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Differential Diagnosis in Pressure Ulcers
and Medical Devices
Diferenciální diagnostika dekubitů a dekubity
vznikající v souvislosti s přístrojovou technikou
Abstract
Background: Pressure ulcers (PU) are considered to an adverse event and constitute a constant
challenge for all health professionals and institutions. Aim: Study the prevalence and incidence
of PU in a intensive care unit (ICU) and the diﬃculties of classiﬁcation and characterization of the
lesions in critical ill patients. Materials and methods: Retrospective cohort analysis of electronic
health record database from adult patients admitted to a ICU during 2012/1013. Barriers/diﬃculty’s
to classiﬁcation of PUs were also studied in the nursing staﬀ. Results: Epidemiologic sample study
included 600 participants, and diﬀerential diagnoses study 27 nurses. The episodes in the study
period (n = 600), 98 were identified with at least one PU present during hospitalization period, corresponding to a prevalence rate of 16.3%. The remaining 502 had no PU recording at entry or during hospitalization, 98 patients who were identified with PU, 40.8% presented it upon admission,
and 59.2% developed ulceration in the service after 24 hours of admission (n = 58), which resulted
in an incidence rate of 11.4%. The categorization of the PU ulcers identified in the present study, the
most prevalent was category II (36,1%), followed by IV (35,4%), then I (13.1%) and III (10.8%). Regarding barriers of the diﬀerential diagnosis, 77.7% reported diﬃculty in evaluating PU in patients with
peripheral arterial disease; 92.5% referred diﬃculty in evaluating Category I in dark skin; 81.5% referred subjectivity in the characterization in the mucosa; 40.7% reported diﬃculty PU associated to
medical devices; 96.3% considered essential training as a way to reduce subjectivity. Conclusion:
Extra attention needs to be taken to prevent PU in ICU. The incidence of PU is higher if associated
with a medical device, Staﬀ must adopt multiple strategies to prevent it. More education and sharing experiences is needed to reduce the subjectivity of diﬀerential diagnosis in PU.

Souhrn
Východiska: Dekubity jsou považovány za nežádoucí událost, představují výzvu pro zdravotnické
pracovníky a instituce. Cíl: Zhodnotit prevalenci a incidenci dekubitů na pracovišti intenzivní
péče a obtíže při klasiﬁkaci dekubitů u kriticky nemocných z pohledu všeobecných sester. Soubor
a metody: Retrospektivní kohortová analýza elektronických zdravotnických záznamů pacientů
(2012–2013). Dotazník k hodnocení bariér klasiﬁkace dekubitů u ošetřujícího personálu. Výsledky:
Epidemiologická studie (n = 600) záznamů a diferenciální diagnostická studie u 27 všeobecných
sester. U 98 pacientů byl záznam s alespoň jedním dekubitem za hospitalizace (prevalence 16,3 %).
Z nich u 40,8 % dekubitus při přijetí, u 59,2 % vznikl dekubitus po 24 hod od přijetí (n = 58), incidence
11,4 %. Zjištěná kategorizace dekubitů: nejčastější druhý stupeň (36,1 %), následně čtvrtý (35,4 %),
první (13,1 %) a třetí stupeň (10,8 %). Uváděné bariéry diferenciální diagnostiky: 77,7 % hodnocení
dekubitů u pacientů s periferním arteriálním onemocněním; 92,5 % hodnocení prvního stupně
na tmavé kůži; 81,5 % charakteristika dekubitů na sliznici; 40,7 % v souvislosti se zdravotnickými
prostředky. Vzdělávání jako cestu ovlivnění subjektivity hodnocení uvedla většina všeobecných
sester (96,3 %). Závěr: Prevence dekubitů v intenzivní péči vyžaduje speciální pozornost. Incidence
dekubitů je vyšší v souvislosti se zdravotnickými prostředky. Prevence zahrnuje více strategií
(vzdělávání a sdílení zkušeností) k redukci subjektivizace diferenciální diagnostiky.
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Introduction
Pressure ulcers (PUs) continue to be a contest
worldwide [1–3]. PUs are considered to be
an adverse event and constitute a constant challenge for all health professionals
and institutions, both for human and material resources, and for the pain and suﬀering caused to patients and their families. In
fact, the development of PUs is complex and
multifactorial [4] and nursing staﬀ needs to
manage several PU risk factors [5,6] in order
to prevent PU development.
Scientiﬁc evidence has shown that PUs are
not only the responsibility of the nursing team,
but of an entire multidisciplinary team, even
with current knowledge of its aetiology, the
incidence and prevalence are still very high.
It can be seen that the epidemiology of
PUs varies greatly between countries, the
area where the patient is hospitalized (nursing homes, hospital admissions, intensive
care, etc.) and the method of data collection.
The use of a rigorous methodological design (with methods to measure the consistent variables, including the clear deﬁnition
of the study population, the conﬁdence interval and skin evaluations performed by
two trained auditors), the comparison of or-

