare interventions worldwide, with more than 300
million major surgical procedures conducted annually across
diverse healthcare systems (1). Surgical care has become
increasingly sophisticated due to advancements in medical
technology, minimally invasive techniques, robotic-assisted
surgery, precision medicine, and enhanced perioperative
management. These developments have transformed not only
surgical practice but also the responsibilities and professional
scope of surgical nurses.

Historically, surgical nursing primarily emphasized postoperative
recovery, wound care, pain management, monitoring vital signs,
and identifying complications after surgery. Although these
responsibilities remain essential, modern surgical nursing has
expanded significantly to include comprehensive perioperative
care encompassing preoperative assessment, intraoperative
patient advocacy, postoperative rehabilitation, discharge planning,
patient education, psychosocial support, and long-term follow-up
(2). This broader approach recognizes that patient outcomes are
influenced by nursing interventions throughout the entire surgical
journey rather than during postoperative recovery alone.
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The concept of perioperative nursing reflects an integrated
continuum of care beginning when surgery is first contemplated
and continuing until patients achieve complete functional recovery.
Perioperative nurses collaborate closely with surgeons,
anesthesiologists, physiotherapists, pharmacists, nutritionists,
infection prevention specialists, and other healthcare professionals
to ensure coordinated, individualized, and evidence-based care
(3). Such multidisciplinary collaboration has become increasingly
important because surgical patients often present with multiple
chronic illnesses, advanced age, complex medication regimens,
and significant psychosocial needs.

Modern healthcare also places considerable emphasis on patient-
centered care, shared decision-making, and quality improvement
initiatives. Surgical nurses are now expected to actively involve
patients and families in treatment planning, provide individualized
education, promote informed consent, alleviate anxiety, facilitate
rehabilitation, and encourage self-management after discharge
(4). These expanded responsibilities require advanced clinical
knowledge, communication skills, critical thinking, leadership
abilities, and technological competence.

The adoption of Enhanced Recovery After Surgery (ERAS)
protocols has further redefined surgical nursing practice by
integrating  evidence-based interventions throughout the
perioperative continuum. ERAS programs have demonstrated
substantial reductions in postoperative complications, hospital
length of stay, healthcare costs, and patient morbidity while
improving functional recovery and satisfaction (5). Nurses play
central roles in implementing ERAS recommendations through
patient education, nutritional optimization, early mobilization,
multimodal pain management, and continuous monitoring.
Technological innovations have similarly revolutionized surgical
nursing. Electronic health records, artificial intelligence, wearable
monitoring  devices, robotic-assisted  surgery, telehealth
consultations,  simulation-based  education, and digital
documentation systems have expanded nursing capabilities while
improving clinical decision-making and patient safety (6). These
technologies require continuous education and professional
adaptation to maintain high standards of care.

Despite these advances, surgical nursing continues to face
numerous challenges. Increasing surgical volumes, aging
populations, antimicrobial resistance, workforce shortages,
burnout, healthcare-associated infections, and rising patient
expectations place substantial demands on perioperative nurses
(7). Addressing these challenges requires strong leadership,
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continuous professional development, evidence-based practice,
supportive organizational cultures, and ongoing nursing research.
This review explores the transformation of surgical nursing from a
predominantly postoperative specialty to a comprehensive
perioperative discipline. It examines the evolution of nursing roles,
evidence-based  perioperative interventions, technological
innovations, multidisciplinary ~ collaboration, patient safety
initiatives, and future directions shaping surgical nursing practice.
Evolution of Surgical Nursing Practice

