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ABSTRACT

The aim is to assess the incidence of pressure ulcers among adults undergoing surgery. Systematic review methodology was

employed. Databases including Cochrane, Ovid Medline, Embase, EBSCO, CINAHL Plus and Scopus were searched in August

2024. The data extracted were imported into Excel for analysis. Simple descriptive statistics were used for the analysis purposes.
The data are presented using means and standard deviations. The evidence-based Librarian checklist was used for the quality
appraisal. The Systematic Review Protocol was registered in PROSPERO (CRD42023449194). A total of 35 studies were included.
The mean pressure ulcer incidence was 17.22% (range from 0.05% to 74.2%). Studies from orthopaedics, mainly including patients

undergoing hip surgeries, reported the highest pressure ulcer incidence. The most commonly reported pressure ulcer grade

was stage one, and the most common anatomical locations were the sacral region and heels. Pressure ulcers remain a signifi-

cant concern for surgical patients, especially those undergoing orthopaedic and cardiac surgeries. Most develop in early stages,
often affecting the sacral and heel regions. However, gaps in data make it difficult to fully synthesise the scope of the problem.
Standardised reporting and targeted prevention efforts are essential to reducing incidence and improving patient care.

1 | Introduction

The European Pressure Ulcer Advisory Panel (EPUAP),
National Pressure Injury Advisory Panel (NPIAP) and Pan
Pacific Pressure Injury Alliance (PPPIA) define a pressure ulcer
(PU) as a localised injury or damage to the skin or underlying
tissue due to pressure, shear or both [1]. The incidence rate of
PUs among hospitalised patients ranges from 0.4% to 38%, with
an average incidence rate of around 17% [2, 3]. Furthermore,

among surgical patients specifically, the incidence rate of PUs
has been reported as <58% [4].

Despite the use of advanced prevention modalities, PUs remain
a global health problem, causing pain and discomfort, difficulty
in healing, and often, severe infections and prolongation of
treatments [5-7]. Furthermore, PUs can significantly impact the
affected person's physiological and psychological life [8, 9]. This
may lead to decreased quality of life, irreparable complications
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Summary

» There view focused on the incidence of pressure ulcers
in adults following surgery.

« From the findings of 35 different studies, about 17%
of surgical patients developed pressure ulcers, and the
rate ranged from 0.05% to 74.2%.

« Hip surgeries had the highest rates of pressure ulcers,
and the majority of ulcers were stage 1.

The most affected areas were the sacrum and heels.

and, worryingly, may also lead to death [5, 7, 10] PUs also cause
additional hospital stays and create a substantial economic bur-
den on healthcare systems around the world [11]. In the United
States alone, researchers report an annual cost of 26.8 billion
dollars for the management of PU [12]. Whereas in the United
Kingdom, the treatment cost is between 1.4 to 2.1 billion British
pounds [13]. The cost of PU treatment in an Australian health
system is around 9.11 billion Australian dollars per annum [14].

PUs are a complex phenomenon and the aetiology can be mul-
tifactorial and is influenced by intrinsic factors such as age,
immobility, body weight or other comorbidities and extrinsic
factors such as shear force or friction, temperature variations
and moisture [15]. The perioperative period is a potential time
for developing PUs due to the duration of surgery and anaesthe-
sia [16]. Indeed, a literature review identifies a large number of
risk factors within the perioperative period; however, the dura-
tion of surgery and hypothermia are the most contributing fac-
tors for PU formation [17]. The use of volatile anaesthetic agents,
application of various medical equipment, robotic procedures,
and specific surgical positioning are an inevitable part of periop-
erative patient treatments, and these increase the risk of PU de-
velopment [18, 19]. In addition, the use of muscle relaxants and
antinociception also causes varying degrees of immobility that
lead to PU development whilst under surgical anaesthesia [20].