ganizational data between performance
areas. The incidence of PU, the description of the most frequent anatomical locations of PU, the reference to whether or not
to include category one of PUs in the study
and the inclusion PUs developed in the mucous membranes (lips, nose, genitals, etc.)
without assigning them category. It is crucial to obtain more reliable and internationally comparable data to facilitate the study
of the problem in the future.
The prevalence of PUs in hospitals is 17.4%
in medicine, 7.1% in surgery, 15.3% in emergency and 16.6% in intensive care unit (ICU).
In long-stay units in mainland Portugal, the
estimated prevalence was 23%, with lot of
diﬀerences between the districts [7].
Internationally, in the most recent study,
Pokorna et al. [8] presented reported prevalence of PU in the Czech Republic of 0.3% in
a total of 46,224 patients identified with the
diagnosis of PU. For ICU, studies have reported rates of incidence of PUs in the USA between 5.2 and 45%, with prevalence rates
between 22 and 28.7%, and, on the other
hand, studies in ICUs in developing countries such as Indonesia, report an incidence
of approximately 33.3% [9].

Tab. 1. Prevalence and incidence reported in international studies (adopted from [10]).
Authors

Year

Boyle & Green

2001

Prevalence

Incidence
5.2%

Cho & Noh

2010

5.9%

Compton et al.

2008

17.3%

da Silva Cardoso, Blanes et al.

2010

Fife, Otto, Capsuto et al.

2001

12.4%

Gomes, Bastos et al.

2010

35.2%

Kaitani, Tokunaga, Matsui & Sanada

2010

Langemo, Anderson & Volden

2003

Manzano, Navarro, Roldan et al.

2010

32.7%

11.2%
0–13.1%
16%

Sayar, Turgut, Dogan et al.

2009

8.5%

Schuurman, Schoonhoven, Keller et al.

2009

53.4%

Shahin, Dassen, & Halfens

2008

25.1–28.6%

Slowikowski & Funk

2010

23.9%

Suriadi, Sanada, Sugama et al.

2008

28.4%

Tereki, Kucukardali, Top et al.

2009

Vangilder, Macfarleane, Meyere

2008

7.3–15.3%

Wolverton, Hobbs, Beeson et al.