Surgical nursing has evolved from a role focused primarily on
postoperative bedside care to a comprehensive, evidence-based
specialty encompassing the entire perioperative continuum.
Initially, nurses concentrated on wound care, medication
administration, pain management, and monitoring recovery
following surgery. The introduction of aseptic surgical techniques
significantly expanded their responsibilities to include infection
prevention, sterile field maintenance, and instrument preparation,
contributing to reduced postoperative morbidity and mortality (8).
Advances such as minimally invasive and robotic-assisted surgery
further required nurses to develop specialized technical
competencies and adapt to rapidly changing technologies. Modern
surgical nursing is guided by evidence-based practice,
standardized clinical guidelines, and quality improvement
initiatives that enhance patient safety and reduce complications
(9). Additionally, perioperative nurses provide holistic, patient-
centered care by addressing physical, psychological, educational,
and social needs while collaborating closely with multidisciplinary
healthcare teams. This interprofessional approach improves
communication, continuity of care, and clinical outcomes (10).
Continuous education and competency development have
established surgical nursing as a highly specialized profession
dedicated to delivering safe, high-quality perioperative care.

The Concept of Comprehensive Perioperative Care
Comprehensive  perioperative care is a coordinated,
multidisciplinary approach that encompasses preoperative,
intraoperative, and postoperative care to optimize patient
outcomes throughout the surgical journey. It views surgery as a
continuous process requiring individualized assessment, effective
communication, and coordinated interventions from surgical
planning to complete recovery (11). Perioperative nurses play a
central role by providing patient-centered care that integrates
physical, psychological, educational, nutritional, and social
support. During the preoperative phase, nurses perform
comprehensive assessments to identify medical conditions,
nutritional deficits, psychosocial concerns, and modifiable risk
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factors that may influence surgical outcomes (12). They also
provide psychological support and patient education, which reduce
anxiety, improve treatment adherence, and promote faster
recovery (13). Nutritional optimization and individualized risk
assessments  for complications such as infections,
thromboembolism, pressure injuries, and postoperative delirium
further enhance patient safety (14). Comprehensive perioperative
care also extends beyond hospital discharge through rehabilitation
planning, telehealth follow-up, medication reconciliation, and
community-based support, ensuring continuity of care and
improved long-term recovery.

Preoperative Nursing Responsibilities:
Foundation for Safe Surgical Care

The preoperative phase is fundamental to achieving safe and
successful ~ surgical outcomes. Comprehensive  nursing
interventions  during this period reduce perioperative
complications, improve patient satisfaction, and promote faster
postoperative  recovery through systematic assessment,
individualized preparation, patient education, and interdisciplinary
collaboration (15). Surgical nurses conduct detailed preoperative
assessments that include medical and surgical history, allergies,
medications, nutritional status, lifestyle factors, and comorbidities
to identify potential perioperative risks and optimize patient
readiness for surgery (16). Physical examinations, laboratory
investigations, and diagnostic findings are reviewed to detect
abnormalities that may affect surgical or anesthetic management.
Risk assessment tools are used to identify patients at increased
risk of complications such as thromboembolism, infections,
pressure injuries, pulmonary complications, and postoperative
delirium, enabling timely preventive interventions (17). Nurses also
perform medication reconciliation, provide individualized education
on fasting, anesthesia, pain management, breathing exercises,
early mobilization, wound care, and discharge planning, while
offering psychological support to reduce anxiety and improve
patient confidence (18). Additionally, prehabilitation strategies,
including nutritional optimization, exercise, smoking cessation, and
respiratory training, enhance patients' physiological resilience
before surgery (19). Through comprehensive assessment, patient
advocacy, and adherence to surgical safety protocols,
perioperative nurses establish the foundation for safe surgery and
improved postoperative recovery.

