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Pressure injury related to medical devices:
prevention and associated risk factors

RESUMO | Introducéo: A lesdo por pressao é encontrada na pele ou tecido subjacente, geralmente sobre uma proeminéncia
Ossea, resultante da exposicao a pressao ou forcas de cisalhamento, possuindo fatores intrinsecos e extrinsecos: imobilidade,
inconsciéncia, perda da continéncia urinaria e fecal, deficiéncia nutricional, doencas cronico degenerativas, peso e relacionados
a dispositivos médicos. Objetivo: Descrever a prevencao e fatores de risco para Lesdo por pressdo relacionadas a dispositivos
médicos. Método: Revisdo integrativa de literatura, entre 2010 a 2020 nas bases de dados LILACS, PubMed, Bdenf e site
de busca Scielo. Resultados: Foram incluidos nove estudos, sendo: quatro (44,4%) publicacbes que descrevem os principais
dispositivos relacionados a estas lesées. Conclusdo: Foi descrito os fatores associados ao desenvolvimento de Lesdes por Pressao
Relacionadas a Dispositivos Médicos e como preveni-las, identificando quais os dispositivos de risco, e medidas de prevencao e
tratamento, cuidados especificos e eficazes por meio dos profissionais de enfermagem na prevencao e tratamento.
Descritores: Lesao por Pressao; Equipamentos e provisoes; Enfermagem.

ABSTRACT | Introduction: Pressure injury is found in the skin or underlying tissue, usually over a bony prominence, resulting from
exposure to pressure or shear forces, having intrinsic and extrinsic factors: immobility, unconsciousness, loss of urinary and fecal
continence, nutritional deficiency, chronic degenerative diseases, weight and related to medical devices. Objective: To describe
the prevention and risk factors for Pressure Injury related to medical devices. Method: Integrative literature review, between
2010 and 2020 in LILACS, PubMed, Bdenf and Scielo search engine databases. Results: Nine studies were included: four (44,4 %)
publications describing the main devices related to these injuries. Conclusion: The factors associated with the development of
Pressure Injuries Related to Medical Devices and how to prevent them were described, identifying which are the risk devices,
and prevention and treatment measures, specific and effective care through nursing professionals in prevention and treatment.
Keywords: Pressure injury; Equipment and supplies; Nursing.

RESUMEN | ntroduccién: La lesién por presién se encuentra en la piel o tejido subyacente, generalmente sobre una prominencia
6sea, como resultado de la exposicién a fuerzas de presion o cizallamiento, teniendo factores intrinsecos y extrinsecos:
inmovilidad, inconsciencia, pérdida de continencia urinaria y fecal, deficiencia nutricional, crénico degenerativo. enfermedades,
peso y relacionados con dispositivos médicos. Objetivo: Describir la prevencion y los factores de riesgo de las lesiones por presiéon
relacionadas con los dispositivos médicos. Método: Revision integrativa de la literatura, entre 2010 y 2020 en las bases de
datos de los motores de busqueda LILACS, PubMed, Bdenf y Scielo. Resultados: Se incluyeron nueve estudios: cuatro (44,4%)
publicaciones que describen los principales dispositivos relacionados con estas lesiones. Conclusion: Se describieron los factores
asociados al desarrollo de Lesiones por Presién Relacionadas con Dispositivos Médicos y como prevenirlas, identificando cuéles
son los dispositivos de riesgo, y las medidas de prevencion y tratamiento, atencion especifica y efectiva a través de profesionales
de enfermeria en prevencion y tratamiento.

