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ABSTRACT

Objetives: To identify and analyze the scientific evidence regarding the occurrence of
Medical Device-Related Pressure Injuries, considering the development sites; and to
describe the devices of risk and the measures of prevention and treatment. Method:
Integrative, search-based review: CINAHL, PubMed, Wiley InterScience, Scopus, and
Web Of Science. The terms “pressure ulcer” and “medical devices” were used, including
original articles and case studies published between 2010 and 2015. Nine studies were
selected. Results: Posterior cervical region and nose had the highest injury frequencies,
respectively, 66.0% and 40.0%. Eleven risk devices were identified, with emphasis on
Non-Invasive Ventilation masks and orotracheal tube. For prevention and treatment
emerged recommendations specific to the device employed and general measures.
Conclusion: Medical Device-Related Pressure Injuries are frequent problems, however,
they can be prevented and treated based on the recommendations of the articles
raised in this review.

Descriptors: Nursing; Nursing Care; Pressure Ulcer; Equipment and Supplies; Patient
Safety.

RESUMO

Objetivo: Identificar e analisar as evidéncias cientificas quanto a ocorréncia de Lesdes por
Pressdo Relacionadas a Dispositivos Médicos, considerando os locais de desenvolvimento;
e descrever os dispositivos de risco e as medidas de prevencao e tratamento. Método:
Revisao integrativa, com busca nas bases: CINAHL, PubMed, Wiley InterScience, Scopus e
Web Of Science. Utilizou-se os termos “pressure ulcer” e “medical devices’, sendo incluidos
artigos originais e estudos de caso, publicados entre 2010 e 2015. Foram selecionados nove
estudos. Resultados: Regido cervical posterior e o nariz obtiveram as frequéncias mais
elevadas de lesoes, respectivamente, 66,0% e 40,0%. Identificaram-se onze dispositivos
de risco, destacando-se as mascaras de Ventilagdo Nao Invasiva e o tubo orotraqueal. Para
prevencéo e tratamento emergiram recomendacées especificas ao dispositivo empregado
e medidas gerais. Conclusdo: As Lesdes por Presséo Relacionadas a Dispositivos Médicos
sao problemas frequentes, todavia, podem ser prevenidas e tratadas com base nas
recomendacdes dos artigos levantados nesta revisao.

Descritores: Enfermagem; Cuidados de Enfermagem; Leséo por Pressao; Equipamentos
e Provisdes; Seguranca do Paciente.

RESUMEN

Objetivo: Identificary analizar las pruebas cientificas sobre la ocurrencia de lesiones por
presion relacionadas con dispositivos médicos, considerando los sitios de desarrollo; y
describir los dispositivos de riesgo y las medidas de prevencién y tratamiento. Método:
Revision Integrativa, con busqueda en las bases: CINAHL, PubMed, Wiley Interscience,
Scopus y Web of Science. Se utilizaron los términos “pressure ulcer"y “medical devices’,
incluidos los articulos originales y los estudios de caso, publicados entre 2010 y
2015. Se seleccionaron nueve estudios. Resultados: La region y la nariz cervicales
posteriores obtuvieron las frecuencias mas altas de lesiones, respectivamente, 66,0%
y 40,0%. Se identificaron once dispositivos de riesgo, destacando las mascaras de
ventilaciéon no invasiva y el tubo orotraqueal. Para la prevencién y el tratamiento
surgieron recomendaciones especificas para el dispositivo empleado y las medidas
generales. Conclusién: Las Lesiones por Presion Relacionadas a Dispositivos Médicos
son problemas frecuentes, sin embargo, pueden ser prevenidas y tratadas con base en
las recomendaciones de los articulos levantados en esta revision.

Descriptores: Enfermeria; Cuidados de Enfermeria; Ulcera por Presién; Equipos y Provisiones;
Seguridad del Paciente.
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INTRODUCTION

Patient safety and quality of health care are themes that are
gaining prominence on the world stage. Campaigns and stud-
ies are carried out in several areas of knowledge with the main
objective of promoting a damage-free care.

