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ABSTRACT

ÖZ

Objective: To determine the risk factors and prevalence associated
with intraoperative pressure injury (IPI) in surgical procedures
lasting more than two hours, and to draw attention of surgical
nurses to the prevention of IPI.

Amaç: İki saatten uzun süren cerrahi girişimlerde ameliyat
sırasındaki basınç yaralanması (ASBY) ile ilişkili risk faktörlerini
ve ASBY prevalansını belirlemek, ASBY’nin önlenmesine cerrahi
hemşirelerin dikkatini çekmektir.

Methods: This cross-descriptive study included 170 patients
in whom major surgical procedures were planned in a private
foundation university hospital’s orthopedics and general surgery
departments between February 2017 and May 2018. The study
was approved by the ethics committee and informed written
permission was obtained from the institutions and volunteers. Data
were collected by using Braden Risk Assessment Tool (BRAT) and
literature based patient diagnosis form.

Yöntemler: Kesitsel-tanımlayıcı bir araştırma olarak özel bir vakıf
üniversitesi hastanesinin ortopedi, genel cerrahi servislerinde, Şubat
2017-Mayıs 2018 tarihlerinde, 170 büyük cerrahi girişim planlanan
gönüllü bireyin katılımı ile yapıldı. Etik kurul onayı ile kurum
ve gönüllülerden bilgilendirilmiş yazılı izin alındı. Veriler Braden
basınç yarası ölçeği ve literatüre dayalı hasta tanımlama formuyla
toplandı.

Results: The mean age of the participants was 47.72±22.20 years,
55.9% were female and 44.1% were male. Of the participants,
81.8% underwent surgery in the supine position, with a mean
surgery duration of 246.707±145.3 minutes. Of the patients 24.1%
developed stage I IPI. Forty-one (24.2%) patients with pressure
injury had a lower BRAT score (18.434±6.621) than 129 (75.8%)
patients without pressure injury (20.243±3.954), (p=0.035).
According to multivariate analysis, both preoperative additional
nutritional requirement and low albumin level increased the risk
of IPI by 2.4 fold (p=0.038; 0.043, respectively). Each one hour
of prolongation in duration of surgery increased the risk of IPI by
1.007 times (p=0.002).

Bulgular: Katılımcıların yaş ortalaması 47,72±22,20 yıl idi,
%55,9’u kadındı ve %44,1’i erkekti. Katılımcıların %81,8’i
supine pozisyonunda ameliyat oldu, ameliyatın ortalama süresi
246,707±145,3 dakikaydı. Hastaların %24.1’inde evre 1 ASBY
gelişmişti. Basınç yaralanması gelişen 41 (%24,2) hastanın
Braden risk puanı (18,434±6,621) basınç yaralanması olmayan
129 hastadan (%75,8) (20,243±3,954) daha düşüktü (p=0,035).
Multivaryans analizine göre, ameliyat öncesi hem ek beslenme
gereksinimi olmak, hem albümin düşüklüğü ASBY riskini 2,4 kat
artırdı (sırasıyla p=0,038; 0,043). Ameliyat süresinin her bir saatlik
uzaması ASBY riskini 1.007 kat yükseltti (p=0,002).
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Conclusion: The risk of development of IPI is high in major surgical
procedures. In determining the risk of IPI, the patient’s nutritional
deficiency, low albumin level, length of duration of surgery and
BRAT score are important.

Sonuç: Büyük cerrahi girişimlerde ASBY gelişme riski yüksektir.
ASBY riskinin belirlenmesinde hastanın beslenme yetersizliği,
albümin düşüklüğü, ameliyat süresi uzunluğu ve Braden risk puanı
önemlidir.