Palabras claves: Lesion por presiéon; Equipo y suministros; Enfermeria.
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ressure injuries (Pl) are aggravating
to public health, and indicate the
effectiveness of health care. The
appearance of injuries causes an imba-
lance for affected people and also for ca-
regivers, therefore, it alters the well-being
of everyone involved, it is a relevant pro-
blem and can lead to death. Knowing the
evolution process of LP is a fundamental
factor so that lesions do not develop.
About 95% of injuries can be avoided by
previously discovering the severity of the
severity, performing quality care, a factor
that greatly contributes to prevention. "
The Pls have intensified in recent
years due to the population's increa-



sed life expectancy, resulting from the
evolution in health care, which made
the survival of patients with serious and
previously lethal diseases, transformed
into chronic and slowly debilitating di-
seases, plausible. This change in profile
allowed in practice a gradual number
of people with skin lesions, basically
PI. (2)

A relevant aspect in nursing care is
the preservation of skin integrity, with
the use of preventive actions being es-
sential to achieve this goal. A pressu-
re injury is understood as that which
is found in the skin or underlying tis-
sue, usually over a bony prominence,
resulting from exposure to pressure or
shear forces, having intrinsic and ex-
trinsic factors, such as immobility, un-
consciousness, loss of urinary and fe-
cal continence, nutritional deficiency,
chronic degenerative diseases, weight
and other factors. These injuries repre-
sent a failure in public health, and end
up prolonging the length of hospital
stay, thus generating negative impacts
on the financial expenses of health ins-
titutions.

The National Pressure Injury Ad-
visory Panel (NPIAP) @ redefined the
test system for LP to encompass Me-
dical Device-Related Pressure Injuries
(MDRPI) established as resulting from
the use of devices programmed and
executed for diagnostic or therapeutic
purposes. ¥

Medical devices are commonly
used in hospital environments. With
the water content and heating between
the skin and the device, the skin's mi-
croclimate changes. For a proper seal,
it is often necessary to firmly fix these
devices, creating pressure in unusual
areas, instead of bony prominences,
ie, the device itself creates pressure.
The tapes, straps and other materials
used to fix the devices make it difficult
to inspect the underlying skin below
them, increasing the risk of pressure
injuries. ©

Some medical devices such as

The Pls have
intensified in
recent years due
to the population's
increased life
expectancy,
resulting from the
evolution in health
care, which made
the survival of

patients with serious

and previously
lethal diseases,
transformed
info chronic and
slowly debilitating
diseases, plausible.
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(endotracheal tubes, oxygen masks,
urinary catheters, cervical collars, tra-
cheostomy tubes/slings, compression
stockings, and the nasogastric tube) are
found among care organizations. Pres-
sure injuries (Pls) formed from the use
of medical devices are a clinical event
that requires attention from health pro-
fessionals, as they are part of the care
provided to people in all health servi-
ces. 7

The prevention of PI characterizes
an essential care and requires a lot of
attention, as the non-appearance of the
lesion and its development requires
less teamwork compared to the time
and expenses that are essential to re-
solve the implications of its onset. The
scarcity of preventive interventions re-
sults with the progress of Pl. Based on
this veracity, it is crucial to develop an
imminent and effective care plan ca-
pable of reducing the harmful effects of
the injury, thus contributing to a faster
efficient recovery of the patient. ©

The objective of the present work is
to describe prevention and factors asso-
ciated with the development of Pressu-
re Injuries Related to Medical Devices.

METHODS

This is an integrative literature re-
view, carried out following the six steps
recommended for this type of study:
elaboration of the guiding question
“What are the factors associated with
the development of LP related to me-
dical devices and what is their clinical
management”? Literature search, data
collection, critical analysis of included
studies, discussion and results and pre-
sentation of the integrative review.

The bibliographic search took place
from March to May 2020 in the MedLi-
ne, Lilacs, Bdenf, PubMed and Scielo
search engine databases. The following
Health Sciences Descriptors were used:
Pressure Injury; Equipment and su-
pplies; Nursing.

