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Abstract

Background: Pressure injuries (PIs) in surgical settings is a major patient safety concern, contributing
to increased morbidity, prolonged hospitalization, and greater healthcare costs. Prolonged
immobility, anesthesia, surgical positioning, and device-related pressure place perioperative patients
at particularly high risk. This mini review synthesizes contemporary literature on PIs prevention and
risk assessment in perioperative environments, with emphasis on the use of specialized tools,
particularly the Munro Scale and evidence-based strategies such as optimized support surfaces,
positioning, moisture management, and early skin assessment. Comparative findings indicate that
the Munro Scale offers superior predictive accuracy for surgical patients compared with the widely
used Braden Scale. The review also highlights persistent challenges, including limited
implementation, lack of standardization, and insufficient knowledge among perioperative staff. A
multidisciplinary, proactive, and individualized approach is essential to effective PI prevention,
while future work should prioritize EHR-integrated risk tools, enhanced staff training, and broader
adoption of perioperative prevention bundles.

Keywords: pressure injury; perioperative care; surgical patients; munro scale; risk assessment;
prevention

1. Introduction

PIs represent a major global health concern, particularly within hospital and perioperative
settings. Also known as pressure ulcers, Pls are defined as localized damage to the skin and/or
underlying tissue resulting from sustained pressure, shear, or a combination of both, leading to
ischemia and tissue necrosis [1].

The incidence of perioperative or intraoperative pressure injuries varies widely across surgical
populations and study designs. Operating room-acquired pressure injuries have been reported in
approximately 5.8% of surgical patients in a Turkish cross-sectional study [2]. Among older adults
aged >65 years, perioperative cohorts demonstrate incidence rates of around 18.8%, highlighting the
increased vulnerability of geriatric surgical patients [3]. In high-risk surgical populations,
intraoperative acquired pressure injuries (IAPI) have been reported at approximately 15.6% among
orthopedic surgical patients, based on a prospective observational study involving 422 participants
[4], and nearly 25% among open-heart surgical patients according to prospective studies and meta-
analytic findings [5]. Consequently, large-scale reviews and expert commentaries summarize a broad
overall incidence range of 0.3%-66%, reflecting heterogeneity in surgery type, procedural duration,
patient-specific risk factors, and methodological variations in PI classification [6].

Surgical patients are often immobilized for extended periods, increasing the risk of excessive
pressure on bony prominences such as the sacrum, heels, scapula, and face, depending on
intraoperative positioning. In addition, the use of intraoperative medical devices, such as headrests,
ECG cables, and body supports, can contribute to medical device-related pressure injuries [7,8]. A
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retrospective analysis further identified low preoperative albumin levels and elevated lactate
concentrations as significant independent predictors of postoperative pressure injuries [9].
Collectively, these risk factors underscore the importance of timely perioperative assessment and
tailored preventive strategies.

Despite technological advancements and improvements in surgical safety, intraoperative Pls
remain under-monitored and frequently excluded from standard postoperative assessments.
Consequently, PIs development contributes to increased morbidity, prolonged hospital stays, and
higher healthcare expenditures [10-12]. Beyond physical complications, PIs also exert profound
psychological and social impacts, including anxiety, depression, and reduced self-esteem, especially
when they impair mobility or result in long-term dependency [13,14].

Given these multifactorial risks and consequences, adopting an evidence-based, proactive, and
interdisciplinary approach is crucial to minimize PIs occurrence in perioperative care. Accordingly,
this mini review synthesizes the current scientific evidence on Pls prevention and measurement
strategies in perioperative settings, while evaluating the comparative effectiveness of the Munro Scale
and Braden Scale as clinical risk assessment tools guiding nursing decision-making.

2. Data Source, Search and Extraction

This mini review utilized an integrative approach to synthesize empirical and guideline-based
evidence related to perioperative pressure injury prevention and risk assessment. The literature
search encompassed studies published between 2010 and 2025 and was conducted using a structured
keyword strategy.