Keywords: Intraoperative period, pressure injury, risk factor,
prevalence of pressure injury

Anahtar Sözcükler: Ameliyat sırası dönem, basınç yarası, risk
faktörü, basınç yarası prevalansı

Introduction
Intraoperative pressure injury (IPI) is one of the perioperative
care problems that negatively affect the expected postoperative
outcomes. This injury, which is seen within the first 48-72 hours
after surgery, is a costly complication that may result in morbidity
(1-3). Particular attention is paid to the “intraoperative process”
in which the pressure injury emerges. In this process, many risk
factors such as patient characteristics, surgery time and position
affect the formation of pressure wounds (4-7).
It has been reported in the literature that the incidence of IPI
varies between 2.8-12% depending on the type and duration of
the surgery (8-10), and that the frequency is 8.5-39.5% in longterm surgical interventions (11-14). Studies conducted in Turkey
report the prevalence of pressure injury in surgical patients
between 8.9-36.4 % (15-17).
Many studies draw attention to the length of surgery in the
development of IPI (13,18,19). Patient characteristics such as
nutritional status, albumin level, body mass index (BMI) are
also highlighted, especially in surgeries longer than two hours,
and the importance of research is emphasized. In addition, the
importance of patient preparation and skin care in long surgical
interventions is emphasized (4,20).
Although anesthesiologists are shown as the first responsible for
positioning the patient on the operating table, anesthesiologists
may not consider the risk of IPI or may be insufficient in this (21).
However, the operating room nurse is expected to determine the
internal and external risks of the patient according to the patient’s
position and reduce the risk of IPI with position support devices
(22,23). However, there is no ideal method to determine patients
at risk of developing IPI (21). In this direction, the aim of the
study was to determine the risk factors and prevalence of IPI in
surgical interventions lasting more than two hours, and to draw
the attention of surgical nurses to prevent IPI.
Research Questions
In surgical procedures lasting more than two hours;
• Are sociodemographic and some clinical features a risk factor
for the development of IPI?

• What is the risk of IPI in the assessment with the Braden Risk
Assessment Tool (BRAT)?
• Are albumin value and nutritional problems a risk factor for
IPI?
• Do the support materials used for the position and position
given for surgery affect the formation of IPI?

Method
The research was a descriptive-cross-sectional study.
Place and Time
The study was carried out between June 2017 and May 2018
in a private foundation university hospital’s orthopedics (bed
capacity 41) and general surgery clinics (bed capacity 35).
Universe and Sampling
Power analysis was done for the sample. For this, the number
of surgeries (10,23-25) of the orthopedics and general surgery
clinics in the last year was obtained from the hospital’s database.
Of this number, 19-20% consisted of major surgeries. In this case,
the sample size was calculated as 170 according to the confidence
level (95%) and the acceptable error (5%). Individuals were
included in the study with a “purposeful sampling” according to
the selection criteria.
Inclusion criteria:
• Being 18 years or older
• Surgery planned to last for at least two hours
• No pressure injury and no activity limitation before surgery
• Planning surgery under general anesthesia
• Volunteering to participate in research
• Being able to communicate
Exclusion criteria:
• In case of emergency surgery
• Planning small surgical intervention

• Does the surgery time constitute a risk factor for IPI?

• The dependent variable is IPI.

• Do preoperative vital signs (blood pressure, pulse, respiratory
rate) constitute a risk factor for IPI?