The Association of Perioperative Registered Nurses (AORN)
suggests that perioperative PUs are often avoidable with intel-
ligible preventive methods, interdisciplinary collaboration, and
teamwork. Thus, perioperative nurses should understand risk
categories and apply evidence-based safety precautions, as this
may reduce the occurrence of PUs in the perioperative popu-
lation [21]. Furthermore, strategies such as the perioperative
pressure ulcer prevention programme (PPUPP) aid in staff edu-
cation, adequate patient assessment, and the use of appropriate
supportive devices to alleviate these occurrences. The National
Institute for Health and Care Excellence (NICE) guidelines for
preventing PUs also recommend using pressure redistributing
devices to reduce the incidence of PU in adults. An alternative
preventive strategy is applying prophylactic silicone dressings
(PSD) a PSD acts as a protective layer when applied to body
areas such as the sacrum or heels. It helps to manage humidity
and reduce friction. The international guidelines also recom-
mend the use of PSD as a component of PU prevention [1].

Surgical patients are at risk of developing PUs. Indeed, a re-
cent study [22] among the perioperative population (n=3840)

identified an incidence of 5% thus confirming the risks and urg-
ing for an appropriate preventive strategy. The latest systematic
literature review of perioperative PUs (including 11 studies) also
recommends further studies in this area [23]. Therefore, the
overall aim of this paper is to systematically review the existing
literature and assess the up-toto-date evidence pertaining to the
incidence rate of PUs in adult patients undergoing surgery. The
findings will facilitate planning and implementing a better pre-
ventive strategy for this particular population.

2 | Methods
2.1 | Design

The design was a systematic review that followed the PRISMA
guidelines [24]. The systematic review protocol was registered a
priori in PROSPERO 2023 (CRD42023449194).

2.2 | Research Question

The question for this systematic review was developed using the
PEO framework, which is a derivative of the PICO framework
originally developed by [25]. The PEO was as follows:

» Population: adults undergoing surgery
« Exposure: pressure ulcer risk

« Outcome: pressure ulcer incidence
Therefore the question was:

‘What is the incidence of pressure ulcers among adults under-
going surgery?’

2.3 | Outcomes

The primary outcome was the PU incidence rate. The secondary
outcomes included the type of surgery, stage of pressure ulcers,
and anatomical location of PU development.

2.4 | Inclusion Criteria and Exclusion Criteria

The inclusion criteria were literature written in English, in-
cluding adults 18years or older undergoing surgery, and non-
experimental studies. A date limitation of study publication was
not applied. The exclusion criteria were studies involving pae-
diatrics or persons less than 18years of age, studies including
those with existing PUs, and studies conducted outside the oper-
ating theatre or surgical environment.

2.5 | Search Strategy and Databases

A systematic search was performed on multiple databases to
identify all relevant literature from the year 1986 to August 2024.
The databases were Cochrane, Ovid Medline, Embase, EBSCO
CINAHL Plus and Scopus. Reference lists of identified studies
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were also examined to find further relevant studies for this re-
view. Furthermore, a manual search of grey literature (i.e., Open
Grey www.opengrey.eu) was also performed. Other searches in-
cluded research reports, conference proceedings, dissertations,
abstracts, and books. Search terms used were pressure ulcers,
pressure injury, injury, pressure, pressure injuries, incidence
(MeSH Headings), epidemiology, and adults undergoing surgery
(MH)-operation, procedure, surgical treatment.

2.6 | Data Extraction

The data extracted from the retrieved articles included the fol-
lowing: author, year, country, setting, sample size, study design,
risk assessment methods used, population, PU grading system
used, PU incidence rate, type of surgery, stages of PU and ana-
tomical location of pressure ulcer. A single researcher extracted
these data independently onto an Excel spreadsheet, and a sec-
ond researcher verified the extracted data.

2.7 | Critical Appraisal

The Evidence-Based Librarianship (EBL) Critical Appraisal
Checklist was used to critically appraise all the included studies
[26]. The results for this appraisal are obtained by calculating the
rating of the subcategory section of each domain. There are four
domains, population (Section A), data collection (Section B), study
design (Section C) and Results (Section D). The subcategory sec-
tion of these domains was assessed using a yes (Y), no (N), unclear
(U) or a not (T) applicable rating. If Y/T <75% or if N+ U/T >25%
then it is most likely an indication that the section identifies sig-
nificant omissions and the validity of the study is questionable. If
the calculation was as follows: (Y4+N+U=T), if Y/T>75% or if
N+U/T <25% then it indicates a high-quality study.