The inclusion criteria adopted were

Revista Nursing,

6488



I pressure injury

Santos, C.N.S., Oliveira, G. M., Cavichioli, F. C. T, Filho, H. M. N, Ferreira, F. A., Borger, D. T. M.
Pressure injury related to medical devices: prevention and associated risk factors

Figura 1. Estratégia de busca e selecao de artigos

Search strategy: articles found

Source: The authors, 2020

articles published between 2010 and
2020; available in full, in Portugue-
se, English and Spanish; articles with
appropriate content for the purpose
of this research. Duplicates, those not
consistent with the research theme and
those that do not comprise the determi-
ned registration period were excluded,
thus not consistent with the objectives
of the present work.

Quadro 1 - Artigos incluidos no estudo

Nt irchuded after
i acl

According to the established crite-
ria, nine articles were included, one in
Lilacs, two in Bdenf, four in Scielo, two
in Pubmed and a document prepared
by the Ministry of Health (Figure 1).

RESULTS

Nine studies were selected, so that
four (44,4%) articles describe the medi-

cal devices that most frequently cause
injuries, and the orotracheal tube is the
device related to the highest incidence
of MDRPI, especially behind the ears.
Two (22,2%) portray preventive measu-
res; one (11,1%) publication brings the
update of concepts in pressure injuries,
one (11,1%) study verified the knowle-
dge of professionals about the preven-
tion and treatment of these wounds and
one (11,1%) describes the conditions
of the associated with the development
of MDRPI. The articles included in this
study can be seen in Table 1.

It is important to highlight that pre-
vention actions reduce the occurrence
of MDRPI. Team training is essential for
prevention and treatment care actions,
as studies have shown that 90% of the
participating team have difficulties in
the normative classification of pressu-
re injuries, directly interfering in the
assessment and development of more
effective coping strategies. Studies des-
cribe that the longer the hospital stay,
the greater the risk of developing in-
juries. Regarding the medical devices
most likely to develop a pressure injury
are the non-invasive ventilation masks,
tube,
and cervical collar, which increase the
chances of developing pressure injuries
by 2 to 4 times. The most affected areas
are: the nose, lips, hands and occipital

endotracheal venous catheter

Authors
LEiE b and Year of
se ..
publication
Correia e San-
LLAGS o5, 2019(8)
Moraes et al.
Bdenf 2016(2)
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Nursing Professionals

Pressure Injury Concept and Classification: National
Pressure Ulcer Advisory Panel Update

Title of the article

Main results

Analyzing the care with PL, they highlighted preventive actions, ai-
ming to avoid the aggravation of injuries and prevent the emergence
of new PLs, with actions to clean the wound and topical therapy.

As established by the NPIAP, the concept of PPL is localized damage

to the skin and/or underlying soft tissue usually over bony prominen-
ce or may be related to medical equipment or other type of device.
The correct use of the concept and terminology in LPP allows profes-

sionals to evaluate and develop coping strategies more effectively.



Bdenf Santin Junior  Continuing Education: Pressure Injury Care Improve-
etal.,, 2019(3) ment Tool
Blacketal,  Medical device related pressure ulcers in hospitalized
PubMed 2010(6) patients
Kavser et al Prevalence and Analysis of Medical Device-Related
PubMed ) ! Pressure Injuries: Results from the International
2018(7)
Pressure Ulcer Prevalence Survey
Scielo Galleto et al., Pressure Injuries Related to Medical Devices: an
2018(9) integrative literature review
Scielo Souza e Prado,  The use of the Braden Scale in the ICU for pressure
2016(10) ulcer prevention.
Scielo Cavalcanti Pressure injury related to medical devices: frequency
2018(5) and associated factors.
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90% of the team participating in the study had a lower than
expected average in terms of knowledge regarding the normative
classification of pressure injuries, reinforcing the need for continuing
education of the health team.

Patients with medical devices were significantly more likely to
develop a pressure ulcer. When using the device, patients were 2
to 4 times more likely to develop a pressure injury. Pressure injuries
occurred more frequently in the labia, hands and occipital region,
related to the following medical devices: endotracheal tube, venous
catheter and cervical collar.

