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Introduction
Congenital nasal pyriform aperture stenosis (CNPAS) was first described 

by Brown et al1 in 1989 as a cause of nasal airway obstruction in the newborn. 
In CNPAS, the pyriform aperture is narrowed by bony overgrowth of the nasal 
process of the maxilla, resulting in an increased airway resistance with obstruction 
(Figure 1). Clinically, CNPAS may present with either frank respiratory distress 
or a milder combination of apneic episodes and cyclic cyanosis. A link between 
CNPAS and holoprosencephaly is supported by a large frequency of associated 
midline and midbrain abnormalities, justifying the use of brain imaging, endocrine 
and genetic investigations in diagnostic work-up. Surgery is usually recommended, 
but some patients with CNPAS may tolerate conservative expectant management. 

Anatomy and embryology
The pyriform aperture 

represents the most anterior 
bony opening leading into the 
nasal cavity. Its boundaries 
include the nasal bones 
superiorly and the maxillary 
nasal processes laterally. The 
developmental etiology of 
CNPAS remains unclear, 
but likely finds its origin in 
embryonal life. Embryological 
nasal development begins with 
the formation of paired olfactory 
placodes at the 3rd week of 
gestation. The nasal placodes 
form nasal pits, which gradually 
deepen in the surrounding 
frontonasal process. The 
frontonasal processes each are 
separated by the nasal pits into medial and lateral processes. The medial processes 
fuse to form the primitive septum, premaxillary process, and medial portion of 
the upper lip. The lateral processes fuse with the developing maxillae to obliterate 
the naso-optic furrow and form the pyriform aperture and lateral nasal wall. 

Figure 1. Axial CT image at the level of the lower nasal 
cavity revealing bony stenosis at the pyriform aperture.
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During the 3rd fetal month, a primitive mesenchymal nasal capsule forms. This 
capsule develops into the nasal cartilages and ethmoid complex. During the same 
time, maxillary ossification starts. It is commonly believed that an overgrowth 
of maxillary ossification at the pyriform aperture during this period, may be 
responsible for the anomaly of CNPAS.1 

Clinical features and diagnosis
A newborn with CNPAS will typically present with nasal airway obstruction. 

As infants are obligate nasal breathers, the increased nasal airway resistance will 
cause functional airway obstruction, which may result in respiratory distress and 
failure or, in milder cases, a combination of apneic episodes and cyclic cyanosis 
relieved by crying.2  The clinical picture  of  CNPAS is similar to that seen in 
bilateral choanal atresia. CNPAS may occur in isolation or in association with 
other anomalies. In a significant 
number of children with CNPAS, 
premature fusion of the nasal 
medial processes leads to fusion of 
the central upper incisors, leading 
to the development of a single, 
central megaincisor (Figure 2, 3).1-4 

The occurrence of a single 
central megaincisor may be a non-
specific sign in the absence of other 
malformations, but has also been 
described as an autosomal domi-
nant microform of holoprosen-
cephaly.7 In 1992, Arlin and Ward5 

described the presence of a single, 
central maxillary incisor in four of 
their series of six CNPAS patients, 
and first suggested that CNPAS, 
when found in association with a 
central maxillary incisor, might rep-
resent a developmental field defect, 
a microform of holoprosencepha-
ly. Hypotelorism and a flat nasal 
bridge are facial anomalies that may 
be associated with holoprosenceph-
aly and have also been described in 
patients with CNPAS.6,7 In CNPAS 
patients, abnormalities of the hypo-
thalamic-pituitary-adrenal (HPA) 
axis may also be present as a part 
of this developmental field defect. 
7 These data are confirmed by van 
den Abbeele et al.2, who reported 

Figure 3. Clinical appearance of single central 
megaincisor.

Figure 2. Transverse CT image obtained through the 
maxillary alveolar ridge with  single central megaincisor.
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morphological abnormalities of the pituitary on magnetic resonance imaging 
(MRI) in their CNPAS patients with an associated central megaincisor. Others 
have reported absence of the pituitary gland in association with CNPAS. 4

Examination of the nasal cavities in CNPAS patients may reveal an 
extremely narrowed nasal vestibule. The small diameter of the nasal airway in 
these patients typically prevents the passage of a standard-size (3.5 cm) fiberoptic, 
flexible nasopharyngoscope. When CNPAS is suspected, a thin-section computed 
tomography (CT) scan with axial and coronal sections (1-3) mm is the initial 
diagnostic imaging study of choice. A pyriform aperture width less than 11 
mm in a term infant is considered to be diagnostic for CNPAS.8 CT scan may 
also show the nasolacrimal ducts encased within the narrowed bony pyriform 
aperture. Lee et al.9 have advocated the use of a three-dimensional (3D) CT scan 
in pre- and postoperative evaluation of the pyriform aperture. The possibility 
of holoprosencephaly in patients with CNPAS necessitates observation for an 
associated eruption of a single central maxillary incisor. When CNPAS coincides 
with the eruption of a central megaincisor, evaluation of parents and other 
relatives and chromosomal analysis are indicated. A CT or MRI scan of the brain 
should be performed to assess for central nervous system malformations such as 
holoprosencephaly. Assessment of the HPA axis should be performed to assess for 
endocrine abnormalities that may be part of the developmental field defect.
Management

Initial management of infants with CNPAS includes the establishment of an 
airway, either with an oral airway or a McGovern nipple. Once an artificial airway 
is no longer needed and the oral intake is adequate, the patient may be discharged 
home with nasal decongestants and air humidification. However, surgical 
widening of the pyriform aperture stenosis is usually recommended at some point, 
as many patients are expected to continue to have difficulties with nasal breathing, 
feeding and weight gain. The most important indication for surgical intervention 
is nasal obstruction manifested by respiratory distress or feeding difficulties. 
Surgical widening of the pyriform aperture consists of drilling out excess shelves 
of bone at the pyriform aperture. The procedure is usually carried out through a 
sublabial approach1,10, which is technically easiest in the small infant nose. After 
preservation of the mucosa, the abnormal bone can be removed with drills under 
microscopic visualization. Nasal stents may be used as an adjunctive to surgery or 
as a means of widening the nasal vault in the setting of conservative management. 
In general, conservative management is considered feasible in the absence of 
respiratory or feeding difficulties. A study by Hui et al.4 suggested that the ability 
to pass a no.5 Fr Gauge catheter may predict longer term success of conservative 
treatment. If patients continue to tolerate conservative management, their nasal 
airway will enlarge with growth and symptomatic improvement will ensue within 
6 months of birth. However, patients should be carefully followed-up to assess 
weight gain and respiratory status. 
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