Intraoperative Nursing Care: Ensuring Safety and Excellence
During Surgery

The intraoperative phase begins when the patient enters the
operating room and continues until transfer to the post-anesthesia

Building the
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care unit. During this period, perioperative nurses play essential
roles in ensuring patient safety, maintaining aseptic practice,
facilitating communication, and supporting efficient surgical
procedures (20). Acting as patient advocates, they protect the
dignity, privacy, and safety of anesthetized patients by verifying
patient identity, confirming the correct surgical procedure and site,
ensuring proper positioning, and addressing safety concerns.
Circulating and scrub nurses work collaboratively to coordinate
patient care, maintain sterile fields, prepare surgical instruments,
and support the surgical team throughout the procedure (21). Strict
adherence to aseptic techniques, infection prevention protocols,
and the World Health Organization Surgical Safety Checklist
significantly reduces surgical complications and communication
errors (22). Perioperative nurses also monitor patient positioning,
blood loss, fluid balance, equipment functionality, and specimen
management while adapting to advanced technologies such as
robotic and minimally invasive surgery. Effective interdisciplinary
communication using standardized approaches, such as SBAR,
enhances teamwork and patient safety (23). Continuous
competency development, emergency preparedness, and
evidence-based practice enable intraoperative nurses to provide
high-quality care and contribute significantly to successful surgical
outcomes.

Postoperative Nursing Care: Promoting Recovery Beyond the
Operating Room

Postoperative care remains a vital component of comprehensive
perioperative nursing, focusing on early recovery, prevention of
complications, and restoration of optimal patient function.
Immediately after surgery, nurses in the post-anesthesia care unit
(PACU) perform continuous assessments of airway patency,
respiratory and cardiovascular status, neurological function, pain,
temperature, fluid balance, wound condition, and level of
consciousness to identify complications promptly (24). Effective
pain management using multimodal approaches, including
pharmacological and non-pharmacological interventions, improves
patient comfort, facilitates early mobilization, and minimizes opioid-
related adverse effects (25). Nurses also promote respiratory
health through deep breathing exercises, incentive spirometry,
coughing techniques, and appropriate positioning to prevent
pulmonary complications. Early mobilization, careful fluid and
electrolyte management, and regular wound assessment
contribute to faster recovery and reduced postoperative morbidity.
Additionally, nurses manage postoperative nausea and vomiting,
provide wound care education, and initiate discharge planning
early by educating patients about medications, rehabilitation,
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nutrition, follow-up care, and warning signs of complications.
Through vigilant monitoring, patient education, and coordinated
multidisciplinary care, postoperative nurses play a crucial role in
enhancing recovery, preventing complications, and ensuring
successful transition from hospital to home.

Anaesthesia Reversal

Anaesthesia reversal is a critical phase of postoperative recovery
in which patients gradually regain consciousness and physiological
stability following the administration of anesthetic agents. During
this period, nurses in the post-anesthesia care unit (PACU) closely
monitor airway patency, respiratory effort, oxygen saturation, level
of consciousness, neuromuscular function, and hemodynamic
status to ensure safe emergence from anesthesia. They assess for
complications such as residual neuromuscular blockade,
respiratory  depression, delayed awakening, postoperative
agitation, nausea and vomiting, and airway obstruction. Prompt
recognition and management of these complications, along with
continuous communication with the anesthesia team, facilitate safe
recovery, reduce postoperative morbidity, and promote a smooth
transition to further postoperative care (26).

Enhanced Recovery After Surgery (ERAS): Revolutionizing
Perioperative Nursing Practice

Enhanced Recovery After Surgery (ERAS) is an evidence-based,
multidisciplinary approach that optimizes perioperative care by
reducing surgical stress, minimizing complications, promoting
faster recovery, and shortening hospital stays while maintaining
patient safety (27). Initially developed for colorectal surgery, ERAS
protocols are now widely implemented across multiple surgical
specialties. Perioperative nurses play a pivotal role in ERAS by
coordinating patient care throughout the surgical continuum,
providing comprehensive education on surgical expectations, pain
management, early mobilization, nutrition, and rehabilitation to
improve patient participation and adherence. Nutritional
optimization, including reduced fasting periods, preoperative
carbohydrate loading, and early postoperative nutrition, is a key
component that enhances wound healing and reduces
complications (28). Nurses also facilitate multimodal pain
management using opioid-sparing strategies, encourage early
ambulation to improve pulmonary and gastrointestinal function,
and monitor patients' tolerance to early oral intake. Furthermore,
perioperative nurses contribute to continuous quality improvement
through auditing, protocol compliance monitoring, and evaluation
of patient outcomes. Extensive evidence demonstrates that ERAS
programs  significantly reduce postoperative complications,
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hospital length of stay, readmission rates, and healthcare costs
while improving recovery, making ERAS an essential standard in
contemporary perioperative nursing practice (29).

