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ABSTRACT

Introduction: Skin injuries associated with the use of medical devices in neonates admitted to
intensive care units represent a significant clinical challenge, especially among preterm infants and
those with prolonged hospital stays. These injuries can impair skin integrity, increase infection risk,
and extend hospitalization time. Objective: To analyze skin injuries in critically ill newborns related
to the use of medical devices and describe the treatments employed. Methods: This cross-sectional
epidemiological study was conducted in the neonatal intensive care unit of a university hospital in
western Parana, Brazil, between October 2022 and October 2023. Statistical analysis included the chi-
square test, ANOVA, and Multiple Correspondence Analysis (p < 0,05). Results: The prevalence of
skin injuries caused by medical devices was 29.46%, particularly in newborns with prolonged
hospitalization. Nasal septum and occipital region injuries were the most common, caused by nasal
prongs and inappropriate materials or inadequate repositioning, respectively. Device-related injuries
were associated with a gestational age of less than 31 weeks (>60%), low birth weight (57%), and
hospitalization exceeding 30 days (48.2%). Treatments included laser therapy (28.21%) for nasal
septum injuries and polyurethane foam dressings (23.08%) for occipital region protection.
Conclusion: Pressure injuries caused by medical devices can be prevented through measures such as
selecting appropriate sites for devices, choosing less harmful materials, and training the
multidisciplinary team.

Keywords: Newborn; Preterm; Injuries; Skin; Equipment and Supplies.

RESUMO

Introdugio: As lesdoes de pele associadas ao uso de dispositivos médicos em recém-nascidos
internados em unidades de terapia intensiva representam um importante desafio clinico, especialmente
entre os prematuros e aqueles com longas internagdes. Essas lesdes podem comprometer a integridade
cutanea, aumentar o risco de infecgdes e prolongar o tempo de hospitalizagdo. Objetivo: Analisar as
lesdes de pele em recém-nascidos criticos relacionadas ao uso de dispositivos médicos e descrever os
tratamentos empregados. Métodos: Estudo epidemioldgico, transversal, realizado em unidade de
terapia intensiva neonatal de um hospital universitario do oeste do Parand, Brasil, entre outubro/2022 e
outubro/2023. A analise estatistica incluiu teste qui-quadrado, ANOVA e Analise de Correspondéncia
Multipla (p < 0,05). Resultados: A prevaléncia de lesdes de pele causadas por dispositivos
hospitalares foi 29,46%, em especial para recém-nascidos com longo periodo de hospitalizagdo. As
lesdes de septo nasal e em regido occipital foram as mais prevalentes, causadas pelo uso de pronga
nasal e material inadequado/mudanga de decubito fragil, respectivamente. As lesdes por uso de
dispositivos foram associadas a idade gestacional inferior a 31 semanas (>60%), baixo peso ao nascer
(57%) e 30 dias de hospitalizagdo (48,2%). Para o tratamento das lesdes utilizou-se laserterapia
(28,21%) em septo nasal e placa de poliuretano (23,08%) para protecdo da regido occipital.
Conclusio: As Lesdes por Pressio causadas pelo uso de dispositivos podem ser evitadas por medidas
preventivas como a escolha do local apropriado para os aparelhos, pela escolha de materiais menos
danosos e capacita¢do da equipe multiprofissional.

Palavras-chave: Recém-Nascido; Pré-Termo; Ferimentos; Pele; Equipamentos e Provisdes.