Searches were performed in PubMed, Scopus, and CINAHL using the Boolean operators
(“pressure injury” OR “pressure ulcer”) AND (“perioperative” OR “intraoperative” OR “surgical
patients”) AND (“prevention” OR “assessment” OR “Munro Scale” OR “Braden Scale”). Inclusion
criteria comprised peer-reviewed original studies, systematic reviews, meta-analyses, and clinical
guidelines published in English, while studies focusing exclusively on non-surgical or ICU-based
populations were excluded.

A thematic analysis framework was applied to categorize the evidence into theree themes: (1)
preoperative prevention, (2) intraoperative prevention, (3) postoperative prevention. Evidence
synthesis into narrative approach.

3. Pressure Injury Prevention in Perioperative Setting

Perioperative PIs have a multifactorial etiology, and both patient-related and procedure-related
characteristics significantly contribute to risk. Several studies have highlighted that patient-related
intrinsic factors such as advanced age, poor nutritional status, low serum albumin levels, comorbid
conditions (e.g., diabetes mellitus, cardiovascular and respiratory diseases), and reduced mobility
increase susceptibility to pressure injuries by diminishing tissue tolerance to sustained pressure and
shear forces [15,16]. Furthermore, procedure-related factors including the duration and type of
surgery and anesthesia have been consistently identified as major contributors; prolonged operative
time is associated with higher incidence of PIs due to extended periods of immobility and sustained
mechanical load on bony prominences [3,17]. Intraoperative hemodynamic instability, such as
episodes of hypotension and significant blood loss, further exacerbates tissue ischemia and
predisposes patients to injury [18,19]. Additionally, characteristics of intraoperative positioning and
the quality of support surfaces influence focal pressure distribution and shear forces, increasing
susceptibility in areas such as the sacrum, heels, and other bony prominences [15,17].

The fundamental principle of Pls prevention is the early identification of risk factors and the
implementation of systematic, continuous, and evidence-based preventive interventions [10]. These
preventive efforts span three key perioperative phases: preoperative, intraoperative, and
postoperative.
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3.1. Preoperative Phase

The preoperative phase is essential for establishing baseline PIs risk and initiating proactive
preventive measures before surgery. Patients undergoing surgical procedures are at increased risk of
developing PIs due to prolonged immobility, reduced sensation under anesthesia, and exposure to
positioning devices, factors that can compromise tissue perfusion and skin integrity if not anticipated
[20].

The assessment practices are essential to early detection of existing skin compromise and
perioperative PIs risk, as evidence indicates that prevention depends heavily on early and accurate
risk assessment of patients at risk for PIs [21]. A comprehensive baseline skin assessment should be
conducted preoperatively, documenting any existing redness, moisture-associated skin damage,
tears, fragile skin, or other abnormalities that may predispose patients to pressure injury
development (Figure 1). Such structured skin assessments provide critical clinical information
beyond standardized risk scales and ensure subtle skin changes are captured at the earliest
opportunity [22]. However, integration of PI risk assessment into preoperative checklists ensures that
PI screening is embedded within established surgical safety workflows, including anesthesia and
surgical time-outs. Embedding these assessments into safety checklists promotes consistency and
reduces the risk that opportunities for intervention are overlooked in high-pressure clinical
environments [23]. These tools provide a structured and evidence-based framework for early risk
detection and facilitate effective communication among perioperative team members to guide risk-
based planning

Figure 1. Early localized skin changes suggestive of pressure-related erythema following prolonged prone
positioning. Non-blanchable erythema (red arrows) was observed over the left forehead and left lateral chest
wall immediately upon arrival in the Post-Anesthesia Care Unit (PACU) in a patient who underwent prolonged
prone posterior stabilization surgery. These areas correspond to contact points exposed to sustained pressure
during the surgical position. Skin assessment was performed within the first 24 hours postoperatively. Persistent
non-blanchable erythema over pressure-prone areas may represent early pressure injury and warrants prompt

preventive interventions and ongoing monitoring.