An international initiative worthy of mention is the global al-
liance for patient safety, established in 2004 by the World Health
Organization, whose mission is to coordinate, disseminate and
accelerate improvements related to the theme™. Politically com-
mitted to this mission, the Brazilian Ministry of Health launched
in 2013 the Brazilian National Patient Safety Program (PNSP - Pro-
grama Nacional de Seguranga do Paciente), which provides, among
other strategies, the elaboration and implementation of protocols,
guides and manuals for the prevention of Pressure injury (P1).
Regarding this type of injury, it is essential to mention thatin 2016,
the National Pressure Ulcer Advisory Panel (NPUAP) announced a
change in the terminology“Pressure ulcer”for Pl, considering that
the term describes it more precisely, both intact and injuried skin®.

Pls are a reason for concern in health institutions, because in ad-
dition to generating negative impact on patients and their families
due to pain, delayed functional recovery and infections, they have
repercussions on prolonged hospitalizations, higher costs to institu-
tions and increased morbidity and mortality®. NPUAP defines Pl as
a damage in the underlying skin and/or soft tissues, usually over a
prominent bone or related to the use of a medical device or other
artifact. The injury, which appears in full skin or as an open injury,
can be painful and occurs as a result of intense and/or prolonged
pressure in combination with shear. Tolerance of soft tissue under
pressure and shear can also be affected by microclimate, nutrition,
perfusion, comorbidities and condition of the tissue itself®.

Pls can occur in various body locations and come in various
sizes. Its severity is related to the layer of affected tissue, which
may involve from the epidermis to the underlying muscle and
bonet“, In order to classify PI's severity, NPUAP proposed a sys-
tem that considers how stages/degrees of development of the
same: Stage 1 - whole skin with erythema that does not whiten;
Stage 2 - loss of skin in its partial thickness with dermis exposure;
Stage 3 - loss of skin in its overall thickness; Stage 4 - loss of skin
in its total thickness and tissue loss. Pls can still be classified into
Unclassified Pressure Injury and Deep Tissue Pressure Injury®.

There s alarge scientific production of PI), which usually focuses
on decubitus injuries located in regions of bony prominences such
as sacrum and calcaneum. It is known that the occurrence of PI
in these locations is quite frequent, however, these can occur in
any tissue under pressure, therefore also develop in atypical sites,
such as the urethra, mouth, ear, among others®®,

Pl formation in unusual regions is usually caused by the use
of medical devices, such as probes and catheters®, which are
then called Medical Device-Related Injuries (MDRI), which are
created and applied for diagnostic purposes and therapies. The
definition of MDRI was included in the NPUAP update, as well as
the Pressure Injury in Mucous Membrane®,

MDRIs usually display the device pattern or shape and should
be categorized according to the PU classification system. NPUAP
recognizes that MDRIs are increasingly recurrent in care settings, and
although they are not a new phenomenon, they have only received®.
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The relevance of the review of studies focused on the MDRI
is related to the possibility of knowing the knowledge gaps on
the subject, but, above all, to the development of new research
aimed at the prevention of these injuries, thus contributing to
patient safety

OBJETIVE

This study aims to identify and analyze the scientific evidence
regarding the occurrence of Medical Device-Related Pressure
Injuries, considering the development sites; and describe the
devices of risk and the measures of prevention and treatment.

METHOD

This is an integrative review of the literature, which allows us
to perform analyzes that extrapolate the synthesis of the results
of primary studies, with the potential to develop new theories
and research problems®.

The study comprised the steps proposed by Ganong®: Selection
of the research question; definition of the inclusion and exclusion
criteria of the studies and selection of the sample; representation
of the selected studies in table format, considering the charac-
teristics in common; critical analysis of findings; interpretation
of results; and to report clearly the evidence found.

Thus, the guiding questions of this study were: What is the
occurrence of MDRI in hospitalized patients according to their
developmental sites? What are the risk devices for this type of
injury? What measures are used for the prevention and treatment
of these injuries?