Infection Prevention and Patient Safety in Perioperative
Nursing

Patient safety is the primary goal of perioperative nursing, with
infection prevention serving as a key strategy to reduce surgical
complications. Surgical site infections (SSls) remain among the
most common healthcare-associated infections, leading to
increased morbidity, prolonged hospitalization, higher healthcare
costs, and mortality (30). Perioperative nurses play a crucial role in
preventing infections by strictly adhering to evidence-based
practices, including hand hygiene, maintenance of sterile
techniques, surgical hand antisepsis, proper gowning and gloving,
instrument sterilization, and preservation of sterile fields. They also
ensure timely administration of prophylactic antibiotics, maintain
perioperative normothermia through active warming measures,
and implement standardized skin preparation protocols to minimize
microbial contamination. Environmental cleanliness, equipment
disinfection, and proper waste management further contribute to
infection prevention. Beyond infection control, nurses promote
overall patient safety by preventing medication errors, falls,
pressure injuries, retained surgical items, and wrong-site surgeries
through standardized protocols and effective communication.
Active implementation of the World Health Organization Surgical
Safety Checklist significantly improves teamwork and reduces
perioperative complications (31). Furthermore, fostering a culture
of safety through incident reporting, continuous education,
simulation training, and quality improvement initiatives enables
perioperative nurses to enhance patient outcomes and ensure
safe, high-quality surgical care.

Technological Innovations Transforming Surgical Nursing
Rapid technological advancements have significantly transformed
perioperative nursing by improving diagnostic accuracy, surgical
precision, patient monitoring, documentation, and clinical decision-
making while requiring nurses to develop advanced technical
competencies (32). Electronic Health Records (EHRs) enhance
documentation accuracy, facilitate communication among
healthcare professionals, improve continuity of care, and support
quality improvement through efficient data management. Robotic-
assisted and minimally invasive surgeries require perioperative
nurses to acquire specialized skills in equipment operation, patient
positioning, troubleshooting, and workflow coordination. Artificial
Intelligence (Al) further supports perioperative practice by
predicting postoperative complications, identifying high-risk
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patients, monitoring clinical deterioration, and assisting evidence-
based decision-making, enabling timely nursing interventions and
improved patient outcomes (33). Additionally, telehealth has
expanded perioperative care through virtual consultations, remote
patient education, postoperative follow-up, and rehabilitation
monitoring, particularly benefiting patients in remote areas.
Wearable monitoring devices and simulation-based education
further enhance patient surveillance and nursing competency.
Other digital technologies, including barcode medication
administration, smart infusion pumps, and automated medication
systems, improve efficiency and patient safety. Despite these
advances, challenges such as cybersecurity risks, implementation
costs, ongoing staff training, and ethical concerns necessitate
continuous  professional  development  while  maintaining
compassionate, patient-centered care.

Leadership and Interdisciplinary Collaboration in Surgical
Nursing

Effective perioperative care depends upon strong nursing
leadership and interdisciplinary collaboration. Modern surgical
environments involve highly complex procedures requiring
seamless coordination among surgeons, anesthesiologists,
nurses, pharmacists, physiotherapists, infection prevention
specialists, dietitians, and administrative personnel. Surgical
nurses frequently serve as coordinators who facilitate
communication, resolve conflicts, advocate for patients, and
ensure continuity of care throughout the perioperative journey (34).
Leadership within surgical nursing extends beyond managerial
responsibilities. Clinical nurse leaders promote evidence-based
practice, mentor junior staff, coordinate quality improvement
initiatives, supervise competency development, participate in
policy formulation, and encourage professional accountability.
Transformational leadership styles have been associated with
higher staff satisfaction, lower burnout, improved teamwork, and
enhanced patient outcomes.