During this period, a comprehensive risk assessment should be conducted to categorize patients
as low, moderate, or high risk, enabling clinicians to implement proportionate and targeted
interventions [24,25]. While the Braden Scale has been widely used to assess Pl risk, its original design
for general inpatient care limits its capacity to capture perioperative-specific variables such as
anesthesia duration, operative positioning, and hemodynamic instability [26,27]. The Braden Scale
assesses six domains include sensory perception, moisture, activity, mobility, nutrition, and
friction/shear, making it most appropriate for ward-based care where patients are awake and able to
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reposition themselves voluntarily [28]. Although the Scale demonstrates moderate predictive validity
in adult inpatient populations, as shown in a systematic review and meta-analysis [29], it does not
explicitly include perioperative-specific factors that significantly influence tissue tolerance during
surgery [30]. As a result, its applicability and usefulness in the operating room setting are limited
compared with tools designed to include surgical risk variables.

In contrast, the Munro Pressure Injury Risk Assessment Scale was specifically developed for
perioperative pressure injury prevention by addressing dynamic physiological and procedural
changes across preoperative, intraoperative, and postoperative phases [25].

The tool incorporates parameters such as ASA physical status classification, type and duration
of anesthesia, surgical position, temperature regulation, and intraoperative blood loss, all of which
are highly relevant to pressure injury risk among surgical patients [24,31]. The Munro Scale evaluates
multiple patient-specific factors that influence susceptibility to pressure injuries [25]. The
preoperative component of the Munro Scale assesses intrinsic risk variables such as mobility status,
nutritional profile (including recent weight changes and validated nutritional indices), body mass
index (BMI), age, and the presence of comorbid conditions such as diabetes mellitus or vascular
disease [25]. These variables are essential because impaired mobility, compromised nutrition, and
chronic health conditions have been linked with decreased tissue tolerance and an increased
likelihood of pressure-related injury [24,32]. Preoperative evaluation also incorporates inspection of
skin integrity and functional limitations to identify additional vulnerabilities that may not be
captured by more common tools, such as the Braden Scale, which has limited assessment components
in a perioperative setting [33]. The detailed comparison between the Munro and Braden Scales is
presented in Table 1.

Table 1. Comparison between Braden Scale and Munro Scale.

Feature Braden Scale Munro Scale

Clinical Setting General ward, long-term care Operating theater, perioperative care

Assessment Timing  Static; at admission and daily Dynamic; pre-, intra-, and
reassessment postoperative reassessment

Focus Functional and sensory Physiological and procedural risk
impairment factors

Variables Six patient-based domains Multi-phase  domains  (mobility,

anesthesia, perfusion, positioning,

blood loss)

Risk Scoring 6-23 (lower = higher risk) 0-100  (higher = higher risk,
cumulative)

Suitability General medical/surgical wards Operating room and PACU

Note: PACU= Post-Anesthetia care unit.

Furthermore, instead of perioperative setting, the Braden Scale may be well-suited for ongoing
monitoring in wards and ICUs. Moreover, the Munro Scale provides a phase-based, procedure-
centered evaluation ideal for perioperative settings. The AORN explicitly more recommends the
Munro Scale or equivalent perioperative-specific tools due to their higher sensitivity and contextual
alignment with surgical risk factors [24].

Another measurement tools can be used to measure Pls, including the Perioperative Risk
Assessment Measure for Skin (PRAMS) [34,35] and Scott Triggers Tool [36]. PRAMS evaluates six
indicators (age 270, diabetes, preexisting ulcer, prior surgery, Braden <16, duration >5h), while the
Scott Triggers Tool integrates physiological and procedural markers (albumin <3.5 g/dL, BMI <18.5,
ASA 2III, and procedure duration >2h). Therefore, structured preoperative risk stratification, by
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identifying risk of Pls, enhances interdisciplinary communication and handover, ensuring that
preventive plans are effectively conveyed to anesthesia, surgical, and nursing teams, ultimately
fostering continuity of care throughout the intraoperative and postoperative continuum [33].