The literature search occurred in December 2015 in the journal
Portal of the Coordination of Improvement of Higher Education
Personnel (CAPES - Coordenacgdo de Aperfeicoamento de Pessoal
de Nivel Superior) of the Brazilian Ministry of Education (MEC -
Ministério da Educacao), via the Virtual Private Network (VPN)
of the Universidade Federal de Santa Catarina, and included the
databases: Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL); U.S. National Library of Medicine (PubMed); Wiley
InterScience; Scopus; and, Web of Science (WOS).

The search strategies used to locate the studies were adapted to
each database, based on the research question and the inclusion
and exclusion criteria established. The terms used in the search
were: “pressure ulcer” AND “medical devices”

For the selection of the sample, carried out by one of the
researchers, the inclusion criteria were: Original study (research)
or case study, quantitative or qualitative approach, published
electronically in full, in an indexed journal, in the form of an ar-
ticle, in Portuguese, English or Spanish, in the time cut from 2010
to 2015. The study should also address, in the title or abstract,
injury/ Pressure Injury arising from medical device. Review ar-
ticles, experience reports, letters, editorials, theses, dissertations,
monographs, books, works not related to the scope of the study or
that did not answer the guiding questions of this review and the
duplicate production in the researched databases were excluded.
The selection of the studies followed the recommendations of the
Statement for Reporting Systematic Reviews and Meta-Analyses
of Studies - PRISMA®, as shown in Figure 1.
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Figure 1 - Flowchart for identification and selection of studies, based on the PRISMA recommendation

For the organization and analysis of the selected studies, a
tool was used, elaborated by one of the researchers, constituted
by the data: Title; year of publication; country of research; study
outlining; number of patients participating; objective of the
research and main results; level of evidence; frequency of occur-
rence and location of Pl; type of medical device that caused the
injury; methods of prevention and treatment of Pl. Each study
was identified by a code consisting of the letter (study) followed
by an Arabic number ranging from one to ten (S1, S2, S3...).

In order to categorize the level of evidence, the type of study
was considered; the hierarchical classification was used in seven
levels: Level |: Evidence of a systematic review or meta-analysis

The database search, considering
the inclusion and exclusion criteria,
resulted in the initial selection of 205
studies, the largest quantitative being identified in the Web of
Science database (n= 87; 42.4%). Thorough and thorough read-
ing allowed the selection of the final review sample, consisting
of nine studies (100.0%).

All the studies were published in international journals in the
English language, highlighting 2015 as the year with the highest
number of publications (n=4; 44.4%). As regards origin, the United
States stood out with three (33.3%) published studies (S1, S6, S9)
on the subject, followed by Israel, with two (22.2%) studies (S7,
S$8). Cohort studies (n= 3; 33.3%) and case (n= 3; 33.3%), classi-
fied with evidence IV and VI, respectively, were predominant in
relation to type and level of evidence (Chart 1).

Chart 1 - Characterization of the selected studies published from 2010 to 2015, Florianépolis, Santa Catarina state, Brazil

Year/ Outlining/
Code Title Country number of Objectives Main results NE
patients
S1 | Face masks for 2015 Prospective | To investigate the factors | Of the participants, 72% presented Pl related to the \%
noninvasive United cohort that contribute to the NIV mask with 61 sites involved. Stage 1 injuries were
ventilation: States N=50 development of Pl-related | the most common. The risk of injury was higher for the
fit, excess skin mask of NIV. oronasal mask. The skin hydration differences were
hydration, and correlated with the occurrence of injuries, and coverages
pressure ulcers™ were indicated between the mask and the skin for MDRI
prevention.
S2 |Unusual causeofa |[2015 Case Report a case of atypical | Woman, 59 years old with high digestive hemorrhage, Y
facial pressure ulcer: | korea N=1 facial Pl developed by a using SBT. Traction force was applied with 1 kg at the
the helmet securing helmet for SBT fixation. proximal end of the SBT and a metal frame U-shaped
the Sengstaken- helmet around the face. After three days of use, there was
Blakemore tube!'? evidence of an injury in the frontal region of the skull with
cutaneous necrosis. There are general recommendations
for the prevention of MDRI such as: Evaluating the skin
daily and applying protective dressing.