2005

13.7%

Yepes, Molina, Leon & Perez

2009

Zhao, Hiltabidel, Liu, Chen & Liao

2010

S30

7.8–8.5%
14.6–25.9%
26.7%
1.54%

45.5%

In the review study conducted by Cuddigan [10], which analyses the prevalence and
incidence data on ICU worldwide, data were
obtained with a great deal of variability, and
part of the data is summarized in the Tab. 1.
As can be seen from the systematized
data in the Tab. 1, there is a great variability
of values. This may be related to the possible inclusion of data on category one PUs,
as well as characteristics of the ICU considered in the study, namely units with exclusive
inclusion of surgical patients.
The correct classiﬁcation of the ulcers allows to identify the severity of the ulcers and
to evaluate their aggravation, if this occurs,
and the evaluation of PUs should include
the size, the wound bed, present exudate
(which will allow classiﬁcation), pain and the
state of the surrounding skin (to manage
analgesia and prevent area worsening), and
the anatomical location of the lesion is also
important [11].
Cor rect diagnosis and classification of
these lesions is essential, promoting quality of care and patient safety [12]. Injuries
such as skin breakdowns, moisture lesions,
incontinence-associated dermatitis and ischemic lesions [13], are poorly deﬁned and
referred to as PUs.
The main diﬃculties described by several authors on the classification/categorization of ulcers are the evaluation of erythema, bleachable or non-bleachable. The
distinction between PU and moisture injury and the diﬀerentiation of categories II
and III [11,14–16].
The evaluation of erythema, whether
bleached or not bleached, in black individuals is hampered by the impossibility of
evaluating a category one related bleaching of tissues and, in order to reduce this error, other elements that could be evaluated
as discoloration of skin, presence of heat,
oedema, pain and/or hardening that differentiate the existence or not of a PU [1].
According to Moore [17], citing the study
by Barczak form the seventeen’s, reported
that black individuals had more severe PUs
mainly due to the diﬃculty of identiﬁcation,
in category one and, consequently, absence
of performance.
Incontinent Associated Dermatitis (IAD)
is often confused and mixed with PUs. In its
aetiology, the predominant factor is humidity and not pressure [18], as these lesions
appear in individuals with a clinical history
of excessive humidity (urinary and/or faecal incontinence, wound drainage, vomit-
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ing and/or sweating) and is in a place where
the humidity is excessive. Usually found outside the bony prominences, they are superﬁcial lesions, with shallow and poorly deﬁned
borders. It is also characteristic of this type
of lesions, not having devitalized or necrotic tissue [15]. A correct distinction between
PUs and moisture injuries is important because the preventive attitudes to be taken
are diﬀerent [15]. Regarding categorization
II or III of PUs, the purpose is to identify the
deepest aﬀected tissue [19], thus, the ulcer
will be categorized according to the worst
level of tissue injury present, and will remain
in the worst category throughout treatment
and evolution [17].
The main dif ferentiation between the
two categories is based on the type of tissue reached, deﬁned as partial loss of skin,
category II PUs or superﬁcial ulcer, involving
the epidermis and/or dermis, the category III
and IV of PU involve all layers of fabric. The
observation of the diﬀerent injured tissues
has been shown to be a diﬃcult to health
professionals [15].
Incorrect classiﬁcation or diagnosis may
result in a misalignment of prevention
and/or treatment strategies. It is essential
to use the patient‘s integral observation,
pondering signs and symptoms that help
the health professional, in the diﬀerential
diagnosis of PU. There are several tools to
support the diagnostic decision-making,
where it is possible to identify symptoms
and signs that will support the correct diagnosis of PU, compared to skin breakdowns,
IAD among others [15,20].
Research in this area, with a correct diagnosis of the epidemiological situation and
identiﬁcation of the determinants of the development of ulcers in the critically ill person,
can help to validate and increase knowledge
on the subject and ultimately improve scientiﬁc knowledge.

Aim
This study had two objectives: to study the
prevalence and incidence of PUs in an intensive care unit and the diﬃculties of classiﬁcation and characterization of the lesions
in critical ill patients from nurses point of
view.

record database from adult patients admitted to a polyvalent Intensive Care Unit of
a Central Portuguese hospital. The questionnaire study was designed to the nursing staﬀ
of the same unit.

Setting
The survey was performed in a polyvalent
ICU of a Central Portuguese hospital. All
data were extracted from electronic health
record database with the collaboration of
Hospital Informatics and Systems Analysis
Service. The period under analysis was from
1st June 2012 to 31st May 2013. The questionnaire was applied to all nurses of the ICU during the month of January 2015.

Participants
The research was implemented after Hospital Council Board and Ethics Committee
approval (Reference Number 149/2014).
The study was divided into two phases:
the ﬁrst was a random, probabilistic sample
(including patients admitted without any selection), with a sequential character, including all patients admitted to a Polyvalent Intensive Care Unit of a hospital in the north of
Portugal between the period from 1st June
2012 to 31st May 2013 (1 year).
The period studied was chosen so that
access to the computer data needed for the
analysis was possible, since it was conditioned by the introduction of the current software in the service, which only occurred in
September 2011, but whose conﬁguration
and optimization only took place during the
next year. By obtaining data after May 2012,
these would already be reliable and the information obtained adequate to give robustness to the study.
The second stage is related to the differential diagnosis between PUs and other
lesions, namely incontinence-associated, intertrigo (not only diaper rash) and cutaneous
dermatitis. A questionnaire was carried out
to the nursing team (N = 30) to identify barriers and diﬃculties in the classiﬁcation and
categorization of PUs and other skin lesions.

