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Prevalence of nasal septum injury in
premature infants using nasal prongs

PREVALENCIA DE LESAO DO SEPTO NASAL EM PREMATUROS NO USO DE

PRONGAS NASAIS

PREVALENCIA DE LESIONES DE SEPTO NASAL EN EL USO DE CANULAS NASALES

Nayara Francisca Cabral de Sousa', Suely de Fatima Santos Freire Bonfim?,
Maria Gorete Lucena de Vasconcelos?, Joana Lidyanne de Oliveira Bezerra*,
Daiana Vieira Camara da Silva®, Luciana Pedrosa Leal®

ABSTRACT

The aim of this study was to investigate
the prevalence and factors associated
with nasal septum injury in preterm
infants in the use of noninvasive venti-
lation. A cross-sectional study with data
collection between March and July 2012
and with search for records, interviews
with mothers and nasal evaluation of
47 premature in the neonatal unit of a
teaching hospital in Recife, Pernambuco,
northeastern Brazil. A descriptive biva-
riate statistical analysis was performed
through the chi-square test or Fisher
exact test using the SPSS software. The
prevalence of nasal lesions was 68.1%,
associated with low birth weight and
duration of treatment. The prevalence of
nasal injury in this population is high and
associated with low birth weight and leng-
th of stay in noninvasive ventilation. Due
to these facts the necessity for preventive
actions was noticed, such as continuous
care in nursing, suitability of devices and
permanent education in service.

DESCRIPTORS
Infant, premature
Nasal septum
Wounds and injuries
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RESUMO

O objetivo do estudo foi investigar a pre-
valéncia e os fatores associados a lesdo
do septo nasal em prematuros sob uso de
ventilagdo ndo invasiva. Estudo transversal,
cujos dados foram coletados entre margo
e julho de 2012 por meio de busca em
prontudrios, entrevistas as maes e avalia-
¢do nasal de 47 prematuros, na Unidade
Neonatal de um Hospital Universitario da
cidade do Recife, Pernambuco, regido
nordeste do Brasil. Realizou-se analise
estatistica descritiva e bivariada por meio
do teste qui-quadrado ou Exato de Fisher,
utilizando o software SPSS. A prevaléncia de
lesdo nasal foi de 68,1%, associada ao baixo
peso ao nascer e a duragdo do tratamento.
A prevaléncia de lesdo nasal na populagdo
estudada é elevada e associa-se ao baixo
peso ao nascer e ao tempo de permanén-
cia em ventilagdo ndo invasiva. Infere-se a
necessidade de agdes preventivas, como
cuidados de Enfermagem continuos,
adequacdo dos dispositivos e educagao
permanente em servigo.

DESCRITORES
Prematuro

Septo nasal

Ferimentos e lesGes
Enfermagem neonatal
Cuidados de enfermagem

RESUMEN

Investigar la prevalencia y factores aso-
ciados con la lesidn del tabique nasal en
bebés prematuros en uso de la ventilacién
no invasiva. Estudio de corte transversal,
los datos se obtuvieron de los registros
médicos, entrevistas con las madresy 47 de
evaluacion prematura de nasal entre marzo
yjulio de 2012, en la unidad neonatal de un
hospital universitario de Recife, Pernambu-
co, Noreste de Brasil. El analisis se realizd
mediante estadistica descriptiva y bivariado
mediante la prueba de chi-cuadrado o
la prueba exacta de Fisher, utilizando el
software SPSS. La prevalencia de lesiones
nasales fue 68,1%, bajo peso al nacer y
la duracién del tratamiento se asocié con
una lesion nasal. La prevalencia de lesién
nasal en esta poblacion es alta y se asocia
con bajo peso al nacer y la duraciéon de la
estancia en la ventilacién no invasiva. Esto
infiere la necesidad de medidas preventivas,
como la atencidn de enfermeria, un ajuste
continuo de los dispositivos de servicio y
educacién continua.

DESCRIPTORES
Prematuro

Tabique nasal

Heridas y traumatismos
Enfermeria neonatal
Atencién de enfermeria
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INTRODUCTION

Improvements in the quality of antenatal care, from
care during labor until the delivery room and neonatal
care have reflected in the survival of premature and very
low birth weight babies in different regions and countries
of the world™. At birth, neonates undergo physiological
adaptations, especially those related to breathing and few
minutes of severe oxygen deprivation can cause irreversible
brain damage®®. The preterm infants do not have adequate
pulmonary function, which increases the chances of respi-
ratory problems® requiring ventilatory assistance.