To be continued
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S3 | Facial skin breakdown | 2015 Case To report two cases of PI | Case 1: Premature newborn (28 weeks), using nasal cannula VI
in patients with non- Italy N=2 related to NIV. with continuous positive pressure. After 4 weeks he had an
invasive ventilation injury in nasal columella. Case 2: Elderly (71 years) in NIV per
devices: report of two nasal oral mask. After 11 days he had injury with necrosis on
cases and indications nasal, nasolabial and ment. Both were in critical condition,
for treatment and with need for NIV 24h/day. Treatment and prevention
prevention? measures such as disinfection, use of hyaluronic acid and

gauze protection of risk areas were reported.

S4 | Saudi Arabian 2015 Prospective | To identify the incidence | The incidence of Pl was 39.3%, being 8.3% MDRI. Among \%
adultintensive care | g5,di cohort and risk factors associated | the factors predictive of Pl are: Age, length of stay in the
unit pressure ulcer Arabia N=84 with the development ICU, history of cardiovascular and renal diseases, time
incidence and risk of Plin adult patients at | of operation, emergency hospitalization, mechanical
factors: a prospective two ICUs. ventilation and lower scores on the Braden Scale. No
cohort study™ preventive measures and treatment of MDRI were presented.

S5 | Device-related 2014 Case To report a case of Man, 60 years old, submitted to cardiac surgery. After Vi
atypical pressure United N=1 MDRI and to propose postoperative complications and prolonged hospitalization
ulcer after cardiac Kingdom an algorithm for the in ICU, he developed stage IV MDRI in the posterior cervical
surgery® prevention of these region attributed to fixation of the orotracheal tube.

injuries. Among the measures to prevent Pl related to the use of
ventilation devices it is proposed to move the device.

S6 | A prospective 2014 Multicentric | To determine the The prevalence of MDRI was 3.1%. Nine of the 15 Vi
window into Australia/ | Cross- prevalence, severity, patients were followed up, with an occurrence of 11
medical device- United sectional location, etiology, injuries. There were two of stage 1, eight of stage 2 and
related pressure States treatment and healing of |one of stage 3, most of them in the head and neck.
ulcers in intensive N=483 MDRI in ICU patients. Endotracheal and nasogastric tubes caused most of
care® the injuries. For prevention and treatment indicated:

Repositioning and padding of the device, in addition to
skin cleansing and moisturizing.

S7 | Cohort study 2014 Cohort To analyze the occurrence | The rate of occurrence of the injuries was 21%. The etiology | IV
of atypical Israel N=174 of atypical Pls and was determined, respectively, by severe spasticity, use
pressure ulcers the circumstances of of medical devices and bone deformities. To prevent Pl
development” causality. related to TCT and IC, care is advised with the fixation of the

shoelace and the probe.

S8 | A prospective pilot |2011 Descriptive | To describe the The occurrence rate of Pls was 40% (n= 13). Of these, Vi
study of atypical Israel N=32 occurrence, causes, six were associated with medical devices, four with
pressure ulcer prevention, evaluation increased spasticity and three with bone deformity
presentation in and treatment of atypical |- observed at the site of increased tone and muscle
a skilled geriatric Pls. pressure. It is indicated to replace the urethral catheter
nursing unit‘® with suprapublic to prevent MDRI.

S9 | Medical 2010 Cross- To quantify and identify | The Pl rate was 54%. The proportion of patients with Vi
device related United sectional risk factors for MDRI. MDRI was 34.5%. Patients in use of devices were
pressure ulcers States N=2079 more likely to develop Pl of any kind. The general
in hospitalized recommendations for the prevention of MDRI are
patients"® focused on skin evaluation, repositioning and fixation of

the device, work and multiprofessional education.