Nutritional status is also a recognized modifiable risk factor for pressure injury prevention and
healing. Evidence from systematic reviews and meta-analyses indicates that poor nutrition and
malnutrition are linked with higher pressure injury incidence, and that patients with better
nutritional profiles have a lower risk of injury development [37]. Although evidence on specific
supplementation strategies remains mixed, clinical guidelines emphasize the importance of
preoperative nutritional screening and optimization, including adequate energy and protein intake
to support tissue integrity and enhance resistance to pressure-related damage [37,38].

Additionally, clinicians can provide evidence-based preventive actions, including the use of
pressure-redistributing support surfaces, application of prophylactic dressings on high-risk sites,
nutritional optimization, and individualized positioning strategies both before and during surgery
[39]

3.2. Intraoperative Phase

The intraoperative phase carries the highest risk for pressure injuries due to prolonged
immobility under anesthesia and sustained mechanical pressure [10,24]. Preventive measures
prioritize pressure redistribution, microclimate regulation, and perfusion maintenance.

3.2.1. Pressure-Redistribution

First, pressure-redistributing support surfaces are a core component of perioperative pressure
injury prevention, designed to reduce mechanical load on bony prominences during prolonged
immobility. Systematic evidence indicates that high-technology support surfaces, such as alternating-
pressure air mattresses, gel overlays, and advanced viscoelastic foam surfaces, significantly
redistribute interface pressure and reduce the incidence of pressure injuries compared with standard
surgical table surfaces (Figure 2) [40]. Meta-analytic findings show that high-tech surfaces were
associated with large reductions in pressure injury risk in the intraoperative period. International
perioperative nursing standards also recommend placing patients on surfaces that reduce the
potential for pressure injury by redistributing pressure during surgery [10].
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Figure 2. Illustration of pressure-redistributing support surfaces. Figure 2.A illustrated a silicone head pillow,
Figure 2.B illustrated a silicon prone positioner. The figure has no copy right and taken by author in our own

institution.

Second, prophylactic application of silicone foam dressings to high-risk anatomical sites during
surgery has been shown to be an effective measure for preventing intraoperatively acquired pressure
injuries (IAPIs) (Figure 3), particularly in patients undergoing prolonged procedures. In a
randomized, self-controlled study involving patients receiving spinal surgery, soft silicone foam
dressings applied to the chest and iliac crest areas significantly reduced the incidence of stage 1 IAPIs
compared with non-dressed sites immediately after surgery and at follow-up assessments [41].
Specifically, areas covered with soft silicone foam dressings had markedly lower rates of pressure
injury than non-dressed areas, and no injuries were observed in dressed sites one week
postoperatively [41]. These findings support the preventive use of silicone dressings on high-risk
contact points during surgical positioning to cushion vulnerable tissues, reduce shear and friction
forces, and mitigate the development of early pressure injuries when integrated with comprehensive
perioperative risk assessment.

-

Figure 3. [llustration of silicone foam dressings.

Third, individualized positioning strategies aim to minimize focal pressure and shear by
adjusting the patient’s alignment and using positioning aids tailored to surgical needs (Figure 4).
Integrative reviews of perioperative practice highlight positioning aids and careful planning of
surgical body alignment as key strategies to reduce the risk of pressure injuries, particularly in
lengthy procedures [42]. Collaboration between perioperative nurses, anesthesia, and surgical teams
is essential to select safe positions and reposition support devices throughout the operative period,
considering both anatomical vulnerability and procedural requirements.
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Figure 4. Illustration of positioning during intraoperative. Figure 4.A illustrated supine position, Figure 4.B
illustrated reverse trendelenburg position, Figure 4.C illustrated trendelenburg position, figre 4.D illustrated
prone position, Figure 4.E illustrated lithotomy position, Figure 4.F illustrated sitting/semi-sitting position,
Figure 4.G illustrated lateral position. All figures are cited from AORN. (2022). Guideline for Patient Positioning

in Guidelines for Perioperative Practice.