Independent variables are age, gender, chronic disease, habits,
BMI, whether requiring special nutritional support, dehydration,
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low hemoglobin (Hb) and low albumin level, hypotension, body
temperature, heart rate, surgery time, position in the surgery, and
the quality of position support tools.
Data Collection Tools
The data were collected using the Participant information form
developed based on the literature (3,4,23,26,27) and the BRAT.
Participant information form contains questions about age,
gender, chronic illness, habits, BMI, whether requiring special
nutritional support, dehydration, low Hb and/or albumin level,
hypotension, body temperature, pulse, surgery time, position in
the surgery, and quality of position support tools.
The BRAT was developed by a team including Bergestrom and
Braden in 1987 to prevent pressure injury. It was reported that
its specificity and sensitivity were between 64% and 90% (28).
It was emphasized that the scale had satisfactory reliability when
used by specialist nurses. Pressure injury risk factors of patients
were taken into consideration in the scale (28). Its validity and
reliability study in Turkish was made in 1998 by Pınar and Oğuz
(29).
The BRAT consists of 6 sub-dimensions. These dimensions are;
sensory perception (1-4 points), humidity (1-4 points), activity
(1-4 points), mobility (1-4 points), nutrition (1-4 points),
friction and tearing (1-3 points). The total score of the scale
ranging from 6-23 is obtained by summing the sub-dimension
scores. According to the total score, 6-10 points are considered
to be very high-risk, 11-15 points as high-risk, 16-19 points as
moderate risk, and 20-23 points as low risk (28).
Although the BRAT has been suggested to have low sensitivity
and moderate specificity for surgical patients, it is one of the
most widely used scales (21,30,31). The reason for preference in
the presented study was that it was used as a common scale in
all clinics of the institution where the study was conducted. It
was thought that this situation would facilitate the initiation of
applications in the data source hospital where the results would
be shared.
Collection of Data
In the presented study, 80% of the data were collected by
researchers and about 20% by clinical nurses who were informed
about the research. Communication was made easy because
the nurses also used the clinical forms in the clinic where they
worked. Short interviews were conducted with the nurses to
ensure mutual consensus on pressure injury staging information
by the researchers. All evaluation of the forms was done by the
researchers. Written consent was obtained from the patients
who met the inclusion criteria after the purpose of the study
was explained. Patient characteristics were determined with the
“introductory (individual and clinical) information form” on the
morning of the surgery. The BRAT skin diagnosis was made and
the patient was sent to surgery. After the surgery, the operating
room nurse was interviewed for the position during the surgery,
the duration of the surgery, position support materials, and the
presence of any injurious condition, and the operating room

epicrisis was examined. The patient, who was sent from the
operating room to the ward to determine IPI, was evaluated
with the BRAT within the first 2-4 hours. The pressure injury
conditions seen in the patient were shared with the team.
Statistical Analysis
The data were analyzed by using SPSS 15.0 package program.
Statistical significance tests were chosen according to the
distribution of the data. In this study, frequency, mean (mean)
and standard deviation were used for descriptive statistics, chisquare (c2) test, Mann-Whitney U test, Kruskal-Wallis test,
independent t-test, and multivariate and univariate analyzes were
performed. The significance value was accepted as p=0.05.
Ethical Aspects
The permission was obtained from the Clinical Research Ethics
Committee of the relevant University Hospital for the research
(Ethics committee permission no: 05.07.2017-11968-11/160),
and institutional permission (could not be disclosed because
it was stated that the name would not be specified at the time
of publication) was obtained. Written informed consent was
obtained from the participants.

Results
Table 1 shows the socio-demographic and some clinical
characteristics of the participants. According to the characteristics
of the patients in the preoperative period; the mean age of the
participants was 47.72±22.20 years, 52.9% of them were 51
years old or older, and 55.9% were women. Only 35.3% of
the patients were smoking, 67.7% of the BMI was 18.5-24.9
kg/m2 (within normal limits), 63.3% were patients of general
surgery clinic, 51.8% had chronic diseases. Of the participants,
97.1% were conscious patients. Of the patients, 25.3% had to
take additional nutrition outside of the nutrition program. In
addition, 12.4% of them had a Hb level of 13.5 g/dL (the lowest
Hb level of the patients was 13.5 g/dL and the highest Hb level
was 17.7 g/dL), 24.7% of them had an albumin level 3.4 g/dL
or lower. However, blood pressure, respiratory status and body
temperatures of the vast majority of the patients were within
normal limits.
According to the operative period characteristics of the
participants; 81.8% of the participants had surgery in the supine
position. All of the patients were laid on a mattress on the
operating table, pressure areas and body cavities were supported
only with sheets and handmade pads.
IPI of stage I was detected in 24.2% of the patients in the coccyx
and sacral region.
Table 2 includes the IPI status of the participants according
to some sociodemographic characteristics. As the age of the
patients increased, it was determined that the incidence of
IPI increased, but this increase was not statistically significant
(p>0.05). In this study presented, more IPI occurred in male
patients than in female patients, but the difference was not
statistically significant (p>0.05). The mean surgery duration
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Table 1. Sociodemographic and some clinical characteristics
of the participants (n=170)
Characteristics
Age¥
18-28
29-39
40-50
>51
Gender
Female
Male
Smoking history
Smoker€
Not a smoker
BMI
<18.5 kg/m2
18.5-24.9 kg/m2
25.0-29.9 kg/m2
Department
Orthopedics
General surgery