RESUMEN

Introduccion: Lesiones cutaneas asociadas al uso de dispositivos médicos en recién nacidos
internados en unidades de cuidados intensivos representan un importante desafio clinico,
especialmente entre los prematuros y aquellos con estancias hospitalarias prolongadas. Estas lesiones
pueden comprometer la integridad cutanea, aumentar el riesgo de infecciones y prolongar el tiempo de
hospitalizacion. Objetivo: Analizar las lesiones cutaneas en recién nacidos criticos relacionadas con el
uso de dispositivos médicos y describir los tratamientos empleados. Métodos: Estudio
epidemiologico, transversal, realizado en una unidad de cuidados intensivos neonatales de un hospital
universitario del oeste de Parana, Brasil, entre octubre de 2022 y octubre de 2023. El analisis
estadistico incluy6 prueba de chi-cuadrado, ANOVA y Analisis de Correspondencia Multiple (p <
0,05). Resultados: La prevalencia de lesiones cutaneas causadas por dispositivos hospitalarios fue del
29,46%, especialmente en recién nacidos con estancias hospitalarias prolongadas. Lesiones en el
tabique nasal y en la region occipital fueron las mas prevalentes, causadas por el uso de canula nasal y
materiales inadecuados o cambios de decubito deficientes, respectivamente. Las lesiones por
dispositivos se asociaron con edad gestacional inferior a 31 semanas (>60%), bajo peso al nacer (57%)
y 30 dias de hospitalizacion (48,2%). Para el tratamiento se utiliz6 la laserterapia (28,21%) en el
tabique nasal y la placa de poliuretano (23,08%) para proteger la region occipital. Conclusion:
Lesiones por presion causadas por el uso de dispositivos pueden prevenirse mediante medidas como la
eleccion adecuada del lugar de colocacion, el uso de materiales menos agresivos y la capacitacion del
equipo multiprofesional.

Palabras clave: Recién Nacido; Prematuro; Lesiones; Piel; Equipos y Suministros.
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INTRODUCTION

Prematurity represents a global public
health problem, as it is considered the leading
cause of infant mortality among children under
five years of age and is responsible for half of
the cases of neurological disorders in early
childhood. Thus, the impact caused by premature
birth affects not only the children, but also their
caregivers, the health system, and society in
general. ()

The critical health conditions of many
premature newborns demand intensive care with
technological support and constant monitoring
by medical devices, which are vital for their
survival. However, this care involves invasive
procedures that can lead to adverse events,
compromising the integrity of these newborns'
skin.®

The skin of a premature newborn is
extremely fragile due to structural, cellular, and
physiological immaturity. It is thinner, which
reduces its mechanical resistance. Furthermore,
it presents a loose connection between the
epidermis and the dermis, making it susceptible
to ruptures and lesions when subjected to
pressure. This vulnerability is even more critical
in newborns admitted to the Neonatal Intensive
Care Unit (NICU).®

Prevention and management of skin
lesions in hospitalized newborns are challenging
due to the high incidence in NICUs and the
difficulty of accessing less harmful devices. The
main devices used include endotracheal tubes,
nasal cannulas, ventilation masks, probes,

catheters, sensors, diapers, drains, and fixation

IN DERME

adhesives, which can compromise the newborn's
skin when used improperly.®

One study demonstrated that medical
devices were responsible for 31.3% of changes
in the skin condition of hospitalized newborns.®
It is also noteworthy that multiple types of skin
lesions can occur in critically ill newborns,
significantly =~ contributing  to  increased
hospitalization time.®

An international investigation into skin
lesions in NICUs, focused mainly on premature
newborns, revealed that 38% of lesions are
associated with the use of medical and hospital
devices.(6) The French Neonatal Society
highlighted concerns about the high incidence of
skin lesions in premature infants, especially on
the face, resulting from the use of ventilatory
support, which motivated them to seek strategies
to reduce these rates.” In addition, a study
conducted in Italy identified that 70% of
Newborns developed at least one skin lesion.®

Skin lesions associated with devices,
known as Pressure Injuries (PIs), can cause
serious complications such as tissue necrosis and
functional impairment. Furthermore, they
increase the risk of secondary infections and
sepsis, which prolongs hospital stay and
increases hospital costs. These complications
negatively impact the newborn's development,
impairing both immediate recovery and long-
term growth.