Note — Code - Study code; LoE - Level of Evidence; PI - Pressure Injury; MDRI - Medical Device-Related Pressure Injury; NIV - Non-Invasive Ventilation; SBT - Sengstaken-Blakemore Tube; ICUs - Inten-
sive Care Units; IC- Indwelling Catheter; TCT- Tracheostomy.

Chart 2 - Risk devices for Pressure Injuries and their frequency according to development sites and studies, Floriandpolis, Santa Catarina state, Brazil, 2015.

Risk device Localization of MDRI Occurrence (%) Study

Nose base 39.0 S1

Face 30.0 S1

. I Fontal region of the skull 10.0 S1
Non-Invasive Ventilation Mask Chin 3.0 1
Nasal columella uos* S3

Nasolabial region Uos* S3

Ear 375 S4

Neck 25.0 S4

Lip 125 S4

Orotracheal tube Nose 125 <4
Cervical posterior 40.0 S7

Scalp uos* S5

Cervical posterior 66.0 S8

Tracheostomy Neck 10.0 S7
Stoma region uos* S7

Nasogastric tube Nose 40.0 S6

To be continued
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Risk device Localization of MDRI Occurrence (%) Study

Gastrostomy tube Region underlying the stoma 10.0 S7
Sengstaken-Blakemore tube helmet Frontal region uos* S2

Occipital region 10.0 S7
Cervical collar Chin 10.0 S7

Occipital region uos* S9
Indwelling Catheter g;?iT;Iaorgan and urethral meatus %gg 2;
Radial Artery Catheter Arm uos* S9
Immobilization splint Hand uos* S9
Anti-embolism socks Heel Uos* S9

Note - MDRI - Medical Device-Related Pressure Injuries; UOS — Unethical Occurrence in the Study.

As for the areas of knowledge, five (55.6%) studies (5S4, S6,
S7,S8 and S9) were developed by Nursing researchers and four
(44.4%) (S1, S2, S3 and S5) Medicine. Regarding the research
method used in the studies, six (66.7%) are of quantitative ap-
proach and three (33.3%) are qualitative.

The analysis of the studies allowed to identify that the posterior
cervical region and the nose obtained the highest frequencies
of injuries produced by medical devices, respectively, 66.0% and
40.0%. However, the frequency of injuries in nine sites (nasal
columella, nasolabial region, scalp, tracheostomy stoma region,
frontal, occipital, arm, hand and heel regions) was not recorded.

The devices that stood out due to Pl in six different places of the
body were: The Non-Invasive Ventilation (NIV) mask and the
orotracheal tube (Chart 2).

Regarding the prevention and treatment of MDRIs, studies (S1,
S3,S5,S7 and S8) present specific recommendations according
to the type of device (NIV mask, Tracheostomy and orotracheal
tube, and Indwelling Catheter). General measures that can be
applied to the patient using any device were also disclosed (S2,
S5, 56, 59) (Chart 3).

No preventive or treatment recommendation for the lesions
was pointed out by one of the studies (54).

Chart 3 - Specific and general recommendations for the prevention and treatment of Medical Device-Related Pressure Injuries according to the studies,

Florianodpolis, Santa Catarina state, Brazil, 2015

Specific recommendations Study
NIV mask

- Apply silicone or hydrogel foam cover between the mask and the skin. S1

- Protect the skin under the mask with padded bandage made with gauze, containing sodium chloride and hyaluronic acid. S3

Associated with the use of this protection, it is essential to systematically control the contact points between the skin and the

rigid parts of the mask, with rigorous follow-up (skin check every 3-4 hours), especially in premature and elderly, which represent

Patients at higher risk of developing PI.

- Remove or move the mask from NIV 4/4h and evaluate the skin under the device. S5
Tracheostomy tube

- Use hydrocolloid plaque in the posterior cervical region for prevention and treatment of injuries caused by tracheostomy S7

shoelace.