n

%

19
28
33
90

11.2
16.5
19.4
52.9

95
75

55.9
44.1

60
110

35.3
64.7

13
115
42

7.6
67.7
24.7

62
108

36.5
63.5

88
82

51.8
48.2

165
5

97.1
2.9

127
43

74.7
25.3

21
149

12.4
87.6

42
128

24.7
75.3

130
40

76.5
23.5

159
11

93.5
6.5

169

99.4

161

94.7

139
31

81.8
18.2

170

100.0

41
129

24.2
75.8

Chronic disease
Yes
No
Pre-operative consciousness
Conscious
Unconscious
Nutritional status
Normal diet
Need nutritional support
Hemoglobin*
13.5 g/dL
13.6-17.7 g/dL
Albumin
≤3.4 g/dL
3.5-5.5 g/dL
Blood pressure
100-140/60-80 mmHg
>140-90 mmHg
Pulse
60-100 min
>100 min
Preoperative temperature
36-36.8 °C
Preoperative respiratory rate Ω
12-20 dk.
Surgical position
Supine
Prone or lateral
Surgical position support materials
Mattresses/sheets and padsØ
Postoperative pressure injury
Yes **
No

¥: Mean age 47.72±22.20, €: only 7 (4.1%) participants smoke more than one
pocket of cigarette a day, *Range: 13.5 g/dL-17.7g/dL.
Ω: Nine patients (5.3%) had a respiratory rate ≥21/min.
Ø: Position support material made by the operating room nurse with cotton and
gauze
**Stage I pressure injury is a diffuse rash around the sacral and coccygeal
regions that does not fade with pressure
BMI: Body mass index
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(211.00±132.83/165.32±83.27) of male patients was longer than
that of females, and the difference was statistically significant
(p=0.01) (Table 4).
Table 3 includes IPI according to the clinical characteristics of
the participants. There was no statistically significant relationship
between the patients’ IPI and BMI, smoking history, and
chronic disease history (p>0.05) (Table 3). However, the surgery
durations of the patients with high and low BMI were shorter
than those with normal BMI (140.76±121.13; 156.42±67.67;
201.13±118.15, respectively) (p=0.034) (Table 4).
It was observed that patients of general surgery clinic developed
more IPI than orthopedic patients, and this difference was
statistically significant (p=0.047) (Table 3). The surgery duration
in orthopedic patients was shorter than in patients of general
surgery clinic, but the difference was not significant (p=0.207)
(Table 4). In the preoperative period, patients who received
regular nutrition developed less IPI than patients who required
additional nutritional support (Table 3) (p=0.007), and the
duration of the surgery was also shorter in patients who received
regular nutrition (p=0.001) (Table 4)
In patients with pre-operative albumin levels below 3.5 g/dL,
IPI developed more than those with albumin levels within the
normal range (3.5-5.5 g/dL), and the difference was significant
(p=0.015). In addition, no relationship was found between
low albumin level and the duration of the surgery (p=0.861).
Those with Hb level <13.5 g/dL had more IPI than those with
Hb level 13.6-17.7 g/dL, but the difference was not statistically
significant (p=0.213), (Tables 3 and 4). There was no statistically
significant difference between blood pressure and IPI (p=0.054).
When the relationship between the positions assigned to the
patients during surgery and IPI was examined, the patients with
the supine position had higher IPI. However, this difference was
not statistically significant (p=0.656) (Tables 3 and 4).
Table 4 contains the mean duration of surgery and multivariate
analysis results according to some characteristics of the patients.
The duration of the surgery was longer in patients with IPI
(246.70±145.58) than those without IPI (166.00±88.14) and
the difference was statistically significant (p=0.002). Multivariate
analysis showed that each one hour extension of the duration of
surgery increased the risk of IPI by 1.007 times.
It was observed that the mean BRAT score of the patients in
the study was not high. According to the BRAT mean score,
it was determined that 24.2% of the patients had a medium
(18.434±6.621 points) risk of IPI, and 75.8% had a very low risk
of IPI (20.243±3.954 points). The difference between the mean
scores was statistically significant (p=0.035). The difference
between the mean scores was statistically significant (p=0.035).
Each category point change in the BRAT score indicated a 0.8fold risk for IPI.
According to the multivariate analysis, the risk of IPI was 2.4
times higher in patients who needed to take additional nutrition
and had low albumin levels (p=0.038; 0.043, respectively).
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Table 2. Intraoperative pressure injury (IPI) by some sociodemographic characteristics (n=170)
IPI (+)