Interdisciplinary collaboration improves clinical decision-making by
integrating diverse professional expertise into individualized
patient care plans. Effective collaboration reduces communication
failures, medication errors, duplicate investigations, treatment
delays, and preventable adverse events. Structured
communication frameworks such as SBAR and multidisciplinary
ward rounds strengthen teamwork and facilitate timely information
exchange.

Nurse-led quality improvement initiatives have contributed
substantially to reductions in surgical site infections, catheter-
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associated infections, medication errors, pressure injuries, falls,
and postoperative complications. Participation in research, clinical
audits, evidence implementation projects, and continuous
education enables nurses to drive innovation within perioperative
services.

Professional development remains fundamental to maintaining
excellence in surgical nursing. Lifelong learning through continuing
education, specialty certification, workshops, conferences,
simulation training, and postgraduate education ensures nurses
remain competent amid rapidly evolving surgical technologies and
evidence-based practices.

Challenges in Modern Surgical Nursing

Despite significant advancements in perioperative care, surgical
nursing continues to face challenges that influence patient
outcomes, workforce sustainability, and healthcare quality.
Increasing surgical complexity, technological innovations, and
rising patient expectations require perioperative nurses to
continuously update their knowledge and clinical competencies
(35). The growing number of older adults with multiple chronic
conditions, including cardiovascular disease, diabetes, obesity,
and respiratory  disorders, demands individualized,
multidisciplinary care due to their increased risk of postoperative
complications. Workforce shortages, high workloads, burnout, and
the retirement of experienced nurses further affect the quality and
continuity of perioperative care, with inadequate staffing linked to
higher rates of errors and poorer patient outcomes (36). Rapid
technological advancements, while improving surgical care,
require ongoing education and organizational investment to ensure
competency. Additional challenges include healthcare-associated
infections, antimicrobial resistance, communication failures within
multidisciplinary teams, occupational stress, and healthcare
disparities affecting access to surgical services. Furthermore,
translating research evidence into routine clinical practice remains
difficult because of limited resources and organizational barriers.
Addressing these issues through continuous professional
development, effective leadership, interdisciplinary collaboration,
and evidence-based practice is essential for maintaining safe,
efficient, and high-quality perioperative nursing care.

Future Directions in Surgical Nursing

The future of surgical nursing will be shaped by technological
innovation,  personalized  medicine, digital  healthcare,
interdisciplinary collaboration, and an increasing emphasis on
patient-centered care. As healthcare systems continue to evolve,
perioperative nurses will assume even greater leadership roles in
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improving surgical safety, quality, efficiency, and patient outcomes
(37).

Artificial intelligence is expected to become increasingly integrated
into perioperative nursing practice. Al-supported clinical decision
support systems may assist nurses in predicting postoperative
complications, identifying high-risk patients, optimizing staffing
allocation,  monitoring  physiological ~ deterioration,  and
recommending individualized interventions. Machine learning
algorithms will likely improve risk prediction models for infections,
sepsis, falls, pressure injuries, and readmissions, enabling earlier
nursing interventions and better patient outcomes.

Precision medicine will further individualize perioperative care by
incorporating genetic, molecular, environmental, and lifestyle
factors into treatment planning. Surgical nurses will increasingly
participate in personalized patient education, individualized risk
assessment, tailored pain  management, and precision
rehabilitation  strategies based on each patient's unique
characteristics (38).

Digital health technologies will continue expanding beyond hospital
settings. Remote patient monitoring, wearable biosensors, mobile
health applications, and telehealth platforms will facilitate
continuous postoperative  surveillance, early detection of
complications, medication adherence, rehabilitation support, and
patient education. Nurses will play central roles in interpreting
remotely collected data, coordinating follow-up care, and ensuring
continuity across healthcare settings.