- Replace shoelace with a smooth, wider plastic frame. S7

- Assess the need to decrease the diameter of the cannula. S7
Orotracheal tube

- Move the device every 2 hours to evaluate the skin and labial mucosa. S5
Indwelling Catheter

- Fix the probe to the side of the thigh, reducing the traction force of it. S7

- Replace the urethral catheter with a suprapubbic. S8
General recommendations Study

- Choose the size of the device according to the characteristics of the patient. S2

- Question the need to maintain the use of the device or if it does not need to be replaced. S5

- Consider the application of protective dressing to reduce shear and friction (transparent films/hydrocolloid/silicone/foam), as S2,S5,S6

well as the use of dermal gel pads to reduce pressure and methods that decrease moisture (textile product with silver to remove

moisture in skin folds, especially in obese patients).

To be continued
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General recommendations Study
- Remove or move the device daily to evaluate the skin, in addition to inspect it every 8 to 12h, and perform periodic repositioning S2,S5,
of the device. S6, S9
- Avoid placing device on pressure sites with pre-existing Injury. S2
- Work in a multidisciplinary team and perform continuous education on the correct use of devices and measures to prevent skin S2,59
rupture.

- Evaluate the fixation of the device and/or fixation method, as well as check the tension and adjust, if necessary, as in case of S2,S5,59
edema.

- Ensure that the devices are not placed directly under the patient bedridden or motionless. S2

- Perform the cleansing of the skin or wound with saline and chlorhexidine, in addition to moisturize the skin with moisturizing S6
agents including paraffin, melolin and vaseline.

Note - NIV - Non-Invasive Ventilation; Pl - Pressure Injuries.

DISCUSSION

The analysis of the studies showed a predominance of publica-
tions in the year 2015, suggesting that the MDRI is a subject of
contemporary notoriety. In addition, no article contemplated in
the review was published in South America, which points, in this
context, a gap in the production of knowledge on the subject,
which deserves to be explored, including in Brazil, in order to
reveal the convergences and divergences between the realities
of the different countries.

Another aspect that drew attention to the studies is that the ma-
jority was developed by researchers in the area of Nursing, signaling
that the professional category is concerned to study the problem of
MDRI and to provide care to avoid this type of injury. Regarding the
methodological approach of the researches, the quantitative one
prevailed, a result that is in agreement with the research on patient
safety in dissertations and theses of Nursing, in which there was a
trend of studies related to the theme in the hospital setting and with
emphasis on risk reduction of PI®, However, systematic reviews and
Randomized Clinical Trials were not identified in the present studly,
which would configure better evidence to the findings.

Regarding the devices for the risk and development of MDRI,
respiratory devices, such as NIV masks and orotracheal tube, have
been shown to cause the most damage, a finding also found in
a study carried out in the United States, in which these devices
were responsible, respectively, for 30% to 70% of the MDRI in
severe patients?". An explanation for this phenomenon is the
priority placed on the airways, which often induces tight fixtures
of the devices, causing injuries®?,

In Turkey, research on the prevalence of MDRI and the risk
factors for its development corroborated that the most frequent
lesions were subsequently caused by the orotracheal tube, NIV
masks, oximeters, 02 mask and nasal cannulae®.

The Pls located on the face are among the most frequent
complications associated with the use of NIV masks, represented
by the second highest percentage of injuries” caused by the de-
vice.This finding resembles that of an investigation developed in
Portugal, whose frequency of Pl due to NIV was 26.7%. The mean
time of onset of the injuries was 3.3 days, with patients submit-
ted to more hours of NIV per day, greater number of days in this
type of ventilation and more days of hospitalization presented
higher frequency of injuries¥,

Immobilizing devices, such as cervical collar and splints, were
also attributed to MDRI in the literature. In the Netherlands, the
incidence of MDRI in patients with trauma with suspected spinal
cord injury was 20.1%. Immobilization devices were the ones that
caused the most injury, and among others, the urinary and oxy-
gen catheters, the orotracheal tube and the nasogastric tube®.