The combination of fragile skin and the
need for continuous support limits intervention
options, as available products are often not ideal
for premature newborns. Furthermore, the lack

of suitable devices and difficulties in
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implementing effective measures exacerbate the
challenge of efficiently managing this problem in
neonatal units.?

Prevention strategies based on evidence-
based clinical practices for newborn skin care
include daily hygiene care, use of hydrocolloids
on bony prominences, application of mineral oil
for adhesive removal, and skin protection and
cleansing measures.!" The creation or
implementation of scales and instruments for
assessing skin lesions is also recommended, as
well as professional training to reduce risk
factors, promoting a safer and more effective
approach.!?)

Given the above, it is essential to
encourage new research exploring technological
innovations aimed at the skin care of critically ill
hospitalized newborns. These innovations,
coupled with improvements in clinical practices,
have the potential to reduce the incidence of skin
lesions in neonatology, as well as improve health
outcomes and quality of life for these vulnerable
patients. In this context, this study aims to
analyze skin lesions in critically ill newborns
related to the use of medical devices and

describe the treatments employed.

METHODS

This is a cross-sectional epidemiological
study, developed based on the recommendations
of the Strengthening the Reporting of
Observational ~ Studies in  Epidemiology
(STROBE) guideline for scientific writing for
observational studies.

The study was conducted in a NICU of a

university hospital located in the western region
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of the state of Parana, Brazil. The unit has ten
beds structured to care for critically ill newborns
from municipalities belonging to the tenth health
region of the state. Most of the admitted
newborns come from the Obstetric Center, the
Neonatal Intermediate Care Unit of the
institution itself, or from less complex hospitals.

Newborns hospitalized in the neonatal
unit between October 2022 and October 2023
participated in the study, meeting the following
inclusion criteria: newborns of any gestational
age and/or with a diagnosis requiring
hospitalization, and a score equal to or greater
than 5 on the Newborn Skin Condition Scale
(NSCS). Newborns with skin lesions unrelated to
medical/hospital devices, those transferred to
another NICU before the end of lesion treatment,
and those who remained hospitalized after the
end of data collection were excluded.

Data collection was performed by a
neonatology resident nurse, previously trained by
the principal investigator, who has extensive
expertise in  neonatal health  research.
Information was obtained through the analysis of
electronic medical records in the Tasy® system.

A structured instrument was used for data
collection, including the independent variables:
use of medical/hospital devices and non-use of
devices; and the dependent variables: 1) Birth
data: sex, birth weight, gestational age, Apgar
scores at one and five minutes; 1ii)
Hospitalization data: date of hospitalization, date
of discharge or death; iii) Initial lesion data: days
of life at lesion appearance, lesion location,

ECPRN score, lesion origin, Neonatal Infant

Pain Scale (NIPS) score; 2 iiii) Injury
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evolution: treatment used, whether the injury
worsened.

Data were coded in an Excel®
spreadsheet by independent double entry,
followed by verification of inconsistencies. For
analysis, the studied variables were organized
into double-entry tables and absolute and relative
frequencies were calculated.

To verify the relationship between the
use of medical devices, the location of the injury,
and the characteristics of the newborns, the chi-
square test (X?) was applied. Furthermore, to
compare the characteristics of newborns with
injuries caused by medical devices, categorized
according to the Ilocation of the injury
(head/neck, limbs, and thorax/abdomen), a
statistical analysis was performed in which
continuous variables were described by means
and standard deviations (SD). Differences
between groups were evaluated using the
ANOVA (Analysis of Variance) test. Both tests
adopted a significance level of 0.05.

The identification of association patterns
between categorical variables and the graphical
representation of relationships between different
groups and categories were performed using
Multiple Correspondence Analysis (MCA). This
technique was employed to explore the
interactions between the clinical characteristics
of newborns and the locations of lesions (such as
head/neck, limbs, and thorax/abdomen), offering
a comprehensive view of the associations present
in the dataset. All statistical analyses were
performed using Jamovi 2.3.28 software.

