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Abstract

Neonates are obligatory nasal breathers hence nasal obstruction is a very important symptom to be evaluated. Although causes
can be trivial most of the time, they can be life-threatening in some. Respiratory distress immediately after birth, feeding
difficulties, paradoxical cyanosis, and failure to thrive are the most evident symptoms, and determination of unilateral or
bilateral involvement guides the rationale for elective or emergency intervention. This study aimed to evaluate the causes,
presentation, and management of neonates with nasal obstruction. We collected the data of all the neonates evaluated for
nasal obstruction at our hospital over the past 20 years from June 2003 to May 2023 and assessed the strategy of approach
for diagnosis and management of those cases. In our study, the commonest cause for neonatal nasal obstruction was found to
be choanal atresia and the rarest was iatrogenic. A variety of other causes were also reported. As neonatal nasal obstruction
has a multitude of rare causes each carries a unique assessment and treatment plan. History taking and clinical examina-
tion are the most important parts of evaluation including endoscopic evaluation in an office-based setup. Imaging studies
add to the evaluation of cases of anatomical obstructions and associated anomalies (syndromes). Early diagnosis and swift
intervention can be life-saving. The need for follow-up visits and second-stage corrections should be emphasized in getting
the best long-term results.

Keywords Choanal atresia - Congenital nasal mass - Dermoid cyst - Nasolacrimal ductal cyst

Introduction

Neonatal nasal obstruction is a significant cause of respira-
tory distress as they are obligate nasal breathers for at least
6 weeks to 6 months of life [1]. This can have multiple short
and long-term consequences, including breathing difficulty
which can be life-threatening, suckling or feeding difficulty,
growth issues leading to failure to thrive, and effects on
craniofacial development causing cosmetic issues [2—4].
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The causes can be classified as Congenital (choanal atre-
sia, CNPAS, NLD cysts, midline nasal masses); Neoplas-
tic (teratoma, haemangioma, hamartoma); Inflammatory
(allergic, GERD); Infections (viral, bacterial); Traumatic/
iatrogenic (birth injuries, instrumentation); Others (meta-
bolic, maternal drug-induced). Association with CHARGE,
Apert, Crouzon, Teacher-Collin syndromes, etc. is also
documented. Workup includes assessment of severity,
establishing a safe airway initially, detailed history, local
and systemic examination (for other associated anomalies),
endoscopic examination, imaging studies (for more precise
knowledge of pathology), and appropriate, adequate & effec-
tive management plan [5].

This study aimed to analyze and describe the multitude of
causes of neonatal nasal obstruction, modes of presentation,
assessment methods, and management strategies adopted at
our center over the past years.
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Materials and Methods

It was a retrospective study conducted at a quaternary care
referral institution in India. Data from all the neonates evalu-
ated for nasal obstruction from June 2003 to May 2023 were
analyzed. We included all newborns less than 28 days of
life with a documented diagnosis of nasal obstruction by
the ENT team. Babies with suspected nasal obstruction in
which the cause could not be evaluated due to death or loss
of follow-up were excluded from the study. The consent
was taken from all the parents for images and video usage
for educational purposes. Data was analyzed for etiology,
clinical presentation, methods of examination, intervention
performed, and complications.

Results & Discussion

A total of 63 cases were seen and the etiology is tabulated in
Table 1. Also, the signs and symptoms at presentation rang-
ing from stertor and feeding difficulties to external deformity
and association with other anomalies have been tabulated
according to the percentage of association. (Table 2). A total
of 35% of cases were treated conservatively and the remain-
ing underwent surgical correction. Details of each etiology
have been discussed below.

Choanal Atresia (CA)

CA is characterized by congenital obstruction of the pos-
terior nasal aperture, this condition is rare and has an inci-
dence of 1: 7000-8000 live newborns. It is more common in
females and more often unilateral [2, 6—8]. Obstruction can
be partial (stenosis) or complete (atresia) and can be classi-
fied as bony or mixed (membranous and bony), explaining

Table 1 Causes of neonatal obstruction in our series

Etiology No of
cases
(n=63)
Choanal atresia or stenosis 17
Rhinitis 11
Septal deviation 10
Developmental errors of anterior neuropore 8
Nasolacrimal duct cysts 5
Nasal hypoplasia/developmental anomalies 4
Pyriform apperture stenosis 3
Tumors 2
ITatrogenic 2
Patent craniopharyngeal canal lesion 1