Variables
The data were extracted from electronic
health record database and included the
following.

Materials and methods
Study design

Variables divided in categories:

This study has two diﬀerent steps. The epidemiologic study was designed as a retrospective cohort analysis of electronic health

• Socio-demographics: age, gender.
• Clinical information: Type of admission
(elective or urgent surgery, medical or

trauma); clinical diagnosis of admission;
length of hospitalization; APACHE II value
and probability of death predicted at
admission; outcome (high or deceased).
• Braden Scale Risk Assessment: value resulting from the Braden scale and its subscales at admission. First PU risk assessment,
all skin and tissue assessment records.
• PUs present: Number of PUs identified
in the clinical process, categories, location, diagnosis of nursing described in
the identification of PUs (to obtain category and location); date of creation of
nursing diagnoses and attitudes related
to PUs.
From the nurse‘s questionnaire, dif ferential diagnosis of PU was evaluated: associated factors; diagnostic criteria; subjectivity of the evaluation; mucosal PUs; medical
devices.

Data sources/measurement
Data collection were performed by a registered nurse and/or a clinical nurse specialist at
admission in inpatient setting and were documented in the patient electronic health
record, following national and international
guidelines [1] the pressure ulcer risk assessment (Portuguese version of Braden Scale)
and the skin and tissue integrity assessment.
The risk assessment and the skin and tissue
assessment were updated daily in the patient electronic health record. All data were
recorded on the same electronic Health record with exception to the questionnaire
that was answered online via Survey Monkey
Software.

Bias
Bias could be associated to data recording
because the study was designed as a retrospective cohort analysis of electronic health
record database. In recent studies in NHS
hospitals in England [6,21] showed high levels of underreporting for all pressure ulcer
categories and provided some recommendations to improve care quality, patient safety and future pressure ulcer monitoring.
He found that some data records contained
signiﬁcant missing information that if left
unaddressed could reduce the validity of the
data. We found also that in several situations
is diﬃcult to diﬀerentiate between missing
data and undesirable values. These analyses of the database help to reduce error and
later improve the registration in some ﬁelds
that we signed as crucial.
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Tab. 2. Distribution according to socio-demographic characteristics (N = 600).

processing of data, IBM® software, SPSS® version 20.0 for Windows® was used.

Results

Gender

N

%

• female

284

47.3

• male

316

52.7

The results section is divided into two parts
with respect to the two main goals of the study.

Results from retrospective health
records analyses

Age
• < 39 years

94

15.7

• 40–59 years

230

38.3

• 60–69 years

142

23.7

• 70–79 years

106

17.7

• > 80 years

28

4.7

Study size
The chosen time interval of 1 year was decided to allow the sample size to be suﬃciently
large, in order to reduce the sampling error
associated with this type of samples.
The results refer to the 604 records of hospitalization that occurred in the ICU unit during the study period (1st June 2012 to 31st May
2013). Four records were excluded because it
was not possible to collect any type of data.

Statistical methods and data
analysis
Descriptive statistics were calculated for the
demographic and clinical variables and sample characterization.
For the quantitative variables, the use of
parametric tests was chosen according to the
sample size which was higher than 30 [22], it
was not necessary to perform tests of normality analysis and assumed was the same
distribution normality. For the veriﬁcation of
homogeneity of variances the Levene test
was used [22,23]. One-Way ANOVA test, making a multiple comparison of means through
the Post Hoc tests of Tukey HSD and Scheﬀé
test, being considered the most robust to deviations from normality and homogeneity of
variances [23]. The level of signiﬁcance was
set at 5%. To perform these calculations and