3.2.2. Microclimate Regulation

Microclimate refers to the local temperature and humidity at the interface between the skin and
support surfaces and plays an important role as an extrinsic risk factor in the development of pressure
injuries by influencing skin tolerance to mechanical forces such as pressure, shear, and friction.
Elevated skin temperature and increased moisture at the skin surface interface can weaken the
stratum corneum, increase friction, and raise metabolic demand in loaded tissues, thereby lowering
the threshold for skin and soft tissue damage under sustained pressure [43,44].

Emerging clinical evidence from intraoperative settings suggests that local microclimate
conditions at skin support interfaces may independently contribute to the development of pressure
injuries during surgery. In a prospective observational study of patients positioned in the park bench
position, changes in skin temperature were significantly associated with intraoperatively acquired
pressure injury, even after adjusting for interface pressure and duration of surgery, indicating that
elevated skin temperature at load points may increase tissue vulnerability under sustained
compression [45]. This supports the rationale for microclimate regulation strategies including
maintaining skin coolness, reducing excessive humidity, and selecting materials that facilitate heat
and moisture dissipation as part of a comprehensive perioperative pressure injury prevention
protocol [46]

3.2.3. Perfusion

Adequate tissue perfusion is a critical determinant of skin and soft-tissue tolerance to sustained
pressure, shear, and mechanical loading, particularly in perioperative patients who are immobilized
and exposed to hemodynamic perturbations during anesthesia and surgery. Impaired perfusion a
state in which blood flow and oxygen delivery to tissues are insufficient increases susceptibility of
local tissues to ischemia, hypoxia, and metabolic stress under pressure, thereby heightening the
likelihood of pressure injury development [18]. Poor perfusion has been identified as one of the
intrinsic contributory factors in pressure injury etiology, along with other factors such as nutrition
and comorbidities, especially in critically ill and surgical patients where compromised circulatory
dynamics may exacerbate tissue vulnerability [47,48].
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In the perioperative context, monitoring perfusion involves attention to hemodynamic variables
such as blood pressure, cardiac output, and tissue oxygenation, as well as metabolic indicators
including lactate levels, because hypotension and reduced tissue perfusion have been associated with
adverse outcomes and may compromise tissue tolerance to pressure during prolonged procedures
[49]. Ensuring adequate perfusion through vigilant hemodynamic management, avoidance of
prolonged hypotensive episodes, and optimization of cardiac output is therefore essential both for
organ protection and for reducing the risk of pressure injuries in surgical patients [48,50].

3.2.4. Clinical Workflow Integration (Optional)

In addition to workflow integration, early risk identification and ongoing assessment play a
critical role in preventing perioperative pressure injuries. Comprehensive preoperative skin
assessment, combined with the use of validated risk assessment tools, enables clinicians to identify
patients at higher risk and implement targeted preventive interventions in a timely manner [51].
Continuous reassessment throughout the intraoperative and postoperative phases, supported by
clear documentation and interprofessional communication, facilitates early detection of skin changes
and allows for prompt modification of prevention strategies. This proactive, team-based approach
has been shown to reduce the incidence and severity of pressure injuries while reinforcing patient
safety and quality outcomes across the perioperative continuum [33,52]

3.3. Postoperative Phase

Following surgery, patients remain highly vulnerable to pressure injuries due to residual
anesthetic effects, postoperative pain, hemodynamic instability, and reduced mobility, all of which
impair tissue tolerance and increase susceptibility to sustained pressure. Surgical patients are at
elevated risk of developing pressure injuries throughout the perioperative period, particularly in the
early postoperative phase when immobility, compromised perfusion, and surgical stress accumulate
to compromise skin and soft tissue integrity [53]. Postoperative pressure injuries often become
evident within the first 48-72 hours after surgery, reflecting the combined impact of prolonged
immobilization, altered hemodynamics, and decreased sensory feedback once anesthesia wears off
[54]

