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N
asal continuous positive airway pressure
(CPAP) as the primary mode of respiratory
support in preterm neonates with respiratory
distress is associated with reduced needs of

surfactant therapy and invasive ventilation, and improved
survival without bronchopulmonary dysplasia [1,2].
Despite convincing evidence of benefits, use and success
rate of CPAP remain variable across different neonatal
units. Major challenges in CPAP application in routine
clinical practice include ensuring proper fixation and
avoiding nasal injury.

In comparison to nasopharyngeal or single nasal
prongs, short binasal prongs are associated with lower
incidence of CPAP failure [3]. However, art of fixation of
short binasal prongs requires balancing the chance of
frequent displacement likely with a loosely fitting prong,
and the risk of nasal injury likely with a tightly fitting
prong. Search for a better nasal interface has resulted in
emergence of nasal mask as an alternative CPAP
interface. However, evidence on relative efficacy of nasal
prongs and nasal mask is sparse [4]. The randomized
controlled trial by Goel, et al. [5], published in this issue
of Indian Pediatrics, compares nasal mask and nasal
prongs for CPAP delivery in neonates born at less than 34
weeks of gestation. Although, the rate of CPAP failure
was halved in the nasal mask group, this difference did
not reach statistical significance due to assumptions made
during sample size calculation. CPAP failure rate of 40%
with nasal prongs which was used for sample size
calculation was much higher than 25-30% rate reported in
literature or actually observed in the nasal prong arm of
the study. Incidence of nasal injury was lower in the nasal
mask group. However, pressure points and pattern of
nasal trauma observed with nasal mask may be different
from the injury to columella and nasal septa observed
with nasal prongs. Application of nasal mask is more
likely to cause pressure on nasal bridge and the junction
of nasal septum and philtrum [4]. Assessing nasal skin
status only at nares may miss the trauma caused by the
nasal mask. Previous studies have reported equal

incidence of nasal injury with both the interfaces [4,6]. A
recent study has reported lower incidence of nasal injury
on rotating the use of nasal prong and nasal mask than on
isolated use of each interface [7].

Success of CPAP also depends on the actual distending
pressure delivered to the lungs. With bubble CPAP, the
pressure delivered depends on the gas flow and leakage at
the nasal interface. Higher flows needed to achieve
bubbling in the nasal mask group indicates greater leakage
at the nasal interface in comparison to nasal prongs. This
may be the reason behind lower incidence of air leaks
observed in the nasal mask group of the study. This also
highlights the need to monitor the actual pressure
delivered at the nose with CPAP. Current bubble CPAP
devices lack inbuilt pressure manometers making this task
difficult. Till medical device regulators and manufacturers
take the corrective steps, it is imperative for the end users
to use standalone manometers to monitor the real-time
pressure delivered with CPAP.

Whatever nasal interface is used, success of CPAP
depends on achieving accurate and consistent pressure
delivery and minimizing the iatrogenic nasal injury.
Therefore, one needs to find the perfectly fitting interface
for each neonate. It is almost impossible for device
manufactures to build different sizes and shapes which
can fit unique anatomy of each neonate. This means that
manufacturing of CPAP interface needs to be
individualized. Personalized CPAP nasal mask as a
concept of proof has been shown to improve CPAP
effectiveness in children with obstructive sleep apnea and
craniofacial anomalies [8]. Availability of on-site three-
dimensional (3-D) spatial anatomy profiler and 3-D
printer in near future can realize the prospect of having a
custom-built perfect-fit CPAP interface for each neonate.
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