Table2 Sign & symptoms of neonates studied in this series

Signs & symptoms Percentage

76% (48/63)
68% (43/63)
60% (38/63)
46% (29/63)
38% (24/63)
19% (12/63)
17% (11/63)
15% (10/63)
4% (3/63)

Stertor

Feeding difficulty
Respiratory distress
Cyanosis

Chest retractions
Nasal mass
Rhinorrheoa
External deformity

Associated syndromes

30-70% of cases, respectively [9, 10]. Various theories that
have been postulated for the occurrence of this condition [9,
11]: (1) Persistence of the buccopharyngeal membrane from
the foregut. (2) Abnormal persistence of mesoderm forming
adhesions in the naso-choanal region. (3) Abnormal persis-
tence of the naso-buccal membrane of Hochstetter and (4)
Misdirection of neural crest cell migration.

In our series, the diagnosis was confirmed by failure to
pass a 6Fr catheter. Nasal endoscopy (Fig. 1) and radiology
(Fig. 2) helped in planning the management.

Out of 17 cases, 15 were bilateral and only 2 were uni-
lateral. Bilateral cases presented with respiratory distress
immediately after birth and cyclical cyanosis. The patients
were stabilized in the NICU & then taken up for surgery.
The mean time for surgical correction was 12 days (range-
7-20 days) and then regular two weekly follow up with
endoscopic evaluation to check the patency of posterior
choanal space. Unilateral cases presented with stertor, stuffy
nose, and feeding difficulties. Depending on the severity
these patients were reassured and followed up, conserva-
tively managed & operated at a later age.

Various approaches and techniques are available for
choanal atresia repair. Urethral sounds or Hegars dilators
are used to puncture the atretic plate blindly via the nos-
trils but this has a high restenosis rate [9] and specially
not recommended in thick bony atresia or children with
CHARGE syndrome [11]. Also, other complications of
transnasal puncture include septal or turbinate injury,
intranasal adhesion, CSF leakage, and meningitis from
inadvertent fracture of the perpendicular plate and/or cri-
briform plate of ethmoids [12]. Transpalatal CA repair
gives good exposure but is associated with complications
of palatal flap breakdown, fistula, palatal dysfunction, and
velopharyngeal insufficiency [9, 13]. The use of endoscopy
for transnasal CA repair was demonstrated first by Stank-
iewicz [14]. After adequate nasal decongestion, a 2.7 mm
Hopkins rigid endoscope is introduced into nose. A later-
ally based mucosal flap is raised and the bony part of the
atretic plate is exposed. The thinnest section of the atresia,
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Fig. 1 Endoscopic images of—A Bony choanal atresia B Membranous choanal atresia
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Fig.2 A Bilateral bony choanal atresia B Bilateral membranous choanal atresia C Mixed bony-membranous atresia

found at the junction of the hard palate and vomer below
the posterior end of the middle turbinate, is the ideal point
of entry into the nasopharynx. The posterior bony septum
is also removed and a neounichoana is created [15] using
the powered instrument. Laser has been used in endona-
sal surgery for more than 30 years [9]. Healy et al. first
described the feasibility of using CO2 laser in the manage-
ment of CA [16]. However, bony atresia > 1 mm thick is
not amenable to laser ablation. With no significant advan-
tage over conventional powered instruments and increased
risk of fire, laser use is not accepted widely [17, 18].

We preferred to use the transnasal endoscopy and drill
technique to remove the bony atretic plate of choana and
drill as inferior and medial as possible to achieve a safe and
good opening (Fig. 3). In our experience raising flaps was
difficult with low birth weight babies and in bilateral cases
and hence was not done whereas it was effectively possible
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in older age groups and unilateral cases which we took up
for surgery.

After a few initial years of using a stent post-operatively
to keep the patency and avoid restenosis, we encountered
problems with using a stent-like columella necrosis, stent
block, and difficulty breathing and difficulty while breast-
feeding the baby as the stent caused breast injuries leading
to lot of discomfort and also there was loss of the touch sen-
sation between the baby’s nose and the breast due to which
babies started refusing feeds or do not suckle efficiently.
Hence we preferred not to use a stent and instead if required
electively plan for a re-dilatation after 4 weeks. Several pub-
lications [19-22] and Cochrane review [23] report no dif-
ference in patency rates for patients who receive or do not
receive stenting after surgery.