The postoperative period is therefore critical for early identification and mitigation of delayed
pressure injury development. Effective prevention during this phase requires vigilant surveillance,
timely intervention, and coordinated interdisciplinary nursing care to ensure continuity of
preventive strategies initiated during the intraoperative phase, including systematic skin assessment,
mobilization, and risk communication [55]

3.3.1. Systematic Skin Assessment and Surveillance

Immediately upon arrival in the Post-Anesthesia Care Unit (PACU) and continuing through the
first 48-72 hours after surgery, nurses should perform systematic skin assessments focused on bony
prominences and areas previously subjected to pressure or medical devices [18]. Intraoperatively
acquired pressure injuries commonly manifest within the first 48-72 hours after surgery,
emphasizing the need for frequent inspection and early documentation of skin integrity to detect
subtle changes before they progress to more severe injury [56]

These assessments should be documented using standardized tools and communicated clearly
during handovers to ensure continuity of preventive actions, as early detection and consistent risk
communication enhance the effectiveness of evidence-based interventions in the postoperative
period [26]

3.3.2. Repositioning and Mobilization

Postoperative repositioning and early mobilization are essential components of postoperative
pressure injury prevention. Repositioning patients at regular intervals helps redistribute pressure
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away from vulnerable tissues and enhance local blood perfusion, which can mitigate sustained
mechanical loading that contributes to tissue breakdown [57]. Evidence from systematic reviews
indicates that more frequent repositioning schedules (e.g., every 2-3 hours compared with longer
intervals) are associated with reductions in pressure injury incidence in at-risk populations,
supporting the inclusion of structured repositioning in postoperative care plans [58]. Although
evidence specifically linking early ambulation programs to reduced pressure injury incidence
remains mixed, early mobilization contributes to overall circulatory function, reduces prolonged
static loading of soft tissues, and is widely recommended as part of comprehensive patient recovery
protocols following surgery [26]

3.3.3. Support Surfaces and Moisture

Appropriate support surfaces should be continued postoperatively, including pressure-
redistributing mattresses, overlays, and integrated systems, to maintain reduced interface pressure
as the patient gradually recovers mobility. Evidence indicates that specialized support surfaces are
designed to redistribute pressure, reduce friction and shear forces, and aid microclimate management
all of which are key factors in preventing the development of pressure injuries in at risk patients [57]

In addition to mechanical support, microclimate control remains important in the postoperative
period; maintaining skin dryness, balanced humidity, and minimized heat at the skin-surface
interface helps reduce the risk of moisture-associated skin damage, maceration, and consequent
pressure injury progression [59]. Clinical literature and best practice guidelines recommend avoiding
excessive moisture, managing humidity near the skin, and selecting textiles and linens that optimize
moisture evaporation and heat dissipation to support skin integrity [44]. Moisture management
strategies may include the use of absorbent linens with low friction properties, moisture barrier
products where appropriate, and skin care protocols that minimize friction and shear during bedding
changes and patient handling, all of which contribute to creating a skin-protective microenvironment
[60]

3.3.4. Interdisciplinary Communication and Care

Structured communication among perioperative nurses, ward nurses, wound care specialists,
physical therapists, and other members of the care team is vital for ensuring that postoperative
prevention plans are consistently applied. Clear documentation of intraoperative risk factors, such as
duration of surgery, patient positioning, and protective measures used — along with comprehensive
handoff summaries, helps the receiving care team prioritize continued surveillance, skin assessment,
and repositioning strategies throughout the postoperative period. Multifaceted interventions that
include care bundles and team coordination have been shown to significantly reduce the incidence
of pressure injuries by enhancing consistency in preventive practices and promoting shared
responsibility across disciplines [61]

Interprofessional communication and structured team rounds further reinforce accountability
and enhance compliance with prevention bundles across care settings. Effective communication
among clinicians is strongly associated with improvements in patient safety outcomes and team
performance, as communication errors are recognized as a leading contributor to adverse events in
healthcare. Models such as structured interdisciplinary bedside rounds create a shared
understanding of care priorities and role responsibilities, supporting improved coordination of
pressure injury prevention measures throughout recovery [62]