IPI (-)

Total

n (%)

n (%)

n (%)

18-28

4 (21.1)

15 (78.9)

19 (100)

29-39

8 (28.6)

20 (71.4)

28 (100)

40-50

7 (21.2)

26 (78.8)

33 (100)

>51

22 (24.4)

68 (75.6)

90 (100)

Female

21 (22.1)

74 (77.9)

95 (100)

Male

20 (26.7)

55 (73.3)

75 (100)

Total

41 (24.2)

129 (75.8)

170 (100)

Characteristics

Test

p value

0.558

0.906

0.476

0.304

Age

Gender

IPI: Intraoperative pressure injury

Table 3. Intraoperative pressure injury (IPI) by some clinical characteristics (n=170)
Characteristics

IPI (+)

IPI (-)

Total

n (%)

n (%)

n (%)

Test

p value

0.132Ø

0.936

0.859¥

0.354

6.775¥

0.148

3.403; ¥

0.047

7.476¥

0.007

1.112¥

0.213

5.955¥

0.015

3.385

0.054

0.198

0.656

BMI
<18.5 kg/m2

3 (23.1)

10 (76.9)

13 (100)

2

27 (23.5)

88 (76.5)

115 (100)

25.0- 29.9 kg/m

11 (26.2)

31 (73.8)

42 (100)

Not a smoker

29 (26.4)

81 (73.6)

110 (100)

Smoker

12 (20.0)

48 (80.0)

60 (100)

No

22 (26.8)

66 (73.2)

88 (100)

Yes

19 (23.2)

63 (76.8)

82 (100)

General surgery*

31 (28.7)

77 (71.3)

108 (100)

Orthopedics*

10 (16.1)

52 (83.9)

62 (100)

Normal diet

24 (18.9)

103 (81.1)

127 (100)

Need nutritional support

17 (39.5)

26 (60.5)

43 (100)

13.6-17.7 g/dL

34 (22.8)

115 (77.2)

34 (22.8)

13.5 g/dL

7 (33.3)

14 (66.7)

21 (100)

3.5-5.5 g/dL

25 (19.5)

103 (80.5)

128 (100)

≤3.4 g/dL

16 (38.1)

26 (61.9)

42 (100)

100-140/60-80 mmHg

27 (20.8)

103 (79.2)

130 (100)

>140/90 mmHg

14 (35.0)

26 (65.0)

40 (100)

Supine

34 (20.0)

105 (61.8)

139 (81.8)

Lateral or other

7 (4.1)

24 (14.1)

31 (18.2)

Total

41 (24.2)