Some of the complications we saw post-operatively were
due to the usage of drill and endoscope together in a small
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Fig. 3 Transnasal endoscopic drill technique for choanal atresia repair-A external view, B endoscopic view

space causing alar injuries and alar stenosis which was
noticed in 2 patients (Fig. 4) in the long term. We devised
methods to avoid it by putting a sheath around the drill shaft
(Fig. 5), and giving intermittent pauses while drilling.

Congenital Nasal Pyriform Aperture Stenosis
(CNPAS)

CNPAS is determined by bony overgrowth of the nasal pro-
cess of the maxilla, it is an infrequent cause of neonatal
nasal obstruction and its incidence is unknown [2, 6]. It is

commonly associated with holoprosencephaly and other
congenital midline anomalies such as hypertelorism, flat
nasal bridge, a central mega incisor, and pituitary disorders
[1]. The pyriform aperture is considered stenotic when the
maximum transverse diameter of each aperture is less than
or equal to 3 mm or when the pyriform aperture width is less
than 8 mm [24].

Management depends on the degree of stenosis and mild
cases can be managed with topical vasoconstrictor drops,
nasal steroids, and humidification until further growth
increases the size of the nasal airway. Surgical management

Fig.4 A Alar injury, B Stenosis post choanal atresia repair by transnasal drill technique
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Fig.5 Protection of drill shaft with plastic tubing

includes a sublabial approach to expose the pyriform aper-
ture and dilate by drilling the lateral and inferior margins.

In our series, 3 neonates presented with tachypnoea,
increased work of breathing, nasal alar flaring, and feeding
difficulties. Obstruction to the passage of the 5/6F catheter
in the anterior inlet raised suspicion of pyriform aperture
stenosis. Anterior rhinoscopy showed stenosis in the anterior
part, radiology (Fig. 6) confirmed the diagnosis, and all 3
cases were managed conservatively and followed up.

Nasolacrimal Duct Cysts
Caused by craniocaudal canalization defect of the lacri-

mal apparatus [25]. It is seen in more than 84% of new-
borns and in 2-4% of the cases, the obstruction becomes

symptomatic of which 80% spontaneously resolve within
6 months [24]. It can present as a nasal mass either exter-
nal or internal; below the medial canthus or in the inferior
meatus. In the case of intranasal cysts, surgery is indi-
cated [26, 27] and marsupialisation, duct probing, and
stent placement are the other treatment options [28, 29].

In our series, 3 cases presented with asymptomatic
nasal mass (unilateral), and 2 had nasal obstruction (bilat-
eral). Interestingly, the mother noticed the lesion while
breastfeeding as a pinkish mass in the nostril. Endoscopy
confirmed the diagnosis (Fig. 7) and radiology taken in
1 case showed bilateral nasolacrimal duct obstruction
(Fig. 8). Conservative management with lacrimal sac mas-
sage, hot compress, and saline nasal wash was done and
followed up regularly. Spontaneous resolution occurred
in all three.

Fig.6 A Axial view showing narrowing at pyriform aperture B Coronal view of CNPAS with development of single central incisor tooth
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Fig.7 Nasal endoscopy showing nasolacrimal duct cyst seen just
below the inferior turbinate

Nasal Hypoplasia/Developmental Anomalies

This form of skeletal dysplasias can be due to metabolic,
karyotypic, teratogenic, or warfarin embryopathy [24, 30].
It can present with congenital absence of the nose, the
spectrum of holoprosencephaly, hypoplasia of the max-
illa, and an underdeveloped cartilaginous skeleton of the
nose. Management is largely waiting for growth-dependent
improvement and avoiding respiratory compromise during
this period by temporary nasal stenting or in some cases
tracheostomy is needed [31].

Fig.8 Axial CT scan showing
Bilateral nasolacrimal duct dila-
tion and cysts

In our series of 4 cases 2 partial arrhinia and 1 bifid nos-
tril [Fig. 9] were seen and managed conservatively with
plastic surgery correction at a later age. 1 case of complete
arrhinia was seen presenting with respiratory distress and
cyanosis while feeding. A surgical opening of the right nasal
aperture was done and the left was not operated on due to the
risk of low skull base seen on the MRI [Fig. 10]. However,
the baby died in the course of the hospital stay due to other
co-morbid conditions.

Midline Fronto-Nasal Mass: Developmental Errors
of Anterior Neuropore

Seen 1 in 20,000-40,000 births. It is caused by aberrant
embryogenesis of the anterior neuropore with or without
skull base defect and carries a risk of intracranial infection
[5, 32]. Nasal endoscopy shows the extent of mass and MRI
is the imaging of choice. Management is always surgical,
and a team approach is necessary combined with neurosur-
gery, and plastic surgery for the best results.