4. Implication to Practice

Pressure injury prevention remains a core responsibility of perioperative nursing practice,
particularly given the heightened vulnerability of surgical patients [63]. Prolonged immobility,
altered sensory perception, and the use of surgical positioning devices substantially increase the risk
of intraoperative acquired pressure injuries [63]. Consistent with recommendations from the AORN,
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this review highlights the importance of implementing comprehensive and evidence-based
prevention strategies to mitigate pressure injury development and its associated consequences,
including patient discomfort, prolonged hospitalization, and increased healthcare expenditure.
Previous review indicate that evidence-based nursing and comprehensive nursing management are
more effective than routine nursing care in reducing the severity of intraoperative acquired pressure
injuries [64]. Pressure injuries are classified into six stages, Stage 1 to Stage 4, unstageable injuries,
and deep tissue injuries, with mucosal pressure injuries recognized as a distinct category [65]. A
higher proportion of Stage 1 injuries reflects lower injury severity and is associated with better
recovery outcomes [64].

Evidence-based nursing and comprehensive nursing management demonstrated higher
incidences of Stage 1 injuries and ranked more favorably in probabilistic comparisons, suggesting
their superiority in early prevention and damage limitation [64,66]. Evidence-based nursing, which
integrates the best available research evidence with clinical expertise and patient preferences,
provides a structured framework for improving perioperative care quality [64]. Previous reviews
have identified integrated or comprehensive nursing approaches as the most effective interventions
for accelerating intraoperative acquired pressure injuries healing [64]. From a health system
perspective, the implications are substantial: annual expenditures for treating IAPI among surgical
patients in the United States are estimated to range from USD 750 million to 1.5 billion [64,67], while
critically ill patients who develop IAPI face nearly a fourfold increase in mortality risk [68,69].
Therefore, strengthening the adoption of evidence-based and comprehensive nursing interventions
in perioperative settings is not only essential for improving patient outcomes and quality of life, but
also represents a crucial strategy for reducing preventable healthcare costs and adverse clinical
outcomes [70,71].

Technological innovation is also reshaping perioperative PI risk detection and management. Al-
assisted imaging systems, sensor-based pressure mapping, and predictive algorithms integrated
within electronic health records (EHRs) have shown promise in enabling earlier identification of
pressure-related risks [8]. When aligned with validated clinical assessment frameworks, these digital
tools may strengthen diagnostic accuracy while reducing documentation burden.

A key insight from recent studies is the essential role of multidisciplinary collaboration. Effective
PI prevention depends on coordinated efforts among perioperative nurses, anesthesiologists,
surgeons, and wound care specialists. Embedding prevention strategies within surgical safety
checklists, team briefings, and intraoperative time-outs enhances shared situational awareness and
promotes early risk recognition [72]. Sustained improvements are most evident when prevention
bundles are supported by strong leadership, real-time performance feedback, and regular auditing
mechanisms.

From a policy perspective, national health authorities and professional organizations should
consider incorporating comprehensive pressure injury prevention strategies into national clinical
guidelines, accreditation standards, and patient safety indicators. Standardized risk assessment,
positioning protocols, and intraoperative skin surveillance should be emphasized to ensure
consistency across healthcare settings [20]. Strengthening national guidelines and institutional
policies to support evidence-based nursing practice may contribute to improved patient outcomes,
reduced healthcare costs, and enhanced quality of perioperative care [73].

5. Conclusion

Pressure injury prevention in perioperative settings is achievable through early risk
identification, precise intraoperative protection, and vigilant postoperative monitoring.
Implementing standardized, evidence-based strategies across all phases of surgery, combined with
technological innovation and multidisciplinary collaboration, can significantly reduce the incidence
of preventable PIs and improve patient outcomes.
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