2.8 | Data Analysis

The data extracted were imported into Excel for analysis. Simple
descriptive statistics were used for the analysis purposes. The
data are presented using frequencies, percentages, means, and
standard deviations (SD) to describe the data obtained. This
synthesised data represents the incidence rate of PU among
adults undergoing surgery. Sub-groups were created to repre-
sent various types of surgery, stages of PU, and anatomical lo-
cation of PU. A meta-analysis was not undertaken because of
the significant clinical and methodological heterogeneity within
the studies. These include different methods of data collection,
inconsistency in the assessment and verification of the presence
of a pressure ulcer, and the nature of the surgical procedures the
patients were undergoing.

3 | Results
3.1 | Study Selection
A total of 5257 articles were retrieved from the searches. After

removing duplicates, 319 studies were examined further, and
105 full-text articles were assessed for eligibility. At the final

stage of screening, 35 were identified (Figure A1) as meeting the
inclusion criteria, and these studies form the basis of this sys-
tematic review [27-61].

3.2 | Study Characteristics

The data extracted from each study are presented in Table Al.

3.2.1 | Years of Publication

The studies spanned the years 1986-2024.

3.2.2 | Geographical Location

The studies were conducted across 16 countries. The United
States has the highest representation, contributing 22.7%
(n=28) [27, 29, 35, 40, 47, 52, 57, 58] of the total studies.
This is followed by China, which accounts for 14.3% (n=5)
[30, 33, 45, 54, 59] of the research output. Australia [31, 42, 44]
Turkey [50, 51, 60] and the Netherlands [36, 39, 49] each con-
tribute 8.6% (n=3), whilst the United Kingdom [41, 61] and
Brazil [38, 55] represent 5.7% (n = 2) of the studies. In addition,
9 other countries (Taiwan [34], Japan [28], Italy [56], Czech
Republic [32], Ireland [43], Singapore [46], South Korea [53],
Sweden [48] and Switzerland [37]) are represented, contribut-
ing 2.9% (n=1).

3.2.3 | Population and Sample Size

All participants were surgical patients, and the total number of
participants in all 35 studies was 970 193. The largest sample size
was 592174 in a study from the United States [29], and the small-
est sample size was 29 in a study from Japan [28].

3.2.4 | Clinical Settings

Across the 35 studies, five distinct clinical settings were re-
ported from where data were collected. The surgical (operating)
settings dominated, accounting for 71.43% (n=25) [28, 30, 32,
33, 35-38, 40, 43, 45, 46, 48-56, 58-61] of the total studies. An
analysis of hospital records/database analysis followed at 11.43%
(n=4) [27, 29, 39, 57]. The acute setting [31, 34], tertiary care
settings [42, 44] and other settings [41, 47] accounted for 5.72%
n=2).

3.2.5 | Study Designs

All 35 studies were non-experimental. Among these, prospec-
tive studies were the most frequently employed research de-
sign 48.57% (n=17) [28, 31, 36, 38, 40, 41, 44-46, 48-50, 52,
53, 56, 58, 61], followed by retrospective studies 34.29% (n=12)
[27, 29, 30, 32, 33, 35, 37, 39, 42, 54, 57, 59]. Cross-sectional stud-
ies [47, 51, 60] and Other study designs [34, 43, 55] utilised 8.57%
(n=3) in each study.
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3.2.6 | Pressure Ulcer Grading System

The most frequently used grading systems were the NPUAP, em-
ployed in 23% (n =8) of studies [38, 46, 49, 52, 53, 56, 57, 59]. The
EPUAP and NPUAP [28, 30, 31, 34, 43, 44, 51] were used in 20%
(n=7) of studies, and EPUAP [36, 39, 41| were 8.6% (n=3). The
other categories reported were 3% (n =1) [45], and 46% (n=16) of
studies [27, 29, 31-33, 35-37, 40-42, 47, 48, 54, 55, 58, 60, 61] did
not specify the grading system.