Meningo-Encephalocele

Characterized by displaced intra-cranial contents through a
bony defect in the skull base they contain brain and menin-
ges [1]. They might present with meningitis or CSF leak.
Complete resection and meticulous closure of the dural
defect are very important. The approach can be endoscopic
or combined craniotomy with endoscopic removal.

In our series, 2 cases were seen with clinical presentation of
nasal obstruction. Anterior rhinoscopy and endoscopy showed
a unilateral mass, varying with a cry (Fig. 11). MRI Imaging
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Fig.9 A Partial arrhinia B Bifid nostril

Fig. 10 A Complete bilateral arrhinia B MRI in complete arrhinia showing low skull base

confirmed the diagnosis and with combined Neuro and ENT
approach, surgical excision and repair of the skull base defect
were done.
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Fig. 11 Nasal endoscopy showing meningoencephalocele

Glioma/Glial Heterotopia

These are isolated extracranial glial tissues that may or may
not be connected to the brain by a fibrous stalk [5]. They can
present as firm, non-pulsatile, non-compressible masses, not
varying with a cry. 15% to 20% are associated with intracra-
nial extension, hence a CT to assess for skull base defect is
recommended [1]. Recurrence is seen in 4-10% [33].

In our experience, we had 2 cases, a 1-month-old male
baby presenting with internal nasal pinkish firm mass, not
varying in size with cry. Both CT and MRI were taken to
look for skull base defect and intracranial connection, which
was negative, and a combined approach (COMET- combined
Microscopic and Endoscopic Technique) surgical excision
was done. In this technique initially, microscope-assisted
debulking of tissue will be done and later with endoscopic
visualization attaching stalk is seen and excised. Follow up
was uneventful.

Another 1-month-old male child presenting with feeding
difficulties & noisy breathing was also operated and endo-
scopic resection was done. Histopathology showed mature
glial cells with interwoven fibrovascular connective tissue
which was consistent with heterotopic central nervous sys-
tem tissue—Glial Heterotropia (Fig. 12). Minimally invasive
endoscopic surgery has emerged as a mainstay for treatment
now as angled endoscopes allow improved visualization of
cribriform plates.

Dermoid Cyst

Caused by faulty involution of a neuroectodermal tract
through the anterior neuropore, pulling the skin internally
leading to the formation of a pit, sinus tract, or cyst with
mesodermal and ectodermal components [5]. Intracranial

Fig. 12 Nasal endoscopy showing glial heterotopia

extension has a variable incidence, with 5-45% reported in
the literature [34].

In our series, 4 cases were seen presenting with external
nasal mass (Fig. 13), 2 with infection of which 1 had pus
discharging sinus. Surgical excision and confirmation of
diagnosis by histopathology were done.

Tumors of Nasal Cavity

They can be benign or malignant with a reported prevalence
in the range of 1.7-13.5 cases per 100,000 live births [35].
Teratomas, hamartomas, hemangiomas, neurofibromas are
few of the differentials. Teratomas are germ cell tumors with
components of 3 embryonic layers. 1 in 40,000 are seen
in the head and neck region of which the most common
is cervical teratoma followed by nasopharyngeal teratomas
[36, 37].

In our study, 2 cases of nasopharyngeal teratoma were
seen. A 10-day-old baby with a history of noisy breathing
and cyanosis while crying, admitted to NICU was referred to
us. A flexible laryngoscopy performed in the NICU showed
a mass in the nasopharynx, firm to hard, going into the oro-
pharynx. MRI showed a 1.5%1.7*%2.4 cm mass attached to
the soft palate (Fig. 14). The trans-nasal, trans-oral approach
was adapted for removal and mass excised in toto (Fig. 15).
The postoperative period was uneventful and histopathol-
ogy showed mature teratoma. Another 5-day-old baby with
a similar presentation showing a mass in the nasopharynx
attached to the roof was resected trans-nasally and found to
have glial tissue component along with mature adipocytes
and epithelial clusters on histopathology, consistent with
teratoma.
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Fig. 13 A Infected dermoid cyst presenting on right nasal dorsum B Surgical removal of dermoid cyst C Dermoid cyst removed in toto

Congenital Nasal Septal Deviation

Incidence is seen to be approximately 1% [1] and could be
caused by intrauterine nasal compression or trauma during
delivery. If significant obstruction is not relieved with con-
servative measures, then correction can be done by reposi-
tioning of septum under general anesthesia.

