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INTRODUCTION 

In preterm neonates’ respiratory distress is one of the 

most leading causes of NICU admissions.1 nCPAP is a 

medical device that provides a flow of blended air 

oxygen mixture through the nose, resulting in positive 

pressure in the airways. It is commonly used to support 

preterm neonates with respiratory distress syndrome.2  

Bubble CPAP is the most commonly used modality for 

delivery of nCPAP.3,4 nCPAP can improve oxygenation, 

maintains lung volume, lower respiratory airway 

resistance, reduce obstructive apnea and most importantly 

eliminate the need for ventilator and the associated 

risks.5,6 For the neonates with either respiratory failure or 

upper airway obstruction, CPAP is the most common 

means of providing respiratory support.7,8 A nasal prong 

is most commonly used for delivering CPAP because it is 

less invasive.9,10 Nasal trauma is a well-documented 

complication of non-invasive respiratory support.11,12 

The local pressure of nasal prongs to the nasal region is 

easy to cause nasal injury in the new born due to 

cutaneous vulnerability.13 The limitations of delivering 

nCPAP with prongs include mechanical difficulties in 

maintaining the nasal prongs, poor tolerance of the infant, 

difficulties in positioning the infant, columella injury and 

septal deformities.14 Movement of the prong could result 

in nasal injury.15 The etiology of nasal injury secondary 

to nCPAP is that the increased pressure around the 
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ABSTRACT 

 

Background: Respiratory distress in preterm neonates is a common cause of neonatal intensive care unit (NICU) 

admissions. Nasal continuous positive airway pressure (nCPAP) is widely used in the management of respiratory 

distress. Preterm neonates are at high risk for nasal injury during nCPAP. The present study was aimed to assess the 

effect of hydrocolloid dressing on nasal injury among preterm neonates on nCPAP. 

Methods: A randomized controlled trial was carried out among 78 preterm neonates in a NICU of a tertiary care 

centre. Simple random sampling technique was used to enroll the preterm neonates who met the inclusion criteria. 

Data pertaining to demographic clinical characteristics were collected from medical record and the skin condition of 

the nares was assessed daily by observation. Data were analysed using SPSS software version 22. To analyze the data 

descriptive statistics including frequency, percentage and inferential statistics including chi-square test were utilized.   

Results: Though the incidence of nasal injury in experimental group was lesser than control group (12.8% vs 23% 

respectively) it was not statistically significant p=0.23.   There was a significant association between the level of nasal 

injury and the duration of nCPAP (p=0.04). 

Conclusions: Prophylactic use of hydrocolloid dressing during nCPAP reduces nasal injury in preterm neonates. 
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nostrils decreases the circulation of blood flow which 

impairs tissue perfusion and subsequently causes 

ischemic lesions.16 Nasal injury rate due to the use of 

nCPAP among preterm neonates ranges from 20% to 

100%.17 Nasal injury is painful and sometimes cause 

necrosis or permanent deformity and may require surgical 

intervention to correct nasal deformities.18 Preserving the 

skin and mucosal membranes in preterm infants is 

important to protect against infection and to avoid 

discomfort and nasal deformities. 

Due to immaturity, the nose of preterm infants can easily 

be injured, by even a short application of a nasal device.19 

Nasal injury may cause pain and discomfort, necessitate 

change in respiratory therapy.20 Several sequelae have 

been reported, including hyperemia, nasal snubbing, Scab 

formation and areas of necrosis.21 

It is important to preserve the skin and mucus membrane 

of preterm neonate’s nares. In consideration of 

hydrocolloid dressing with advantages of an easy to use 

and cost effective and application could reduce the 

incidence or severity of nasal injury this study was 

undertaken. The present study was aimed to assess the 

effect of hydrocolloid dressing on nasal injury among 

preterm neonates on nCPAP. 

METHODS 

A randomized controlled trial was conducted between 

November 2019 to March 2020 in a tertiary care Centre 

after taking necessary ethical permission from 

institutional Ethics Committee (JIP/IEC/2019/0018) and 

registered in clinical trial registry India 

(CTRI/2019/09/021050). In NICU, preterm neonates with 

the gestational age of 25-36 weeks with respiratory 

distress in the first 24 hours of life and required treatment 

with nCPAP for more than 4 hours were included in the 

study after getting informed consent from the parents. 

Preterm neonates those who were with major congenital 

anomalies, with nasal deformities, with nasal injury were 

excluded from the study. 

Based on previous studies nasal injury rate of 50% in one 

group and a relative reduction of 60% with an alpha error 

0.05 and power of 0.8,39 preterm neonates have to be 

enrolled in each group for a total of 78. Block 

randomization with varying block size generated through 

the computer was used to randomize the participants into 

study groups. Allocation concealment was done by using 

sealed and serially numbered envelopes. Everyday 

preterm neonates who met the inclusion criteria were 

selected through simple random    sampling method. 