This study included health electronic records
from 600 hospitalised patients (electronic
health records). As regards age (Tab. 2), it varies between 18 and 92 years, with a mean of
56.8 ± 15.60 years and a median of 58 years,
with a predominance of males (52.7%).
The hospitalization time ranged from
0 days (less than 24 hours) to 50 days, with an
average time of 6.5 ± 6.234 days, with a median of 4 days.
The severity of the individuals at entry,
evaluated by the APACHE II score, was obtained in 600 of the records, ranging from
1 to 48, with an average value of 20.9 ± 8.7,
with a median of 20.
The APACHE II values reported above
corresponded to a death probability between 0.032 and 0.96, with a mean of
0.404 ± 0.247 and a median of 0.35. Data that
can be verified in Tab. 3.
With respect to comorbidities, only 21.3%
of the patients had no comorbidities at
admission, and in the remaining 78.7% was
reported one or more comorbidities.
Thus, hypertension (60.3%) fol lowed
by obesity and / or dyslipidaemia (47.5%)
are the most frequent. Diabetes and heart
disease are present in 20.1% of patients.
Of the admitted cases, there was a mortality rate of 18.5%, corresponding to a total of
111 persons who had died during the retrospective study period.
For the analysis of incidence and prevalence of PUs, the research was carried out in
the service data registration program, which
included all the nursing diagnoses collected
with the focus „Pressure ulcer“, as well as all
records created with the attitude „Pressure
ulcer“. In this way, all records of PUs created

by the nursing team were obtained, since
the software allows registration in both
formats.
Ulcers present at admission were those
identified in the nursing process up to
24 hours after admission to the service. This
criterion was chosen taking into account the
practice of the service that, when patients
are admitted to the immediate postoperative period, due to the frequent hemodynamic and electrical instability verified as well
as the discomfort provoked, patients with
complete bed rotation are not mobilized
for evaluation of the posterior region of the
body, this evaluation being done later (especially during hygiene care).
Of the total analysed admission episodes
in the study period (N = 600), 98 were identified with at least one PU present during
the hospitalization period, corresponding
to a prevalence rate of 16.3%. The remaining 502 patients had no PU recording at
entry (upon admission) or at any time during
hospitalization.
Of the 98 patients who were identified
with ulcers, 40.8% presented it upon admission, and 59.2% developed ulceration in the
service after 24 hours of admission (N = 58),
which resulted in an incidence rate of 11.4%.
Considering the number of ulcers per person, 79.2% had one ulcer (N = 103), 12.3% had
two ulcers (N = 16), 4.6% presented three ulcers (N = 6), 3.1% had four ulcers (N = 4), and
only 0,8% ulcer (n = 1), which resulted in
a total of 130 PUs.
The distribution of these 130 ulcers by category reveals that the most prevalent category was category II (36.1%) followed by category IV (35.4%), then category I (13.1%), and
category III (10.8 %). It was also observed that
in 4.6% electronic records of PU were no description of the category, because they were
on mucosae.
The most common sites of development
were found (Tab. 4), and the most prevalent location was the sacral (50.7%), followed by the calcaneus (9.2%), the nose
(6.9%), buttock (6.2%), trochanter (4.6%) and

Tab. 3. Descriptive statistics of hospitalization time and severity of cases admitted considering APACHE II.
N

Min.–Max.

Average ± standard deviation (SD)

Median

P 25–P 75

days of hospitalization

600

0–50

6.5 ± 6.344

4

2–9

APACHE II value

600

1–48

20.6 ± 9.182

20

14–26

probability of death

600

0.03–0.96

0.4 ± 0.247

0.35

0.18–0.56
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Tab. 4. Distribution of all pressure ulcers identified according to anatomical location
(N = 130).
Anatomic Area

head and neck (16.9%)

trunk (67.6%)

extremities/limbs (15.5%)

Body location

N

%

nose

9

6.9

cervical

4

3.1

ear

4

3.1

lip

3

2.3

occipital

2

1.5

sacrum

66

50.7

buttock

8

6.2

trochanter

6

4.6

back

5

3.8

penis

3

2.3

calcaneus

12

9.2

foot

3

2.3

malleolus

2

1.5

elbow

1

0.8

leg

1

0.8

1

0.8

130

100

unknown/NR
total

back (3.8%). The ulcers presented a very pronounced dispersion and the total locations
were grouped according to the anatomical areas where they were, to facilitate the
interpretation.
The anatomical location and description
of the nursing diagnoses from which the information was obtained revealed that several PUs were associated with medical devices, such as nasogastric tubes, endotracheal
tubes, neck collars, ECMO cannulas and external ﬁxators, 29 ulcers with these characteristics were found, corresponding to 22.3%
of the total number of PU.
During the time of hospitalisation, 58 patients developed at least one PU again. The
mean time for the development of the ﬁrst
PU in the service ranged from 1 to 50 days,
with a mean of 7.22 ± 6.935 days, and a median of 5 days.
Considering the analysis of the nursing
diagnoses, relative to the incidence (new
ulcers acquired in the service) from where
the ulcer sites were obtained and considering the anatomical location identified, there
were 15 PUs that could be associated with
devices (25.8%), in which the ones more
expressive were associated with nasogastric
tubes, cervical collar, orotracheal tube, and
bladder catheter.