129 (75.8)

170 (100.0)

18.5-24.9 kg/m

2

Smoking history

Chronic disease

Department

Nutritional status

Hemoglobin (g/dL)

Albumin (g/dL)

Blood pressure (systolic/diastolic)

Surgical position

Ø: Kruskal-Wallis chi-square test, ¥: Pearson chi-square test, BMI: Body mass index, IPI: Intraoperative pressure injury
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Table 4. Mean surgery duration by some important characteristics of the patients, multivariate analysis results
Duration of surgery mean
± SD

Median
(percentile)

Female

165.32±83.27

165

Male

211.00±132.83

180

General surgery

194.49±90.21

180

Orthopedics

169.76±137.29

120

Yes

246.70±145.58

210

No

166.00± 88.14

150

Need nutritional support

203.26±118.87

180

Normal diet (regimen III)

179.45±106.65

160

3.5-5.5g/dL

188.69±143.34

180

≤3.4 g/dL

184.94±94.83

165

Braden pressure injury score

18.434± 6.62

Characteristics

Multivariantanalysis
Exp (β); p

Test

p value

-2.602¥

0.010

-1.270¥

0.207

3.359¥

0.002

1.007; 0.002

41.506*

0.001

2.419; 0.038

0.175¥

0.861

2.400; 0.043

2.131

0.035

0.869;0.035

6.783**

0.034

Gender

Department

Pressure injury

Nutritional status

Albumin

Surgery duration by BMI
<18.5 kg/m2

140.76±121.13

120

18.5-24.9 kg/m2

201.13±118.15

180

25.0- 29.9 kg/m

156.42±67.67

150

2

Independent t-test, *chi-square test , **Kruskal-Wallis test
According to the Braden score, 6 or less points are considered to be very high-risk, 10-12 points as high risk, 13-14 points as moderato risk, and 15-23 as mild to no
risk in terms of development of pressure injury, SD: Standard deviation, BMI: Body mass index
¥