The research received approval from the

University's Research Ethics Committee, opinion

IN DERME

number 5,656,829 in 2022, and complied with
Resolution No. 466/2012 of the National Health
Council, which regulates research with human
beings in Brazilian territory. The primary
caregivers of the participating newborns signed

the Informed Consent Form in duplicate.

RESULTS

Between 2022 and 2023, 291 premature
newborns were registered in the NICU, of which
74 developed some type of skin lesion, totaling
112 lesions, distributed across various parts of
the body, such as the head, neck, trunk, upper
and lower limbs. Of the 112 lesions, 29.46%
(n=33) were caused by medical devices, and in
11.60% (n=13) of cases, it was not possible to
determine the origin of the lesions.

The medical devices used in this unit
included: Peripheral Venous Access (PVA),
nasal prongs, chest drain, polyurethane dressing,
needles and catheters (for punctures),
phototherapy device (causing burns), oximeter,
and body hygiene wipes/towels for head support.
Skin lesions not caused by medical devices
included surgical wounds, injuries or trauma
occurring  during  childbirth,  congenital
malformations, and diaper friction lesions. Table
1 presents the relationship between the use of
medical devices and the location of lesions in
hospitalized newborns. It was found that 100%
of the lesions developed in the cervical region
(n=2) and nasal septum (n=12) were caused by
medical devices, with burns from phototherapy

and polyurethane dressing changes causing

lesions in the cervical region, and nasal prongs
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causing lesions in the nasal septum. In the head
region, specifically in the occipital region, 77.8%

(n=7) of the lesions were caused by medical

IN DERME

devices, due to prolonged contact with the head

support (disposable wipes/towels).

Table 1 - Relationship between the use of medical devices and the location of lesions in newborns

hospitalized in the neonatal ICU

Medical device

Location of the No Yes Total p-value
injury n % N Y% n Y%

Cervical 0 0 2 100 2 100

Face 1 50 1 50 2 100

Nasal septum 0 0 12 100 12 100

Occipital 2 22,2 7 77,8 9 100  X*'=654

MMSS##* 2 28,6 5 71,4 7 100 p<0,001

MMIT*** 5 55,6 4 444 9 100

Thorax- 15 88,2 2 11,8 17 100

Abdomen

Perianal 35 100 0 0 35 100

Others 6 100 0 0 6 100

* Chi-square test (y?), **Upper limbs, ***Lower limbs.

It was found that upper limb injuries were
more frequent in newborns who used medical
devices (71.4%, n=5) compared to those who did
not (28.6%, n=2); these injuries were mainly
caused by IV access, punctures, and
polyurethane dressings. In the lower limbs, most
injuries were not related to the use of devices
(55.6%, n=5), however, 44.4% (n=4) were
caused by their use (Table 1), such as oximeters,
needles, or catheters for punctures and I'V access.

Also in Table 1, it was found that most
injuries in the chest and abdomen (88.2%, n=15)
occurred in newborns who did not use medical
devices; in this case, these injuries characterize
surgical wounds resulting from surgical
procedures. However, 11.8% (n=2) of the
injuries were associated with the use of medical
devices, such as chest drains and burns caused

by phototherapy. Regarding lesions in the

perianal region (100%, n=35), these were not
caused by medical devices, but by friction
resulting from diaper use.

Statistical analysis was conducted using
the chi-square test (X?), which showed a
significant value (X?*=65.4, p<0.001), indicating
a relevant association between the use of medical
devices and the location of lesions in newborns
hospitalized in the NICU.