Among the techniques of administering oxygen to
newborn preterm infants (PTI), the method of non-invasive
ventilation (NIV) has been successfully used. This type of
ventilatory support is an effective alternative to reduce the
time of transition from mechanical ventilation to sponta-
neous breathing in the treatment of respiratory distress of
premature babies®”. Some devices are used
for application of this system, such as face
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METHOD

Cross-sectional study in the Neonatal Intensive Care
Unit of the Hospital das Clinicas, linked to the Universidade
Federal de Pernambuco, in the city of Recife, Northeast
of Brazil.

The study population consisted of preterm infants un-
dergoing non-invasive ventilation born in the aforementio-
ned hospital in the period between March and July 2012.
The sample was a convenience sample and comprised 47
premature in use of NIV.

It were excluded from the study the preterm infants
with deformities or nasal lesions identified on physical
examination at admission, shock, coagulation disorders,
children of mothers with hearing or cognitive impair-
ments that prevented the application of the technique of
interview, those whose mothers had died in childbirth or
post-delivery, and also those whose identity and socio-

economic data were not available in the
respective medical records.

mask, nasal mask, tracheal tube, intubation,
short single nasal prong, nasopharyngeal
prong and short binasal prong, which is the
most widely used in health services for its
easy application in neonatal clientele, espe-
cially in Northeastern Brazil“®),

However, its therapeutic use can lead
to complications related to air leakage, fa-
voring the reduction of supplied pressure,
dryness of mucous membranes, difficult
tolerance to devices, occurrence of baro-
trauma and abdominal distension®,

Despite technological advances being
an important step in caring for PTI, adverse

Nasal prongs are the
most used devices
for administration of
NIV. Its use can lead
to the development of
columella and nasal
septum injuries — the
main damages of this
type of equipment due
to its positioning and
location — which are
increasingly present
adverse events in
neonatal units.

Data were collected in two stages. The
first was an interview with the preterm
infants’ mothers to obtain socioeconomic
data which was not available in the admis-
sion form neither in the medical records
of these patients. The second stage cor-
responded to the evaluation of the nasal
area of the neonate at the time of hospital
discharge to identify the presence and
stage of nasal injury.

The variables of the instrument for data
collection related to preterm infants were
sex, gestational age (weeks), birth weight
(grams) and Apgar scores at one and five

events still represent a very common reality

in neonatal units. Nasal prongs are the most

used devices for administration of NIV. Its use can lead to
the development of columella and nasal septum injuries
— the main damages of this type of equipment due to its
positioning and location — which are increasingly present
adverse events in neonatal units®*12),

A recent study showed that the lesion of the nasal
septum was responsible for 6% of adverse events in a
neonatal reference unit in Northeastern Brazil*®. The lite-
rature suggests that the prevalence is increasing in spite of
nursing care with the use of techniques to prevent these
injuries. Thus the best form of prevention is the continuous
monitoring®4-19),

Based on the risks associated with the use of prongs for
application of NIV, the present study aimed to investigate
the prevalence and factors associated with nasal septum
injury in preterm infants in the use of non-invasive ventila-
tion in a teaching hospital in Recife-PE.
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minutes of life. Maternal variables included

age, type of delivery and number of live bir-
ths (parity). Socioeconomic variables were: marital status,
education, occupation, income and housing. Regarding the-
rapy, it were investigated the indications for the use of NIV
and the stage of the lesion (I — hyperemia; Il — disruption of
skin integrity and the onset of bleeding and ulcerated lesion;
Il - lesion in the subcutaneous tissue without involvement
of tendons and muscles)®®),

To assess the socioeconomic conditions, it were used
as parameters the data on education and labor and social
indicators provided by the IBGE — Instituto Brasileiro de
Geografia e Estatistica (Brazilian Institute of Geography and
Statistics). Income was divided into less, equal or greater
than half the Brazilian minimum wage; housing was ranked
as owned, rented or given; and education in illiterate, pri-
mary, secondary and tertiary®”.