Results from questionnaire survey
Regarding the questionnaire performed by
the nurses, a response rate of 90% was obtained (N = 27), two did not accept to respond and one of the questionnaires was
excluded.
Regarding the time of experience in intensive care, the team is experienced with most
of its nurses being in the unit for many years,
where it is verified that 55.5% of nurses have
worked with critical patients for more than
10 years (Tab. 5).
Regarding the diﬃculties/barriers of the
diﬀerential diagnosis of PUs by nurses, 77.7%
reported diﬃculty in evaluating PU in patients with peripheral arterial disease; 92.5%
referred to the diﬃculty of evaluating Category I in dark skin; 96.2% reported diﬃculty
in category I certainty (bleachable erythema
disappears after 1 to 2 hours); 74.07% reported that one of the limitation in the evaluation of PUs is the delay of the ﬁrst assessment
after admission; 81.5% refers to subjectivity
in the characterization of UP in the mucosa;
40.7% reported diﬃculty in the evaluation
of PU associated with medical devices; and
51.8% reported diﬃculty in the diﬀerential
diagnosis between PU and incontinence
associated dermatitis (IAD). The majority of
nurses (96.3%) considered it essential to train

Tab. 5. Distribution of nurse according professional experience in ICU
(N = 27).
Professional
Experience (years)

N

%

≥ 15 years

8

29.6

≥ 10 < 15 years

7

25.9

≥ 5 < 10 years

5

18.5

≥ 2 < 5 years

4

14.8

< 2 years

3

11.1

total

27

100

and upgrade PUs as a way of reducing the
subjectivity of PU classiﬁcation.

Discussion
Considering the cut-oﬀ point of 16 points
of Braden scale established by Portuguese guidelines, the totality of the study population was identified at “high risk of PU
development” at the ﬁrst PU risk assessment.
Socio-demographic data showed a predominance of male subjects, corresponding to 52.7% of the admissions, similar to
other studies. In a multipurpose ICU, this
data is in agreement with data found in
a surgical intensive care unit, which present a percentage of 56.4% of male inpatients in their study [24]. Similar data was
reported in the study of 256 German hospitals, where were mainly male hospitalised
(57.1%), were the majority were females in
the hospitals [25].
There was a statistically signiﬁcant relationship (p = 0.000) between the sex of hospitalized patients and the development of
PUs, with the male being the most at risk of
developing them, a conﬁrmed ﬁnding by
the study in a ICU in Germany [26] and in
contrast to others authors who did not verify this relation [27,28].
As for the severity status of the persons
entering the ICU, in this study the value of
APACHE II was considered for their analysis,
with an average APACHE II value of 20.9. This
value is higher than that in other studies,
which indicates mean APACHE II values of
17.26 [4], and with APACHE II of 14.6 [29].
This diﬀerence translates to a greater severity of the people admitted to the unit of the
present study, and eﬀectively, an eﬀective
mortality rate was verified superior to the
previous work (ef fective mortality rate of
10%) [4], comparing with the rate of morta-
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Fig. 3. Compression zone with loss of skin
and tissues in a death patient.

Fig. 1. Compression zone without loss of
skin or tissues.

Fig. 2. Compression zone with loss of skin
or tissues in alive patient.