Simulation-based education is expected to become even more
sophisticated through virtual reality, augmented reality, and
artificial  intelligence-assisted  learning  platforms.  These
educational technologies will enhance technical competence,
clinical reasoning, communication skills, crisis management, and
interdisciplinary teamwork while improving patient safety (39).
Leadership development will become increasingly important as
perioperative nurses assume greater responsibilities in healthcare
management, policy development, quality improvement, clinical
research, and organizational decision-making. Advanced practice
perioperative nurses will contribute significantly to evidence
implementation, workforce development, healthcare innovation,
and patient advocacy.

Research in perioperative nursing should continue expanding to
generate stronger evidence regarding nursing interventions,
patient experiences, technological innovations, healthcare delivery
models, and long-term surgical outcomes. Greater nurse
participation in multicenter clinical research, systematic reviews,
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implementation science, and quality improvement projects will
strengthen the scientific foundation of surgical nursing.
Sustainability is also emerging as an important consideration within
perioperative care. Operating rooms generate substantial medical
waste and consume significant healthcare resources. Nurses can
contribute to environmentally sustainable healthcare through
waste reduction initiatives, appropriate resource utilization,
recycling programs, energy conservation, and environmentally
responsible procurement without compromising patient safety (40).
Interprofessional education will remain essential for strengthening
teamwork and communication among healthcare professionals.
Collaborative  learning  experiences involving  surgeons,
anesthesiologists, nurses, pharmacists, physiotherapists, and
other healthcare providers foster mutual understanding, shared
decision-making, and coordinated patient care.

Overall, the future of surgical nursing lies in combining
technological innovation with compassionate, evidence-based,
holistic, and patient-centered practice. Continuous professional
development, leadership, research, and interdisciplinary
collaboration will remain fundamental to meeting the evolving
needs of surgical patients worldwide (41).

Conclusion

Surgical nursing has undergone a profound transformation from a
discipline primarily focused on postoperative care to a
comprehensive perioperative specialty that encompasses the
entire surgical continuum. Contemporary perioperative nurses
contribute significantly to patient safety, clinical excellence,
interdisciplinary collaboration, technological integration, quality
improvement, and evidence-based practice. Their expanding
responsibilities include comprehensive preoperative assessment,
psychological preparation, intraoperative patient advocacy,
infection  prevention, postoperative  rehabilitation, patient
education, discharge planning, and long-term follow-up.

The adoption of Enhanced Recovery After Surgery protocols,
minimally invasive surgical techniques, digital health technologies,
artificial intelligence, electronic health records, and telehealth has
further expanded the scope and impact of perioperative nursing.
These innovations have enabled earlier identification of
complications, improved patient engagement, enhanced clinical
decision-making, shortened hospital stays, reduced healthcare
costs, and improved overall surgical outcomes.

Despite these advances, surgical nursing continues to face
challenges related to workforce shortages, aging populations,
increasing  patient  complexity, antimicrobial  resistance,
technological adaptation, healthcare disparities, and occupational
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burnout.
investment in nursing education,
research, evidence implementation, interdisciplinary collaboration,
and supportive healthcare environments.

Addressing these challenges requires sustained
leadership development,

Future perioperative nursing will increasingly emphasize
personalized medicine, digital healthcare, artificial intelligence,
remote patient monitoring, simulation-based education, and
sustainable healthcare practices. However, regardless of
technological progress, the fundamental principles of
compassionate care, patient advocacy, ethical practice, effective
communication, and holistic nursing will remain central to
perioperative excellence.

Transforming surgical nursing from traditional postoperative care
to comprehensive perioperative care represents not merely an
expansion of professional responsibilities but a paradigm shift
toward integrated, evidence-based, patient-centered healthcare.
Continued advancement of perioperative nursing will be essential
for improving surgical safety, optimizing recovery, enhancing
patient experiences, and achieving high-quality healthcare
outcomes in the rapidly evolving global surgical landscape.
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