Table 2 shows the relationship between
the use of medical devices and the characteristics
of the newborns. Newborns with a gestational
age of less than 28 weeks presented the highest
percentage of medical device use associated with
lesions (68.8%, n=11, p<0.001); newborns
between 28-31 weeks also showed a high rate of
lesions related to the use of medical devices

(69.2%, n=9, p<0.001). Newborns with a
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gestational age greater than 32 weeks showed a
lower incidence.
Newborns  weighing <1,000g and
between 1,001-1,500g at birth presented high
rates of injuries associated with medical devices,
571% (n=8) 55.0% (n=11),

with and

respectively. In contrast, neonates weighing

IN DERME

between 1,501-2,500g presented a lower rate of
injuries (11.8%, n=4), while those weighing
>2,501g had an intermediate rate (32.3%, n=10).
The differences were statistically significant
(p<0.002), demonstrating a strong association
between birth weight and the risk of injuries

caused by medical devices (Table 2).

Table 2 - Relationship between the use of medical devices and the characteristics of newborns with skin

lesions hospitalized in the NICU

Medical device

Variable No Yes Total p-value
n % n % n %

Gestational age
< 28 weeks 5 31,3 11 68,8 16 100
28-31 weeks 4 30,8 9 69,2 13 100  X*=23,5
32-33 weeks 20 80,0 5 20,0 25 100 p<0,001
34-36 weeks 15 83,3 3 16,7 18 100
>37 weeks 22 81,5 5 18,5 27 100
Birth weight
<1.000g 6 42,9 8 57,1 14 100  X°><14,9
1.001 — 1.500¢g 9 45,0 11 55,0 20 100 p<0,002
1.501 — 2.500g 30 88,2 4 11,8 34 100
>2.501g 21 67,6 10 32,3 31 100
Length of hospital stay
Up to 7 days 2 66,7 1 33,3 3 100
8 to 14 days 10 90,9 1 9,1 11 100 X°>=13,5
15 to 30 days 25 86,2 4 13,8 29 100  p<0,004
More than 30 days 29 51,8 27 48,2 56 100

*Chi-square test (?)

Regarding the length of hospital stay,
Table 2 shows that newborns hospitalized for up
to 7 days presented 33.3% (n=1, p<0.004) of
injuries caused by medical devices, while those
hospitalized for 8 to 14 days had 9.1% (n=1,
p<0.004) and, from 15 to 30 days, 13.8% (n=4,
p<0.004). For newborns with prolonged hospital
stays (more than 30 days), the rate of injuries
associated with the use of medical devices
increased, reaching 48.2% (n=27, p<0.004). All

these injuries can be attributed to lack of

repositioning, with most cases occurring in
newborns with a gestational age greater than 32
weeks.

Table 3 the

presents average

characteristics of newborns with injuries caused

by medical devices. @ Newborns  with
chest/abdominal injuries had higher birth
weights (2,213g) compared to those with

head/neck (1,707g) and limb (1,728¢g) injuries,
with a nearly significant difference (p=0.054).

The mean gestational age was also higher in the
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chest/abdomen group (33.9 weeks) compared to
the head/neck and limb groups (both 31.2
weeks), indicating a trend without statistical
significance (p=0.081).

Regarding Apgar scores, newborns with
chest/abdomen injuries showed a slightly higher
mean at both the 1st minute (5.32) and the 5th
minute (7.63) compared to other regions,
although these differences were also not
statistically significant (p=0.284 and p=0.642,
respectively) (Table 3).

Still in Table 3, the mean ECPRN score

was higher in newborns with chest/abdomen
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injuries (5.95) compared to other regions, but
without significance (p=0.077). The mean NIPS
score was similar in all regions, with no
significant difference (p=0.954). The mean
healing time was longer in the chest/abdomen
(19.9 days) compared to the head/neck (10.9
days) and limbs (8.88 days), with p=0.005,
indicating significance. The mean hospitalization
time was longer in head/neck injuries (50.1 days)
compared to other regions, but without a

significant difference (p=0.340).