To assess the gestational age (GA), the classification
of the World Health Organization (WHO)"® was used. It
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considers as extremely premature the babies with GA
less than 28 weeks, as very premature the ones with GA
between 28 and 32.6 weeks and as borderline preterm
the babies with GA between 32 and 36.6 weeks. The
number of prenatal visits was ranked as lower than six
and greater than or equal to six, according to the rec-
ommended by the Ministry of Health of Brazil (MS).*®
Birth weight was classified as extremely low birth weight
(<1,000g), very low birth weight (<1,500g) and low birth
weight (<2,500g)®?.

Software SPSS 18.0 was used for data tabulation and
analysis. The Kolmogorov-Sminorv test was used to exam-
ine the normality of continuous variables, and to describe
them the median, mean and standard deviation were used.
Absolute and relative frequencies were calculated for cat-
egorical variables. The chi-square test was used to assess
the association between sex, gestational age, birth weight
and length of stay in the NIV and the presence of nasal
injury. The Fisher exact test was used when the expected
values were less than five.

The study complied with the guidelines for research
with human beings Resolution No. 466/2012 of the Na-
tional Health Council. The project was approved by the
Ethics in Research Committee of the Center for Health
Sciences of the UFPE, under protocol No. 540/11. The
term of informed consent (IC) was signed by the mothers
participating in the study.

RESULTS

With respect to maternal data, 78.7% of mothers
were aged older than or equal to 20 years and 70.0%
had a stable relationship while 27.9% were married. A
total of 38.3% worked outside the home and 21.3% of
these were domestic jobs. With regard to family income
51.1% of mothers received more than half the Brazilian
minimum wage and 23.4% had no source of income. In
relation to housing 57.3% lived in their property and
34% in rented properties and 53.2% of households had
sanitation. Regarding education, 42.6% had studied up to
9th grade, 16.0% had attended or were attending college
and 2.1% of the sample was illiterate. In respect to the
number of prenatal visits, 68.1% of these mothers held
more than six visits.

The distribution of preterm infants by sex was similar.
In relation to gestational age, the majority were border-
line premature (61.3%) with a mean gestational age of
31.4 weeks (SD=8.5). It was found that 89.4% had low
birth weight (Table 1) and the median Apgar score was
7 at the first minute of life of preterm infants and 9 at
five minutes.

The majority (68.1%) of the sample had lesion of nasal
septum (95% Cl: 52.7 to 80.5) with stage I (50.0% - 95% Cl:
32.2 to 67.8) as the most frequent (Table 2).

Prevalence of nasal septum injury in
premature infants using nasal prongs
Sousa NFC, Bonfim SFSF, Vasconcelos MGL,
Bezerra JLO, Silva DVC, Leal LP

@311‘:

Table 1 — Sex, gestational age and birth weight of preterm infants
in the use of NIV — Recife, PE, 2012.

Variables N %
Sex
Male 23 48.9
Female 24 51.1

Gestational age (weeks)*

<28 weeks 9 20.5
28 to 31,6 weeks 8 18.2
3210 36,6 27 61.3
Birth weight (grams)
<1.000 9 19.0
1.001 to 1.500 15 32.0
1.501 to 2.500 18 38.4
>2500 5 10.6

* Three cases ignored

Table 2 — Presence and degree of nasal injury in preterm infants
in the use of NIV — Recife, PE, 2012.

Variables N %
Lesion
Absent 15 31.9
Present 32 68.1

Degree of injury

I 14 43.7
II 16 50.0
I 2 6.3

With regard to the length of stay in use of the method,
42.5% of the population remained over 72 hours under
non-invasive ventilation. The most frequent indication for
NIV was prematurity (91.5%) followed by respiratory dis-
tress syndrome, present in 70.2% of the sample.

Table 3 — Length of time and indication of the use of NIV in pre-
term infants — Recife, PE, 2012.

Variables N %

Length of stay in use of the method (hours)

24 17 36.2
48 10 21.3
72 or longer 20 42.5
Indication
Respiratory distress syndrome 33 70.2
Very low birth weight newborn 2 43
Preterm newborn 43 91.5
Respiratory distress 26 55.3
Transient tachypnea of the newborn 12 25.5
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Regarding the assessment of injury to the nasal sep-
tum by sex and gestational age, there was no statistically
significant difference. Birth weight and length of stay in
the NIV showed a statistically significant difference in the
occurrence of nasal injury. A higher prevalence of injury was
observed in children of very low birth weight that remained
between 25 and 48 hours in treatment (Table 4).