3.2.7 | The Data Collection Methods

The data collection methods across the studies were diverse,
with direct patient examination and assessment being among the
most frequently used methods, utilised in 46% (n=16) [31, 34, 36,
40,41, 43,45-50, 52, 55, 56, 61] of studies. Collection of data from
existing medical records/database/information system contrib-
uted to 31.43% (n=11) [27, 29, 30, 32, 33, 35, 37, 39, 42, 54, 57] of
studies. Combined patient assessments and use of medical re-
cords represented 17.14% (n=6) [28, 44, 53, 58, 59, 60], and other
methods and interviews accounted for 5.71% (n=2) [38, 51].

3.2.8 | The Duration of Follow-Up
The follow-up durations across studies varied; 20%

(n=7) followed up for 72h (three days after surgery)

Incidence of Pressure Ulcer

[30, 40, 43, 51, 52, 57, 60]. In other studies, 8.60% (n=3) par-
ticipants were followed up to the discharge from PACU
[31, 34, 46], 48h (2days) [36, 44, 49] and up to discharge from
hospital [41, 47, 48]. 5.71% (n=2), up to the 6th post-operative
day [50, 56], 1week follow-up [58, 59] and up to 30days post
op period [28, 61]. A smaller number of studies (2.86%; n=1)
tracked patients for 1 day after surgery [38], up to 6 months after
surgery [37] and until the pressure ulcer healed [45]. A total of
28.6% (n=10) [27, 29, 32, 33, 35, 39, 42, 53-55] of studies do not
specify their duration of follow-up.

4 | Results of the Primary Outcome
4.1 | Pressure Ulcer Incidence

All studies reported the primary outcome [27-61] of PU inci-
dence (Figure 1) and the rate substantially varied across the
studies, from 0.05% [29, 35] to 74.2% [61]. The mean (SD) PU in-
cidence was 17.2% (+18.93%). The highest incidence rate of PU
was observed in a 1986 study from the United Kingdom focused
on patients who had undergone orthopaedic surgery [61]. This
study, with a sample size of 89 patients, reported a PU incidence
of 74.2% [61]. The next highest PU incidence rate was reported
in a 2021 study from South Korea [53], where patients had an
incidence of 64.63% out of a total sample size of 147 patients. The
lowest incidence rates were from the United States [29, 35], with
two studies reporting each with 0.05%.

Versluyscn | —— 742
Choi ct a!. |, 6463
Karadag and Gumuskay | 55
Schuurman et o I 5343
Ling ctal. I 35

Redmakers et a. [ 0

Carneiro and Leite NG 209
Scarlati et . G 20.6
Chen etal. NG 20.1
Ratliff CR [ 10,57
Shen et al. NG 33
Tikhan and Dag. G (6.3
Nixon ct ol. NS 155
Shaw ct al. N 5
Lindgren ct al. NI 1434
Bulfone et al. I 12.75
Schaffer et al. GG |2
Brindle et al. GGG 2
Savei, Karacabay and Aydin [ 5.53
Lardenoye et al. [INNED 58
Connor et al. NS 52
McRac et al. [R5
Zhan ctal. D 343
Martinez-Garduno ct al. [ D 33
Aronovitch Sharon A. [ 32
Martins de Oliveira et al. [N 3
Pengetal D 179
Webster etal. [l 1.3
Veverkovéctal. [l 0.9
Xiongetal. [l 09
Maetal. B 0.56
Yangetal. J 0.5
Shahetal. ) 0.5

0 20

Study Name

40 60 80

K2 PU incidence in percentage

FIGURE1 | PU incidence.
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4.2 | Type of Surgery and Incidence
of Pressure Ulcers