The prevalence of MDRPI was higher in long-term intensive care hos-
pitals than in low-intensity treatment settings with shorter hospital
stays.

The posterior cervical region and the nose are the sites most fre-
quently affected by MDRPI. Eleven risk devices for the development
of injuries were identified, with the Non-Invasive Ventilation masks
and the orotracheal tube standing out, as they cause injuries in six
different places of the body. With regard to measures for preventing
and treating injuries, there are general and specific measures for the

type of device used, most of which are simple to perform and mainly
based on periodic evaluation of the skin under the devices.

The number of publications found presents a continuous trajectory
over the years. The prevention of LP is an old and current concern,
confirming the high incidence of this complication, especially in
critically ill patients.

The device that most developed MDRPI was the orotracheal tube,
with 63,76%, and the ears were the main location, with 32,60%.
The main risk factors were the presence of pressure injuries on
admission, with a significant association with the formation of
MDRPI, and patients who progressed to the outcome of death, with
an association with the formation of MDRPI; there was no significant
association between risk factor, length of stay and location of
MDRPI.

Revista Nursing, 6490
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Scielo  Torres 2016(1)

Source: The Authors

and cervical regions.

DISCUSSION

The main risk factors for the develo-
pment of MDRPI are: hypotension, he-
modynamic instability, comorbidities,
history of pressure injuries, generalized
edema, history of smoking. ""'?

The physical attributes of medical
devices, such as their material charac-
teristics and physical structure, can in-
duce the occurrence of MDRPI. The less
elastic or harder the device, the greater
the risk. The ease of having friction and
pressure exerted on the tissue is greater
when the device is hard and also if the
physical structure of the device faci-
litates direct pressure on the patient's
skin, as it was also observed that the
length of stay, critical patients or tho-
se that require the need for any type of
DM, all of these are more likely to have
these injuries. Several medical devices
are linked to injuries, considering that
the most prominent are: non-invasive
tube,
tracheostomy devices, nasogastric ca-

ventilation masks, orotracheal
theter, gastrostomy catheter, cervical
collar, indwelling bladder catheter, ca-
theter installed in the radial artery and
immobilizing splint. >

To develop quality care with MDR-
Pl, it is necessary to have some princi-
ples for the effectiveness of this care,
as well as skin inspection, relocation of
devices and that the entire multidisci-
plinary team has knowledge about the
lesions since their development and
devices

their causes. Thus, medical
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The factors that influence the incidence of these injuries are related
to the clinical condition of the person in critical condition. Nurses

Devices

play an important role in preventing pressure injuries and pressure
ulcers associated with medical devices and also within the multi-

disciplinary team in the care of the person. Elderly people are more
susceptible to developing such wounds.

cannot be classified as harmless as they
participate in the development of PPL,
especially if it is a full-thickness lesion.
However, medical and fixation devices
are fundamental, the care of the nur-
sing team must be paramount, the pro-
per adjustment, the need for permanen-
ce, the safety of these medical devices,

The main risk factors
for the development
of MDRPI are:
hypotension,
hemodynamic
instability,
comorbidities,
history of pressure
injuries, generalized
edema, history of
smoking.

and the appropriate implementation of
prevention strategies must be analyzed.

Relevant recommendations for the
prevention of (LPs) are highlighted, risk

assessment and preventive care of the
skin and tissues, therapies that result in
the prevention of these injuries, nutri-
tion, repositioning and mobilization in
bed, support surfaces and care with de-
vices for health care. The use of scales
to identify the risk and predisposition
of patients affected by LP is among the
most important preventive measures.
These measures contribute to the de-
velopment of a favorable care plan,
preventing or minimizing the growth of
lesions. ¥