Discussion
Surgical patients may have some sociodemographic and clinical
factors preoperatively that may contribute to pressure-related
tissue injury. Among the sociodemographic characteristics, it has
been suggested that as age increases, it may pose a risk for IPI
(32-34). Age was not a risk factor for IPI in the presented study.
This might be due to the fact that the mean age of the patient
group represented a younger group.
The relationship of gender with pressure injury is controversial in
researches. However, there are studies showing women at higher
risk (15). In the present study, longer surgery duration in men
compared to women might have a role in the higher incidence of
IPI in male patients.
It is argued that longer surgery duration and increased BMI may
be related. It is suggested that the adipose tissue increases the
extent of surgical intervention and with the presence of chronic
diseases in which tissue nutrition is impaired, they may prolong
the surgery duration (34-36). Conversely, low BMI has been
shown to leave soft tissue vulnerable to pressure (8). In the study
presented, there was no relationship between IPI and BMI and
presence of chronic disease. The reason for this might be that the
majority of the patients had a normal BMI. The number of those
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with low or high BMI was very small and their surgery duration
was shorter. It could be concluded that the size of the surgery of
the patients was decisive here.
In the literature, direct effect of the clinics where patients are
hospitalized on IPI has not been shown. It has been argued that
the characteristics of patients hospitalized in clinics may play
a role in IPI (24,32,37). Some studies suggest that patients of
general surgery clinic carry the risk of IPI because they are patients
with nutritional problems (24,38,39). In the presented study, IPI
was higher in the patients of general surgery clinic. In this result,
longer surgery duration in the patients of general surgery clinic
than in orthopedic patients might have a role. However, as it is
known, the duration of prosthetic surgeries is long and it should
be considered that this situation may reverse for the orthopedic
patients in case of sufficient sample size. Studies report that there
is a direct proportion between IPI and the duration of surgery
(9,10,22).
Hb deficiency and nutritional deficiency can play an important
role in the development of pressure sores (40,41). In the present
study, the Hb level was normal or close to normal, as planned
surgical intervention was applied in all patients. Therefore, Hb
level was not among the factors affecting the development of
IPI. However, even if surgical intervention was planned, the
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need for additional nutrients was an important variable for the
development of IPI. In addition, the need for additional nutrients
was thought to be effective in longer duration of surgery in
those patients. It is also reported in the literature that the diet
and nutritional needs of surgical patients may be important in
the development of IPI. Therefore, pre- and postoperative care
protocols that shorten the fasting period have been developed
(5,22).
As it is known, edema occurs in tissues with a decrease in albumin
level (<3.5 g/dL) and tissue resistance to pressure decreases. Thus,
the incidence of pressure injury increases (10,32,42). In the
present study, a strong relationship between low albumin levels
and IPI, regardless of the duration of the surgery, supported this
literature finding.
Studies have suggested that hypotension, tachycardia, and
hypothermia may cause pressure injury by increasing peripheral
resistance. The decrease in tissue oxygenation with the decrease
in blood pressure and body temperature in patients under
general anesthesia can also increase this risk (3,14,20,41). In
the presented study, the blood pressure, heart rate, respiration
and body temperature values of the patients were within normal
limits before surgery. No risk associated with IPI was determined.
The role of position given during surgery and position support
materials used in the prevention of IPI has been shown in many
studies (18,43-45). In the presented study, the majority of
patients were operated in the supine position, so a comparison
between positions could not be made. However, the fact that
IPI occured in the sacral area and the coccyx in the study and
that effective position support material could not be used showed
that these injuries were related to the position. It has been
reported that the position given during surgery and position
support materials used during the surgery (such as gel pad, smart
pad, foam support) may be determinants for the location of
the pressure injury (6,18,19,22,43). It is pointed out that this
risk will increase exponentially for every 30 minutes after the
duration of surgery exceeds two hours, and the importance of
position support materials is emphasized (10,19,22,46).
In the presented study, there was no patient with a low BRAT
score. Because all patients were patients with planned surgery
and all of them could be mobilized. However, the frequency of
stage I IPI, which did not fade with pressing, was higher than the
expected prevalence limit for a planned long surgical procedure.
This result may be related to either the lack of preoperative
pressure injury risk preparations or low specificity and sensitivity
of the BRAT. Although BRAT scores in patients with IPI varied
within the normal score range, they showed two conditions: First,
skin diagnosis with a preoperative scale suggested that a careful
nurse could detect the risky patient early. Second, as the duration
of the operation increased, even if a patient’s pressure injury score
was low, he/she might develop a pressure injury. The literature on
this subject suggests that skin evaluation should be continued for
at least 48-72 hours including periods before, during and after
surgery to prevent IPI in long surgical procedures (43,41,46).

Study Limitations
In this study, as in many institutions, a scale specific to the
evaluation of ASBI was not used. It was thought that it would be
more useful to show the results of scales actively used in clinics
rather than scales preferred by researchers. This scale might
not be able to precisely define the effect of variables belonging
to surgical stage on the results, since it could not make a clear
evaluation of the surgery. Since the study included only patients
of general surgery clinic and orthopedic patients, the effects of
different surgical positions could not be evaluated. These two
situations were the most important limitations of the study.

Conclusion
According to the data of this study, it could be concluded that
IPI was a perioperative care problem that nurses should monitor
carefully in planned major surgical procedures. Inadequate
nutritional level, low albumin level, length of duration of
surgery, change in BRAT score (even if it varied within normal
limits) should be evaluated as important for IPI. Preoperative
risk diagnosis and skin diagnosis of surgery nurses and operating
room nurses were important for long surgical procedures.
Nevertheless, BRTA should be used with caution in assessing the
risk of IPI.
According to the limitations and findings of this study, a more
comprehensive study with the “3S Operating Room Pressure
Injury Risk Assessment Scale” was planned and presented to the
institution.
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