A total of 77.14% (n = 27) studies [27-29, 32-40, 43, 45, 47, 49, 51—
61] reported the incidence rate of PUs based on the type of sur-
gery the patients had undergone (Table 1). The analysis reveals
that PU incidence was highest (80%) among those undergoing
orthopaedic surgery [27, 29, 34, 39, 43, 45, 49, 51, 53, 58, 60, 61];
among these, 93.24% (n = 5) were reported to have undergone hip
surgeries [27, 29, 39,49, 61]. A PU incidence of 8% was reported in
those undergoing Cardiac surgery [33, 34, 36, 37, 40, 51, 54-58]
which included 11.75% (n=2) undergoing coronary artery dis-
ease surgery [54, 55], 9.17% (n=1) undergoing valvular heart
disease surgery [54], 8.88% (n =2) undergoing ventricular assist
devices surgeries [37, 57], 1.72% (n=1) undergoing total artifi-
cial heart surgeries [57], 1.15% (n=1) undergoing thoracic an-
eurysm [54] and congenital heart disease surgeries [54], and the
remaining were other cardiac surgeries. Among those undergo-
ing vascular surgery [35, 47, 49, 56|, the incidence was 4%, and
for those undergoing spinal surgery [53], the incidence was 2%.
For neuro surgeries [28, 34, 38, 45, 56, 58-60] the incidence was
1.64% (n=38), and among ‘other surgeries’ [38, 49] the incidence
was reported at 1.29% (n=2). Among other types of surgery, the
incidence was 0.82% (n=2) for abdominal/laparotomy/bowel
surgeries [49, 51], 0.79% (n=1) for general surgery [34], 0.65%
(n=3) for urological surgeries [45, 52, 60] and 0.42% (n=1) for

TABLE1 | Type ofsurgery and PU incidence.

Sum of (PU % (of PU)

incidence) each surgical
Type of surgery number category (%)
Ortho surgery 3414 80
Cardiac surgery 349 8
Vascular surgery 162 4
Spinal surgery 95 2
Neuro surgery 70 1.64
Other surgeries 55 1.29
Bowel or 35 0.82
laparotomy/
abdominal
General surgery 34 0.79
Urological surgery 28 0.65
Limb amputation 18 0.42
Trauma surgery 7 0.16
ENT 5 0.12
Obstetrics 3 0.07
gynaecology
Inflammatory 2 0.05
surgeries
Tumour surgery 2 0.05
Bleeding surgeries 1 0.02

limb amputation [49]. The lowest incidence rate of PU was ob-
served among trauma [32] (0.16%, n=1), ENT (0.12%, n=2)
[45, 60], obstetrics/gynaecology (0.07%, n=1) [45], inflam-
matory surgeries (0.05%, n=1) [32], tumour surgery (0.05%,
n=1) [32] and surgeries aimed at correcting bleeding (0.02%,
n=1)[32].

4.3 | Stages of Pressure Ulcer

A total of 27 (77.14%) (28, 30, 31, 34, 36—41, 43-53, 55-60] stud-
ies reported on the stages of PUs (Table 2). The majority of PUs
(55.25%; n=22) were reported as Stage 1 [28, 30, 31, 34, 36, 38,
40, 43-46, 48-53, 55, 56, 58-60], whilst 36.28% (n=17) were
reported as Stage 2 [30, 31, 36, 38, 39, 41, 45-49, 53, 55-59]. A
smaller percentage were Stage 3 (2.92% n=7) [36-38, 47-49, 57],
whilst 0.73% (n = 3) were reported as Stage4 [37, 41, 49]. A total of
1.75% (n=2) were reported as Deep Tissue Injury [47, 57], 1.53%
(n=1) Stage 2&3 [40], 1.09% (n=1) were Stage 3&4 [39] whilst
0.44% (n = 3) were reported as unstageable [30, 57, 58].

4.4 | Anatomical Locations of Pressure Ulcers

A total of 57.14% (n=20) studies [28, 30, 32, 37, 38, 41, 43-48,
50, 52, 54-59] reported the anatomical locations of PU de-
velopment. The analysis indicates that the sacral region
[32, 41, 43, 47, 48, 50, 52, 56, 57] was the most frequently af-
fected (8.51%, n=9), followed by the heel (8.25% n=10) 35%
[32, 41, 43, 45, 47, 48, 54, 57-59] of PUs. The coccyx region
[41, 50, 54, 57] accounted for 6.91% (n=4) of incidences, whilst the
sacrococcygeal area [30, 45, 55, 58] was affected in 6.78% (n=4)
of cases. The trunk (frontal and dorsal) [38] was affected in 5.59%
(n=1) of cases and the buttocks [55, 57, 58] in 5.06% (n=3) of cases
(Figure 2, outline of the anatomical locations of the PUs).