Speaking of care, the nurse is the
professional who is closest to the pa-
tients, as the preservation of the who-
leness of the skin is inserted in the nur-
sing care strategy, which, in turn, needs
to identify the risk of the appearance
and growth of lesions, to work on the
care and prevention in the integrity of
the affected skin. The probability of the
patient developing pressure injury is
analyzed through the risk assessment
scale, which generates scores for this
purpose; the classification method
changes between the scales. Actions
and measures that will be used after the
patient's risk classification need to be
precise so that the entire team is able
to deal with situations of high and low
risk for the onset of pressure injuries,
aiming at prevention in a manner prior
and effective. ¥ The studies analyzed
propose as the main preventive pre-
cautions for the appearance of lesions:
avoid positioning on reddish body
areas identified as being at high risk,
constant preservation of clean and dry
skin by means of products with a stab-



le pH such as those of the skin; do not
rub in areas with redness; for patients
with incontinence problems, cleaning
should be performed momentarily at
each occurrence and the skin needs to
be protected from exposure to moistu-
re, reducing damage, the use of moistu-
rizer helps to reduce this damage, it is
necessary to create an individual care
plan. ¥

Analyzing this context, it can be
observed that these behaviors are adop-
ted in patient care, but they can also
be directed to health professionals who
use respiratory masks and other PPE, in
order to protect the skin of these profes-
sionals who are exposed to various bo-
dily fluids. Measures such as protecting
the skin, with preventive coverage as
an interface between the skin and the
mask's fixation area, especially if the
use is prolonged such as thin polyure-
thane foam, silicone, transparent film
or extra-fine hydrocolloid plates; Trace
moments of relief, removal of the mask
every two hours; constantly watch the
skin for signs of pain, discomfort, red-
ness and lesions; In areas already inju-
red with redness, eczema, refrain from
putting on masks and PPE, it is neces-
sary to take topical care first. "

The combination of clinical judg-
ment along with LP risk assessment sca-
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les help to assist practitioners in institu-
ting the most appropriate intervention
for the patient. The evaluation of pa-
tients should take place as soon as they
are admitted to the ICU, the frequency
should be repeated as soon as appro-
priate, and when changes are present,
and/or if the patient's health condition
worsens. One of the most used scales
worldwide is the Braden Scale, appro-
ved in Brazil for the Portuguese langua-
ge, and its use has been published in
contexts, practice and research. "¢

Attention to these scales is essen-
tial, as it enables the progress of a
structured, individualized and syste-
matized approach to solve the difficul-
ties found and expand the simplifying
aspects related to nursing care aimed
at the prevention of pressure injuries,
since the effectiveness nursing care is
deeply related to a lower incidence of
injuries in institutions that provide he-
alth care. ¥

CONCLUSION

The main risk factors for the patient
for the development of MDRPI are:
hypotension, hemodynamic instabili-
ty, comorbidities, history of pressure
injuries, generalized edema, history of
smoking. Regarding the physical attri-

Pressure injury related to medical devices: prevention and associated risk factors

butes of medical devices, there is the
material and flexibility of the device,
which the harder, the greater the risk.
The medical devices that cause the
majority of MDRPI are: non-invasive
ventilation masks, endotracheal tube,
cervical collar, venous catheter. The
measures that must be adopted for pre-
vention are: pressure relief, the proper
choice of materials and their proper
fixation. It is essential that nursing pro-
fessionals have knowledge about the
proper use of these devices so that they
can carry out the proper risk assessment
with the use of scales and preventive
care for the skin and tissues, therapies
that result in the prevention of these in-
juries, nutrition, repositioning and mo-
bilization in bed, support surfaces and
care devices for health care.

This study is an excerpt from the
Course Conclusion Work, where the
literature search took place from Mar-
ch to May 2020. With the advent of the
Coronavirus Pandemic, the authors be-
lieve that future studies have presented
more medical devices related to the de-
velopment of pressure injuries both in
patients affected by COVID-19 due to
the long period of hospitalization and
in health professionals who wear PPE
for long periods to provide care to the-
se patients. %
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