lity in this study, of 18.5%, corresponding to
111 deaths in the period studied.
Regarding the categorization of the total
ulcers identified in the present study, it was
verified that the most prevalent category
was category II (36,1%) followed by category
IV (35.4%), then category I (13.1%), and category III (10.8 %). The higher percentage of
these categories may be associated to the
time they take to develop, which may mean
that the nursing care after its detection is reinforced and eﬀective in its development
and subsequent aggravation.
As to the anatomical location of the ulcers
identified in this study, it was verified that
the most prevalent location was the sacrum,
followed by the calcaneus, nose, buttock
and trochanter. These data are similar to
those reported by Cox [4], with 58% of ulcers
in the sacrum, 34% in the buttocks, 5% in calcaneus and 3% in other sites and also by Pokorna et al. [30], who examines incidence
of iatrogenic wounds with these locations:
26.0% in buttock, 16.6% sacrum, 5.9% calcaneus, 4.1% abdominal area, 3.6% nasogastric
tube, 0.6 urinary catheter and 4.1% other invasive input.
The high number of ulcers identified in
the sacrum is highlighted, which may be associated with the higher severity status of
the individuals in the present study, justifying a less possibility of bed mobilization due
to inherent instability and the need to keep
the trunk elevated by invasive ventilation (indicated by the ventilator-associated pneumonia prevention bundle). In a Finnish study,

similar data were found, with 45% of ulcers in
the sacrum, 22% in the calcaneus and 15.7%
in the nose, but the latter associated with
non-invasive ventilation masks [31].
High incidences of PUs on the mucosae
(lips and penis) made us reﬂect on the importance of constant evaluation, fixation
and change of location of the devices. The
high percentage of ulcers associated with
medical devices verified in the present study
reinforces their association in the incidence
and importance of prevention for nursing.
Regarding the Questionnaire to nurses
the response rate was of 90% (N = 27), which
may insinuate the interest of nurses in this
area. Two nurses did not agree to respond
and one of the questionnaires was not used
as have not been fully ﬁlled.
Barriers were identified regarding the time
of the ﬁrst evaluation of the skin, as well as
the identiﬁcation of PU in the mucous membranes or when associated with medical
devices. Regarding the old question of the
diﬀerential diagnosis between PU and IAD,
the problem is reported by 51.8% of the
sample as observed in other studies [32].
The majority of nurses (96.3%) considered it essential to train and update PUs as
a way of reducing the subjectivity of PU classiﬁcation, as it is also supported by several
authors [30,31].
It was identified a great variability of
the PU description in the open field destined to the eﬀect, which can lead to the
conclusion of subjectivity when classifying
and categorizing PU, compatible with other
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author where it refers the importance of
the diﬀerential diagnosis of the lesions [30].
One of the more complex cases to characterize about what type of injury to consider
were the users who entered the post cardio
respiratory arrest unit that came from the
pre-hospital external automatic compressor. This fact reinforces the diﬃculty of differential diagnosis of the lesions, as well as
their association with medical devices. The
Fig. 1–3 presents several lesions caused by
external automatic compression.
As we can verify in the images, not all living or already cadaveric individuals present
lesions, it is necessary to identify the time of
use of the medical device, association with
gender, age, circumstances of device placement and other variables that may inﬂuence the development of these lesions. Experience, knowledge of medical devices and
training in this area play a key role in the proper recording of observed injuries
Correct gauging of records is essential
for the standardization and systematization of data for timely analysis and intervention. The structure of the ulcer register in the software prevents automated
screening of ulcer categories and leads to
the need for manual analysis and screening of the data to obtain indicators. It is proposed to optimize the computer platform,
with the creation in the menu of elaboration
of the nursing diagnosis, a space for unambiguous registration (drop-down type) of
the category of the ulcer, evolution of the
treatment.

Conclusion
The development of PUs is complex and multifactorial and nursing staﬀ needs to manage
several (modifiable and non-modifiable) risk
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factors in order to prevent PU development
in inpatient settings.
The person in critical situation has characteristics that make them highly dependent on nursing care, presenting deﬁcits in
self-care, namely in maintaining its structural integrity.
The increase in knowledge about the factors that determine its development will allow to allocate the necessary means to reduce the incidence and prevalence of PUs
at the hospital level, a factor that is valued
as an indicator of quality in health care and
to allow a reduction in the person in a critical situation the pernicious ef fect of its
development.
Staﬀ should use all available opportunities (e. g., periodic education, simulation sessions, unit brieﬁngs and huddles) to educate
about the risks, diﬀerential diagnosis and
management of medical devices that can
cause pressure.
Interdisciplinary team performing the patient assessment should include a review of
all devices used with the patient to ensure
that the care plan addresses management of
medical devices that could cause PUs.
It is considered pertinent to carry out further
studies in the field, prospective studies, with
evaluation of other variants, namely to evaluate the importance of vasopressors, analgesics, and others in the development of PUs.
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