5 | Quality Appraisal of the Included Studies

The quality appraisal was conducted by using the EBL check-
list [26]. The overall mean score of the included studies was
75.1% (SD: 5.8%; range: 61.5% [47] to 88.5% [60]). A total of
65.7% (n=23) [28, 30, 31, 33, 34, 36, 38, 40-46, 50-57, 60] stud-
ies scored >75%, indicating that they are valid studies. The
remaining studies (34.2%, n=12) (27, 29, 32, 35, 37, 39, 47-49,

TABLE 2 | Stagesof PU.

Stages of PU Number %
Stagel 757 55.25
Stage 2 497 36.28
Stage 3 40 2.92
Deep tissue injury 24 1.75
Stage 2 and 3 21 1.53
Stage 3 and 4 15 1.09
Stage 4 10 0.73
Unstageable 6 0.44
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Anatomical Location and Percentage of PU
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0.00% 1.00% 2.00%

FIGURE2 | Anatomical location of PU.

58,59, 61] scored < 75% and therefore did not meet the validity
cut off score.

6 | Discussion
6.1 | Summary of the Key Findings

This systematic review analysed the incidence of PUs among
adults undergoing surgery across various clinical settings
and surgical types. The mean (SD) PU incidence was 17.22%
(£19%). A previous systematic review among surgical patients
in 2012 [62] also reported a mean incidence of 15%, indicating
that PUs remain a persistent concern for the surgical popu-
lation [22]. The incidence of PUs varied substantially across
the studies, with the highest incidence at 74.2% [29], and the
lowest incidence reported as 0.05% [35]. This wide variability
highlights the significant differences in PU incidence depend-
ing on the clinical context, a finding borne out by a previous
systematic literature review [23]. The authors proposed that
further studies are needed to clarify contradictions found in
the literature [23].

3.00%

4.00% 5.00%
% of PU

6.00% 7.00% 8.00% 9.00%

7 | Type of Surgery and PU Incidence

This review also examined the incidence of PUs by type of surgery
and revealed that the highest incidence of PUs occurred among
patients undergoing orthopaedic surgery. Among these, hip sur-
geries reported the highest incidence rate. Certain orthopaedic
surgeries frequently require patients to remain in immobile po-
sitions for extended periods and involve positioning challenges
and extensive tissue manipulation, thus elevating the risk of PUs.
A previous case—control study [4] examined the relationship be-
tween the ‘time in the operating room and PU formation’. They
reported that the extended surgery lasting more than 4h increases
the incidence rate of hospital-acquired pressure ulcers, with 5% of
these occurring within 24h post-surgery and 58% appearing after
the fifth hospital day [4]. A high incidence of pressure-related skin
injuries (43.7%) was reported previously in a retrospective analy-
sis of patients undergoing spinal surgery in a prone position [63].
Furthermore, previously reported rates of PUs resulting from sur-
gery in the prone position range from 5% to 66% [64].

Other surgeries with a high incidence were cardiac surger-
ies. A recent systematic review of cardiac surgery reported an
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incidence rate of 24.06% among open-heart surgical patients
[65]. Another study among patients undergoing cardiovascu-
lar surgery identified risk factors for PU development, such as
preoperative haemoglobin, albumin levels, and intraoperative
mean body temperature [66]. The other type of surgeries with a
higher incidence of PUs among those undergoing vascular sur-
gery and spinal surgeries; this could be attributed to the com-
plexity and duration of these procedures [17], which increase the
risk of PU development. In contrast, surgeries with lower PU in-
cidences typically involve less extensive tissue manipulation or
shorter durations, emphasising the correlation between the type
of surgery, the time in the operating room, and the occurrence
of PUs [4].