Informed consent was obtained from parents of both 

groups. In both the groups demographic and clinical 

characteristics such as gestational age, gender, birth 

weight, diagnosis and duration of nCPAP (in hours) were 

noted from the medical record. In experimental group 

hydrocolloid dressing was applied around the preterm 

neonate’s nostrils before nCPAP were connected and in 

control group the routine care (smearing of petroleum 

jelly around the nostril before nCPAP was connected) 

was given. Nasal injury assessment was done once daily. 

Nasal injury assessment was continued daily until nCPAP 

was removed. Nasal septum and nostrils were examined 

and findings were recorded as normal (no injury), mild 

(erythema, superficial skin erosion), moderate (full 

thickness skin loss) and severe (extensive skin necrosis). 

Data collection instrument had two sections. The first 

section included data regarding demographic and clinical 

characteristics of preterm neonates. It comprised of 

gestational age, birth weight, diagnosis duration of 

CPAP. Second section dealt with nasal injury assessment. 

The content validity of the two sections of the tool was 

obtained from the experts of neonatology and the nursing 

field. Reliability was examined by Cron Bach’s alpha 

(alpha=0.43). Confidentiality of the data, right to 

withdraw from the study and anonymity of the subjects 

were explained to the parents. 

Data were analyzed using SPSS version 22. Both 

descriptive and inferential statistics were used for 

analyzing the data. Frequency and percentages were used 

to describe the demographic and clinical variables of the 

study participants. Chi-square test was used to compare 

the level of nasal injury between the groups. 

RESULTS 

In both groups both genders were equal and 52.5% of 

them were less than 32 weeks of gestational age. About 

47.4% of the preterm neonates in this study had low birth 

weight and 88.4% of them had respiratory distress 

syndrome. Pertaining to duration of nCPAP 51.2% of 

neonates had more than 120 hours. There was no 

significant difference noted among both groups in terms 

of gender, gestational age, birth weight, diagnosis and 

duration of nCPAP (Table 1). 

In experimental group 87.2% of neonates not had any 

nasal injury compared to 76.9% in control group. only 

12.8% had mild nasal injury in experimental group 

compared to 17.9% in control group. Nobody in 

experimental group had moderate or severe nasal injury 

whereas in control group 5.2% had moderate nasal injury. 

Though there was a reduction in each level of nasal injury 

and the overall incidence in experimental group it was 

not statistically significant p=0.23 (Table 2). 

In experimental group there was no significant 

association between birth gestation age, gender, birth 

weight and diagnosis with level of nasal injury. Only 

duration of nCPAP was associated with level of nasal 

injury p=0.04 (Table 3). In control group there was no 

significant association between level of nasal injury with 

demographic and clinical variables (Table 4). 
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Table 1: Demographic and clinical characteristics of the preterm neonates (n=78). 

S. no. Variables Experimental group (n=39) Control group (n=39) P valuea 

1 

Gender N % n % 

0.82  Male 20 51.3 19 48.7 

Female 19 48.7 20 51.3 

2 

Gestational age (in weeks) 

0.25  Less than 32 23 59 18 46.2 

More than 32 16 41 21 53.8 

3 

Birth weight 

0.24 
Extremely low birth 6 15.4 3 7.7 

Very low birth weight 18 46.2 14 35.9 

Low birth weight 15 38.4 22 56.4 

4 

Diagnosis 

0.28  Respiratory distress syndrome 33 84.6 36 92.3 

Apnoea or perinatal asphyxia 6 15.4 3 7.7 

5 

Duration of nCPAP (in hours) 

0.1 Less than 120 16 41 22 56.4 

More than 120 23 59 17 43.6 
a chi-square test 

Table 2: Comparison of level of nasal injury in both groups (N=78). 

Level of nasal injury 
Experimental group (n=39) Control group (n=39) 

χ
2 df P valuea 

(f) (%) (f) (%) 

Normal 34 87.2 30 76.9 

1.39 2 0.23 
Mild 5 12.8 7 17.9 

Moderate 0 0 2 5.2 

Severe 0 0 0 0 
a chi-square test 

Table 3: Association of level of nasal injury with demographic and clinical variables in experimental group (n=39). 

  

  

S. no. 

  

  

  

Variables 

  

Level of nasal injury       

Experimental group       

Normal Mild χ2 df  Pa value 

N % N %      

1 

Gestational age (in weeks)             

0.96 Less than 32 20 87 3 13     

More than 32 14 87.5 2 12.5 0.002 1 

2 

Gender     

0.67 Male 17 85 3 15     

Female 17 89.5 2 10.5 0.17 1 

3 

Birth weight     

  

0.93  

Extremely low birth weight 5 83.3 1 16.7   

Very low birth weight 16 88.9 2 11.1 0.13 2 

Low birth weight 13 86.7 2 13.3     

4 

Diagnosis     

0.75 
RDS 29 87.9 4 12.1     

Apnoea or perinatal 

asphyxia 
5 83.3 1 16.7 0.09 1 

5 

Duration of nCPAP     

0.04* Less than 120 16 100 0 0     

More than 120 18 78.3 5 21.7 3.99 1 

*Statistically significant a chi-square test 
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Table 4: Association of level of nasal injury with demographic and clinical variables in control group (n=39). 