In our series, 10 cases with septal deviation were encoun-
tered and all were managed conservatively with reassurance,
saline nasal drops, and topical steroids.

Patent Craniopharyngeal Canal

It is a rare corticated defect through the midline of the
sphenoid bone from the sellar floor to the antero-superior
nasopharyngeal roof. Prevalent in only 0.42% of the asymp-
tomatic population, it is associated with CSF rhinorrhea,

Fig. 14 MRI imaging showing mass attached to the soft palate

Fig. 15 Surgical removal of nasopharyngeal teratoma
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Patent craniopharyngeal cana

Fig. 16 A Patent craniopharyngeal canal B Craniopharyngioma extending into the oropharynx

meningitis, rathke’s cleft cyst, infrasellar craniopharyngi-
oma, holoprosencephaly, ectopic pituitary tissue, and other
anomalies of skull base [38, 39].

In our case, a mass later identified as craniopharyngioma
was seen extending into the nasal cavity and oropharynx
(Fig. 16). It was resected completely with transoral & trans-
nasal approach and the post-operative period was uneventful.

Neonatal Rhinitis

The most common cause of nasal obstruction in the new-
born is clinically presenting with nasal obstruction, mucosal
edema, and mucous rhinorrhoea [2, 5, 40].

Most commonly managed conservatively by saline
drops/steroid drops/short course nasal decongestants, it is
self-resolving. Most of them are managed by pediatricians,
hence presentation to ENT is very variable. In our series, we
had 11 cases, most of which were referred for long-standing
rhinitis.

latrogenic Nasal Obstruction

Prolonged or inappropriate CPAP (Continuous positive air-
way pressure) usage; Inadvertent nasal suctioning; and Inap-
propriate nasal prongs in HFNC (High-flow nasal cannula)
are the common causes of iatrogenic nasal obstruction in
neonates. The literature review shows a wide spectrum of
complications due to Nasal CPAP and upper airway aspira-
tions [41-43]. Especially in preterm babies who have fragile
skin, CPAP usage for long-term or inappropriate size or poor
nursing care and infection control can lead to nasal com-
plications. The spectrum of changes can range from nasal

skin redness to skin erosion, ulceration, columellar or tip
necrosis, synechiae nasal stenosis, or cosmetic deformity
[42, 43]. Synechia formation between septum and turbinate
can be seen and the child might have respiratory distress
and feeding problems. In our series, 1 case of a baby on
prolonged ventilator support and repeated failures in wean-
ing from respiratory support was referred for ENT evalua-
tion and was found to have synechiae which was released
endoscopically. Another case of a 32-week-old baby born
at 28 weeks presented in OPD with complaints of breath-
ing difficulty and recurrent apnoea episodes. On examina-
tion, the baby had a nasal deformity and stenosis with very
small anterior nares. History revealed that the baby had nasal
tip necrosis after CPAP usage at birth which progressed to
involve the whole nasal dorsum followed by fibrosis and
stenosis of nasal structure (Fig. 17). The baby was planned
for a nasal endoscopy evaluation and possible dilation of
nares or choana but unfortunately baby had another episode
of apnoea and died.

Conclusion

Choanal atresia is usually treated through a trans-nasal endo-
scopic approach and may not need stenting. Instead, a repeat
endoscopy and dilation are preferred in case of restenosis;
Pyriform aperture stenosis can be observed, but severe cases
may require surgery. The evaluation of an infant with sus-
pected encephalocele, glioma, or dermoid will require imag-
ing with both computed tomography and MRI. Rare tumors
and external developmental deformities need a tailored
approach. Inflammatory/benign obstructive pathologies can
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Fig. 17 Nasal dorsum necrosis and stenosis post-CPAP usage in a 28 weeks baby

be managed conservatively. latrogenic causes are better to
be prevented with proper nursing care. Early diagnosis and
swift intervention can be lifesaving and the need for regular
follow-up and second-stage corrections ensure the best long-
term results. Excellent pre-operative and post-operative sup-
portive care by the NICU team plays a very important role in
the prognosis of neonates with nasal obstruction. It is truly a
challenging experience to deal with neonatal nasal obstruc-
tion and this field needs a lot of research and consensus in
bringing out the best management strategies.
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