8 | PU Staging and Anatomical Locations

The review also studied different stages of PUs and found that
most PUs detected were in the early stages. This finding is con-
sistent with previous studies [67]. A systematic review examin-
ing the prevalence of postoperative pressure ulcers indicated
a high prevalence rate, with stage 1 ulcers reported in higher
numbers than other stages [67].

According to the results obtained in this current review, the sacral
region was the most common anatomical site for PUs, followed
by the heel and then at the coccyx region. These findings align
with known pressure points [2] where patients, particularly those
who are immobile or have prolonged operative and post-operative
times, are more prone to developing PUs [22]. Studies show that
prolonged immobility during surgery, where patients remain
in one position for extended periods, significantly increases the
risk of developing PUs due to restricted blood flow and tissue
ischemia [29, 30, 33]. Additionally, anaesthesia prevents patients
from feeling discomfort and adjusting their position, which exac-
erbates the risk [38]. Reduced mobility during the postoperative
period, either due to pain or specific positioning requirements,
further increases the likelihood of PU developments [22, 29].
Pressure redistributing tools, such as foam dressings, reduce
friction and shear forces; a recent review and meta-analysis in-
dicate that sacral foam dressings reduce sacral pressure injuries
[68]. PUs are often misattributed to postoperative care, but they
primarily result from patient immobility and outdated support
surfaces in the operating room [69]. A new alternating pressure
overlay system may effectively address this issue of Operating
Room Acquired Pressure Injuries (ORAPI) [69]. Literature sug-
gests that OR nurses need more awareness and knowledge of
pressure injuries, emphasising the need for regular, unit-based
training on ORAPI prevention and management [70].

9 | Limitations and Recommendations

The findings confirm the need for improving surgical patient
outcomes and reducing the burden of PUs in the surgical pop-
ulation [44]. It also outlines the critical need for effective pre-
ventive strategies to mitigate the significant health, emotional,
economic, and clinical impacts [32, 46, 50]. Therefore, a focus on
surgical care settings is necessary, particularly given the impact
of PUs on recovery from surgery and the subsequent effects on

length of stay and achievement of key quality indicators in this
population [4, 15-19, 22, 23].

This review consists of studies from multiple settings and dif-
ferent continents, thereby enhancing the generalisability of its
findings. However, the inconsistency in settings and method-
ologies added complexity and variability in retrieval and sepa-
rating the study elements. The variability was noticed in study
follow-up and found that the majority of the studies reported
3-4days follow-up, and a few studies extended up to one-week
follow-up to the patient discharge. There was also incompati-
bility in the use of grading systems; some studies did not spec-
ify their grading system or did not employ a specific grading
system at all. The lack of comparability of how studies collect
data on PUs makes it challenging to interpret the data fully
[71]. The data on the type of surgery performed was available
only for 77.14% of the studies, and this may have influenced
the incidence of PU in the type of surgeries. Additionally, the
stages of PU were reported in only 77.14% of studies, limiting
the ability to comprehensively assess these injuries' severity
and progression. Furthermore, anatomical locations were doc-
umented in just 57.14% of studies, restricting the capacity to
analyse location-specific patterns and their clinical implica-
tions. These gaps in data may have affected the overall general-
isability of our findings. Whilst our analysis provides valuable
insights, future research should aim to improve data complete-
ness to enhance the robustness of conclusions in this field.

10 | Conclusion

The results of this review indicate that PUs are a significant
concern in the surgical population. The available data suggest
a higher incidence of PUs among patients undergoing orthopae-
dic surgeries, cardiac surgeries, vascular surgeries and spinal
surgeries. However, given the identified data gaps, such as in-
complete reporting of surgical types, PU stages, and anatomi-
cal locations, these findings should be interpreted with caution.
Most reported PUs were in the early stages of development, with
the sacral region and heel being the most frequently affected
areas. Whilst our analysis highlights the need for targeted pre-
ventive measures, the variability in data reporting underscores
the necessity for further research with more comprehensive and
standardised documentation. These findings provide a founda-
tion for improving PU prevention strategies in the adult surgical
population whilst recognising the inherent limitations of the
current evidence base.
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Appendix A

FIGURE Al
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