Table 3 - Mean characteristics of newborns with injuries caused by medical devices hospitalized in the

NICU

Injuries caused by medical devices

Characteristics Head/neck Member  Torax/Abdome p-valor
Average (DP*) Average (DP) Average (DP)
Birth weight (g) 1.707 (797) 1.728 (873) 2.213 (793) 0,054
Gestational age 31,2 (4,02) 31,2 (7,78) 33,9 (3,75) 0,081
Apgar 1st minute 4,72 (2,67) 4,14 (2,57) 5,32 (3,16) 0,284
Apgar 5th minute 7,24 (1,53) 7,00 (91,9) 7,63 (3,88) 0, 642
ECPRN** 5,52 (0,74) 5,48 (0,60) 5,95 (0,78) 0,077
NIPS*%** 1,72 (1,91) 1,71 (2,10) 1,84 (2,01) 0,954
Healing time 10,9 (12,9) 8,88 (7,19) 19,9 (14,7) 0,005
Length of Hospital Stay 50,1 (30,3) 43,7 (40,1) 41,2 (17,2) 0,340

* Standard deviation; **Newborn Skin Condition Scale; ***Neonatal Infant Pain Scale

Regarding the different treatments and
interventions performed to treat or cure injuries
caused by medical devices, it is noteworthy that
all injuries underwent at least one type of
treatment. Of the cases, 24.2% received two
types of treatment, 9.1% were treated with three
types, and 3.0% with four distinct interventions.

The average healing time for the injuries was 12

days, while the average hospitalization time for
these newborns was 56 days, with three deaths
recorded.

Among the treatments and interventions
performed, the use of laser stands out in 28.21%
of cases (n=11), polyurethane sheet in 23.08%
(n=9), Hirudoid® in 15.3% (n=6), and essential
fatty acids (EFAs) also in 15.3% (n=6). To a
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lesser extent, other therapeutic approaches were

employed, such as wound healing powder,

dressings, silver alginate fiber,

polyhexamethylene biguanide (PHMB), and

adjustments in the neonate's positioning.

Figure 1, from the  Multiple

Correspondence Analysis (MCA), shows four

IN DERME

main quadrants that group clinical variables and
the location of injuries caused by medical
devices in newborns. In the lower right quadrant,
it is observed that chest/abdominal injuries are
associated with a gestational age of 34-36 weeks,

male sex, and hospitalization of 15-30 days.

Figure 1 - Multiple Correspondence Analysis (MCA) of clinical variables and location of injuries caused

by medical devices in newborns

Variable categories - MCA
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On the other hand, head and neck injuries
were associated with a gestational age of 28-33
weeks, weight of 1,001-1,500g, female sex, and
hospitalization exceeding 30 days, as indicated
in the lower left quadrant. These data reinforce
that neonates with lower weight and gestational
age are more vulnerable, requiring prolonged
hospitalizations. In Figure 1, in the upper left
quadrant, it can be observed that injuries to the
upper and lower limbs are related to low weight
(<1,000g) and gestational age less than 28

weeks.

DISCUSSION

Many premature newborns require

essential hospital medical devices to maintain

0

Dim1 (20%)

life, but these devices can cause iatrogenic
injuries that compromise health and increase
morbidity and mortality. A study in Brazil
indicated that 31.34% of skin damage in
neonates was caused by medical devices,?®
associated with prolonged pressure, poor
positioning, or improper use. Another study,
with 8,126 neonates from 22 hospitals in China,
showed that 6.41% presented iatrogenic skin
lesions, with 48% due to diaper dermatitis, 15%
due to medical devices, 13% due to adhesives,
and 13% due to physicochemical factors.®

A study conducted in a NICU in Iran
reported that, among 368 hospitalized neonates,
126 presented skin lesions, with 12% of these
CPAP

associated with the wuse of nasal
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(Continuous Positive Airway Pressure). The
authors highlight that, in hospital settings,
especially in intensive care units, the use of
technologies such as nasal CPAP, electrodes,
sensors, adhesives, probes, and pulse oximeters
significantly contributes to the development of
pressure injuries (PIs). They also emphasize that
prematurity exacerbates this risk due to reduced
skin sensitivity, deficient blood perfusion,
compromised tissue tolerance, malnutrition, and
the presence of edema. ¥