Table 4 — Evaluation of nasal septum injury by sex, gestational
age, birth weight, length of stay in the method and indication in
preterm infants — Recife, PE, 2012.

Presence of injury

Variables Present  Absent Sta:issttical
N % N %
Sex
Female 16 66.7 8 333 ®=0.045
Male 16 696 7 304 p=0.83
Gestational age (weeks)
<28 7 718 2 222
2810 31,6 6 750 2 250 p=1
3210 36,6 19 703 8 29.7
Peso ao nascer (gramas)
<1.000 g 5 555 4 445
1.001 to 1.500 g 14 933 1 6.7 “p=0.04
1.501 to 2.500g 11 61.1 7 389
Birth weight (grams) 2 40.0 3 60.0
Tempo de permanéncia (horas)
24 7 412 10 588
25t048 9 90.0 1 100 p=0.01
72 or mais 16 80.0 4 20.0

*Fisher exact test

DISCUSSION

Birth weight and length of stay in the NIV show statistical
association with the presence of nasal septum injury. Such
prevalence may be related to vulnerability in appearance
of lesions in neonates of low birth weight and that remain
longer under NIV©®152122) The prevalence of lesions was
68.1% which is close to the national data found in the last
decade, ranging from 85 to 100%*?). International studies
show incidences from 13 to 42.5%10. 21, 23),

It is noteworthy that the device used for administration
of NIV in this study was the short binasal prong. This de-
vice can lead to the early onset of nasal trauma®?? — when
comparing it to other types (nasal mask) —although it is still
considered the best one for application of NIV“24,

Regarding the severity of injuries, there was a higher
prevalence of stages | and Il. Equivalent results were identi-
fied in a comparative study between two nasal devices, in
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OnLine

which 58.8% of the population used the prong and 50% of
those who used mask showed lesions on stage 1122,

Nursing care such as daily inspection of the nasal colu-
mella, suction probes with small caliber (No. 4), use of nasal
protection (hydrocolloid), comfort massages and continu-
ous monitoring minimize the emergence and aggravation
of injuries#1419),

The immaturity of the gastrointestinal system of preterm
infants with low birth weight affects the rates of infant mor-
tality®). In this sample, the low birth weight appeared as
an associated factor for the development of nasal lesions,
which can be justified by the increased predisposition of
neonates to skin lesions due to greater cutaneous fragility
and immaturity®®. Research has shown that most of nasal
trauma occurs during the first days in the method, while
its frequency and severity are inversely proportional to
gestational age and birth weight #2122 |n this study, no
association was found between GA and the appearance of
lesions in preterm infants receiving nasal septum NIV. Such
association is directly related to the appearance of skin le-
sions due to the immaturity of the tissues%2739,

In relation to the time spent in therapy, it was identi-
fied that the preterm infants who used nasal prongs for
longer were more likely to nasal injury, showing statis-
tically significant association. In studies with a similar
population, neonates showed nasal lesions with 48 hours
of using the method®??,

In the nursing care to neonates undergoing NIV with the
use of nasal prongs it is necessary to direct greater attention
to the very low birth weight preterm infants that remain
for more than 72 hours in the NIV because of their greater
susceptibility to the appearance of lesions*2*45), Scientific
evidence indicates the need for continuous monitoring of
the neonate and staff training in health related to the use
of the method, as well as the suitability of the devices used
in therapy™%,

CONCLUSION

Birth weight and length of use of NIV with short bina-
sal prongs were directly associated with the appearance
of nasal septum injury. The variables GA and sex showed
no relationship with the onset of lesions although being
mentioned in the literature.

The results of this study reinforce the fact that nursing
care is one of the pillars of prevention of nasal lesions in
preterm infants in the NIV who use nasal prongs. The care
in handling, maintenance and sitting of equipment that
make up the circuit should be prioritized. Studies aimed at
evaluating such care must be carried out with the objective
of minimizing the risks of inappropriate use of NIV. Longi-
tudinal studies should be developed with representative
samples to assess the relation of cause and effect taking
into account the exposure time of preterm infants to NIV.
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