S. 

no. 
Variables 

Level of nasal injury       

Control group       

Normal Mild Moderate χ2 df Pa value 

N % N % N %      

1 

Gestational age (in weeks)       

Less than 32 11 61.1 5 27.8 2 11.1 
5.21 2 0.07 

More than 32 19 90.5 2 9.5 0 0 

2 

Gender   

3.79 

  

  

2 

  

  

0.15 

  

Male 17 89.5 2 10.5 0 0 

Female 13 65 5 25 2 10 

3 

Birth weight 

6.35 4 0.17  
Extremely low birth 1 33.3 2 66.7 0 0 

Very low birth weight 10 71.4 3 21.4 1 7.1 

Low birth weight 19 86.4 2 9.1 1 4.5 

4 

Diagnosis 

5.26 2 0.07 RDS 29 80.6 5 13.9 2 5.6 

Apnoea or perinatal 1 33.3 2 66.7 0 0 

5 

Duration of nCPAP 

2.74 2 0.25 Less than 120 hours 18 81.8 4 18.2 0 0 

More than 120 hours 12 70.6 3 17.6 2 11.8 
a chi-square test. 

DISCUSSION 

Nasal injury remaining a common problem in very 

preterm infants receiving non-invasive respiratory 

support.22-24 Nasal barrier dressings seem to be effective 

in reducing nasal injury secondary to CPAP. The 

application of a physical barrier has also been shown to 

decrease the severity of nasal injury, as it relieves 

excessive pressure exerted by binasal prongs. In the study 

authors found that use of hydrocolloid dressing lowered 

the incidence of nasal injury among preterm neonates on 

nCPAP. Xie et al also similarly noted that a nasal 

dressing created a better seal in the nares during CPAP 

delivery and there was a lower incidence of mild-

moderate nasal injury in the hydrocolloid dressing group 

p=0.01.25 

In another trial by Gunlemez et al found that the 

application of silicone gel sheeting to the nares during 

CPAP decreased the severity and incidence of nasal 

injury p<0.05.26 Badr et al used polyvinyl chloride foam 

septum protector (Neoseal) and noted that neoseal 

significantly reduced the rate of nasal injury p=0.01.27 

Collins et al compared two nasal dressings. One was a 

hydrocolloid material cannulaide and the other dressing 

was a Velcro-coated hydrocolloid material. There was no 

difference in mean nasal injury score.28 Morris et al noted 

no significant differences in group with hydrocolloid 

dressing and control group.29 Imbulana et al noted 

significant difference between hydrocolloid dressing 

group and control group p=0.02.30 Present study showed 

that in   experimental group there was significant 

association between nasal injury and duration of nCPAP. 

Similarly, Badr et al also reported significant association 

of nasal injury with duration of cannula (p=0.01), birth 

weight (p=0.01) and gestational age (p=0.001). In control 

group moderate level of nasal injury was noted in preterm 

neonates with less than 32 weeks of gestation who had 

more than 120 hours of nCPAP. Ota et al also similarly 

noted that nasal injury developed on an average of 18 

hours after the device was connected with the short 

period of use of 6 hours and the largest period of use as 

approximately 72 hours.31 In another trial by Do 

nascimento et al found that use of prongs for more than 2 

days represents a risk factor for the lesions to develop.32  

Similarly, Singh et al found that more the duration of 

CPAP the higher the severity of trauma.33 Similarly 

Fischer et al found that greater risk of nasal trauma was 

among neonates with gestational age of less than 32 

weeks, birth weight less than 1.5 kg and those who were 

on nCPAP for more than 5 days.34 The main constraint 

was that the trial could not be blinded and neonates with 

major congenital anomalies were excluded from the 

study. Hence the findings of this study should not be 

generalized. Before generalization of the findings further 

research preferably in multi centric should be undertaken. 

Neonatal intensive care unit nurses play a major role in 

prevention of injuries to preterm neonates. The findings 

of the study revealed that the incidence of nasal injury 

was lesser in hydrocolloid dressing group. This evidence-

based practice can be included in the standard preterm 

care protocol in NICU. 

CONCLUSION  

Preterm neonate skin is very fragile and more prone for 

injury. During nCPAP the pressure exhibited by the nasal 

prong and also the movement of the prong could cause 
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nasal injury and moreover it causes severe pain and 

sometimes it may lead to necrosis of the skin around the 

nostrils and thus pave the way for the seek of another 

method of respiratory support. Use of hydrocolloid 

dressing prevents these discomforts in preterm neonates 

and lessens the incidence and severity of the nasal injury. 
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