In this research, newborns with hospital
stays longer than 15 days showed a higher
incidence of injuries associated with the use of
medical devices. 112 injuries were recorded,
with 29.46% attributed to these devices and
100% of nasal septum injuries related to them.
These findings corroborate other authors.!” who
identified gestational age less than 28 weeks,
weight below 1,000g, and the need for support
devices, in addition to prolonged hospitalization,
as the main factors.

A study in China revealed that for every
500g reduction in birth weight of a premature
newborn, the risk of nasal septum injury can
increase up to six times.!'"” In southern Brazil,
19% of neonates in a NICU undergoing Non-
Invasive Ventilation (NIV) presented with nasal
septum injury, with gestational age between 30
and 35 weeks, weight less than 1,000g and, in
most cases, lesions classified as stage I
Treatment included rotation of nasal prongs,
application of Askina spray, hydrocolloid and
Dersani combined with hydrogel, with recovery
in up to seven days.'® The use of hydrocolloid

was highlighted as effective, and in the present
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study, polyurethane plates were used in 23% of
cases, corroborating these practices.

The main mechanism responsible for the
development of nasal septum injuries 1is
inadequate or excessively tight fixation of the
mask or prongs, usually to compensate for air
leakage around the nose. To reduce the risk of
these injuries, studies have highlighted the
importance of training and raising awareness
among NICU teams, prior organization of
equipment and accessories, and the adoption of
evidence-based protocols to minimize the risks
of trauma.!+19)

In addition to the need for medical
devices, it is noteworthy that very low birth
weight newborns (<1,500g) are indicated for the
adoption of Minimal Handling. This practice,
standardized by the multidisciplinary NICU
team, seeks to reduce stress, pain, and the risks
of intracranial hemorrhage caused by excessive
handling. Thus, careful planning of therapeutic
measures, essential to avoid the adverse effects
of excessive manipulation, can ultimately
contribute to the development of skin lesions.(!”

In this study, injuries in the head and
neck region were associated with the use of
towels or support scarves, resulting in contact
and pressure damage. A study in Brasilia
highlighted inadequate positioning and lack of
decubitus change as the main causes. ¥
Prolonged use of these devices, combined with
prematurity and low birth weight, increases the
risk of serious injuries, as the thin stratum
corneum and immature sebaceous and sweat
glands do not provide sufficient moisture to

protect the skin from retained heat.-®
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Researchers reported that approximately
31% of injuries in patients admitted to a maternal
and child hospital in Pernambuco were located in
the trunk region (umbilical, abdomen and
thorax), a higher proportion than observed in
other studies. The authors highlight that injuries
to the thorax and abdomen are frequently
associated with the use of catheters, gastric
tubes, permanent needles and abdominal drains,
and that, specifically in the thorax, the main
causes include electrodes and trauma resulting
from the use of adhesive tapes for fixing
dressings and devices. In addition, 24% of
injuries occurred in the upper and lower
limbs.?

A study @9 analyzed 501 hospitalized
neonates in three health units in Australia and
New Zealand, finding that 41.4% presented
injuries, located mainly on the feet (16.4%),
cheeks (12.5%) and nose (11.3%), with 61.4%
associated with medical devices. The main
predictors were gestational age less than 30
weeks and hospitalization longer than 39 days,
which was also reported by another study.?" Our
findings corroborate these results, showing a
higher incidence of injuries in newborns with
gestational age below 31 weeks, weight <1,000g
and hospitalization longer than 30 days, in
addition to similar locations.