The results are corroborated by another study that related a
number of devices considered potential to cause MDRI: Orotra-
cheal tube; nasotracheal tube; Tracheostomy tube; O2 catheter;
neck brace; Non-Invasive Ventilation mask; bladder catheter; and,
fecal containment device. These devices may injure, respectively,
lips and tongue, nose and nasal mucosa, furcula, cervical region,
nose and ear, neck, clavicle, occipital region, chin, jaw, forehead,
nose, cheeks, urethra, thighs, buttocks and perianal region?,

Regarding the prevention and treatment measures of MDRIs,
analysis of the studies revealed general recommendations applied to
any type of device, as well as specific ones, directed to the NIV mask,
the Tracheostomy and orotracheal tube and the bladder catheter.

Overall measures to prevent and treat MDRIs included periodic
skin assessment, repositioning of devices and use of dressings
to reduce shear force. In this sense, a study carried out by US
nurses summarizes three main measures to prevent these inju-
ries: Consider the application of dressings that promote pressure
redistribution and absorb body moisture in areas in contact with
medical devices and fixers; apply dressings below medical devices,
lift and/or move the device often to examine the skin below it
and reposition for pressure relief. When repositioning does not
relieve pressure, it is important not to create more pressure by
placing tight bandages under and over the devices®®.

This study evidenced that general measures aimed at healing are
predominant in the treatment of MDRI, even in the case of injuries
caused by specific medical devices. For the healing of the injuries,
the preparation of the injured site is indicated, which implies in
the control of the infection or inflammation and the exudate. In
addition, stimulation of the epithelial borders is recommended
through different intervention measures. In this sense, in addition
to cleaning the injury and debridement, when necessary, dress-
ings should be applied, whose choice must consider the profes-
sional’s knowledge of the product, the available evidence and the
characteristics of the patient. Other criteria to be evaluated in the
dressing selection are: Its ability to maintain adequate moisturein
the wound bed; need to address bacterial load; nature and volume
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of the exudate; pericutaneous skin condition; characteristics of the
injury (stage, size, location, presence of tunnels and/or cavitations);
and compatibility with clinical devices used®. It is also emphasized
that the treatment modalities are influenced by clinical guidelines
and local practice standards®®,

Based on the recommendations presented in the present study,
it is possible to plan quality and safe nursing care for patients
using medical devices in any health care setting, especially in
the hospital, where devices are often used in acute and chronic
situations of health.

Study limitations

As limitations of the study it is pointed out the five-year time
cut employed in the search strategy of publications, which may
have excluded research on the subject published before or after
this period. We did not identify systematic reviews and Random-
ized Clinical Trials in the search strategies, being, therefore, the
categorization of the evidences based on studies considered of
less methodological rigor.

Contributions for the sectors of Nursing, Health or Public
Policy

The main contribution of this review is the identification of the
risk devices for the Pl and their location, as well as the practices
of prevention and treatment of the injuries. It is hoped that the
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findings can be applied to patient care by subsidizing nurses in
the implementation of preventive and treatment measures to
reduce the occurrence of MDRIs.

CONCLUSION

MDRIs are frequent problems in health institutions, with the
posterior cervical region and the nose being the most frequently
affected sites. Eleven devices of risk for the development of the
injuries were identified: Non-Invasive Ventilation masks; orotra-
cheal tube; Tracheostomy; nasogastric tube; gastrostomy tube;
Sengstaken-Blakemore Tube; neck brace; Indwelling Catheter;
radial artery catheter; immobilizing splint and; stockings. Of these,
the Non-Invasive Ventilation masks and the orotracheal tube were
highlighted, as they caused injury in six different body locations.

Regarding the prevention and treatment of the injuries, there
are general and specific to the type of device used, most of them
being simple and mainly based on the periodic evaluation of the
skin under the devices. It is also recommended that healthcare
professionals always ask themselves if maintenance of the device
is fundamental for the patient, since the best prevention is still
the removal of the device when there is no longer any indica-
tion of use.

Althoughiitis possible to identify that, in general, knowledge
production on the subject is growing, new studies are suggested
in the different care settings, in South America and especially in
Brazil, due to the different realities of care that present themselves.
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