Although  medical  devices  are
indispensable to the survival of premature
infants, it is crucial that the multidisciplinary
team acts carefully to minimize trauma,
improper handling and damage caused by the

medical devices used.
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A study conducted in a popular hospital
in China evaluated 87 neonates with iatrogenic
injuries admitted to the Neonatology department.
The identified causes included removal of
adhesive dressings (41.38%), skin scratches
during blue light phototherapy (25.29%), diaper
dermatitis  (20.69%), and pressure sores
associated with the use of ventilators and nasal
CPAP (12.64%). The authors reported that
length of stay, use of orotracheal intubation, and
gastric tubes were risk factors for these
injuries.®?

To reduce skin injuries related to
medical adhesives, it is essential to train
healthcare professionals in the correct use of
protective barriers and silicone-based removers.
The skin should be clean, dry, and prepared
before application, with adhesives carefully
positioned to avoid excessive tension or
pressure. Removal should be slow, using specific
removers, and areas with adhesives should be
monitored regularly to identify early signs of

irritation or lesions.®?

In this study, the most commonly used
methods to treat injuries caused by devices were
laser (28.21%) and polyurethane sheets
(23.08%). Treatment also included careful
cleaning and handling to prevent infections and
promote healing. Recommended dressings
include gauze, transparent film, hydrocolloids,
polyurethane foams, alginates, and activated
charcoal with silver, avoiding fully occlusive
dressings and prioritizing those appropriate to

the type and degree of injury.?¥

https://doi.org/10.31011/reaid-2026-v.100-n.1-art.2695 Rev Enferm Atual In Derme 2026;100(1): 026023 10

sv  Atribuicio CCBY



7

ORIGINAL ARTICLE ‘.\.'-'@REV.STA
ENFERMAGEM ATUAL

Furthermore, it is essential to emphasize
the importance of training the nursing staff in the
prevention and treatment of injuries in newborns.
Regular training and evidence-based updates
allow for the adoption of safe practices, reducing
the risks associated with medical devices and
promoting humanized care. A study in India used
Plan—-Do-Study—Act (PDSA) cycles, with
interventions such as skin risk stratification,
regular skin  assessments, and protocol
reinforcement. The injury rate dropped from 30
events per 1,000 applications to zero in five
months, highlighting the effectiveness of

evidence-based practices in reducing iatrogenic

skin injuries in premature neonates.®>

CONCLUSIONS

This study aimed to analyze skin injuries
in critically ill newborns associated with the use
of medical devices and to describe the treatments
employed. The results showed a significant
prevalence of injuries, especially in neonates
with longer hospital stays, birth weight less than
1,000g, and gestational age below 31 weeks. The
most frequent injuries occurred in the nasal
septum and occipital region, with prolonged
nasal prong pressure and inappropriate use of
support materials being the main causes.

The main contribution of this study lies in
expanding knowledge about the associations
between clinical characteristics of newborns and
the occurrence of injuries caused by medical
devices, as well as offering evidence on effective
treatments, such as the use of polyurethane

sheets and laser therapy. The multifactorial
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approach to the data reinforces the importance of
evidence-based clinical practices for the
prevention and management of these injuries.

However, the study has limitations, such
as being conducted in a single university
hospital, restricting the generalizability of the
findings. Furthermore, the analysis focused on
specific devices, which may underestimate the
occurrence of other types of injuries in critically
ill neonates.

This study emphasizes the need for
continuous training of multidisciplinary teams,
prioritizing the appropriate selection of materials
and the adoption of preventive protocols. Such
strategies can minimize the incidence of injuries
and improve clinical outcomes.

It is suggested that future research
explore the effectiveness of new materials and
technologies, as well as large-scale educational
interventions, evaluating their influence on
injury prevention. Furthermore, multicenter
studies can offer a broader perspective,
considering regional and institutional variations.
Thus, it 1s expected that these investigations will
contribute to advances in neonatal care,
promoting the safety and well-being of

hospitalized newborns.
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