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/Abstract h

Congenital nasal pyriform aperture stenosis (CNPAS) is a rare cause of neonatal nasal obstruction that clinically mimics
choanal atresia. It occurs as a result of abnormal development of primary palate and maxilla, either in isolation or in associa-
tion with other anomalies. Differentiation between CNSPAS and choanal atresia is critical as management approachers are
quite different from one another. Diagnosis can be made clinically and with characteristics CT findings. Management options
include both conservative and surgical approaches depending on the patient’s initial condition. Here is reported a case of
33 days infant who was admitted to our NICU with a working diagnosis of CNPAS after she presented with two days of fast
breathing and failure to suckle, managed surgically and discharged improved.

Keywords: Neonate; CNPAS- Congenital nasal pyriform aperture stenosis; Choanal atresia; Holoprocencephaly; Premaxillary

dysgenesis.
Q’ g

/

Introduction

Congenital nasal pyriform aperture stenosis (CNPAS) is a rare
and unusual cause of neonatal nasal obstruction clinically
mimicking bilateral choanal atresia [1, 3, 6]. The first clinical
case was reported by Brown, et al in 1989 [9]. CNPAS is a re-
sult of abnormal development of the primary palate and bony
overgrown of nasal process of maxilla that produces symp-
toms and signs of nasal obstruction in neonates and infants
[2]. CNPAS may occur in isolation or in association with central
mega-incisor and the holoprosencephaly spectrum of congeni-
tal midline lesion [2, 5, 7, 11]. Differentiation between CNSPAS
and choanal atresia is critical as management approachers are
quite different from one another. Diagnosis is based on clinical
findings and confirmed by characteristics CT findings, the most
helpful measurement being the width of the piriform aperture
which is distance between the medial aspects of the maxillae
at the level of the inferior meatus, as measured by axial CT
[3, 5, 6]. CNPAS cases can be managed both with conservative
approach and surgically depending on the severity of symp-
toms and stenosis at initial presentation [4]. Here we report
the first case of CNPAS from Ethiopia, a 33 days old infant who
presented to our facility at the age of 48 hours with symptoms
of failure to suckle and fast breathing with characteristics CT

findings of CNPAS and central mega incisor.
Case report

History- 33 days old female infant, born to a Para Il mother
presented with failure to suckle and fast breathing since the
second day she was born. She was born mature, weighed 3
KG, cried immediately and delivery was uneventful.

Physical Examination-she was cyanotic on admission, PR, 150
beats per minute, RR- 58 breathes per minute, PSo2- 90- 92%
with face mask ventilation. She has hypertelorism, flat nasal
bridge, high arched palate and single central incisor on head
and neck examination. Number 06 NGT insertion was impos-
sible past one centimeter beyond the nasal alae bilaterally.
She as no auricular malformation, Chest was clear with com-
parable air entry bilaterally. No murmur or gallop was heard
on CVS examination. There was no palpable abdominal area
swelling nor there was visible. genital area abnormality. She
was alert and irritable.

CT imaging- pyriform aperture is narrowed to 4.2mm with
thickened nasal process of the maxilla and medial angula-
tion at the level of inferior meatus. The posterior chonchae is
patent with NG tube seen traversing.There is a central single
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mega incisor which as a rule an indication to see for other fea-
tures of holoprosencephaly. On the brain scan there is partial
volume loss and thick gyration of the anterior frontal lobe with
absent corpus callosum. There is widened anterior half falx.
There is also concomitant hemorrhage seen in the body and
occipital horn of the right lateral ventricle which is not com-
monly noticed in CPANS cases. The opic chiasm, hypothalamic
area and sellar regions with the pitutary gland are unremarak-
able on the CT scan.

Figure 1: Coronal Ct Showing Narrow Pyripyriform Aperture Measuring
4.2mm.

Palate.

Management- (Surgical) our patient was taken to the opera-
tion room after written informed consent was obtained from
her mother, general anesthesia was given via orotrachial in-
tubation, nasal and perioral area was cleaned with povidone
iodine she was draped, two centimeter transverse sub-labial
incision was made, periosteum was identified and carefully

elevated with periosteal elevator until the nasal spine and
maxillary processes were visible and the entire pyriform aper-
ture was exposed, narrow pyriform aperture was drilled using
2 millimeter diamond burr laterally both ways and deep into
the cavity until it was wide enough to accommodate an endo-
tracheal tube with 3.5 inner diameter each nasal cavity. Finally
periosteum was replaced, sub-labilal incision was closed using
absorbable suture, stent was placed In each nostril and fixed
with each other with silk suture, patient was allowed to wake
up, extuabted and transferred to PACU with stable vital signs.

Postoperative Course- Stent was removed on her fifth post-
operative day, she is off face mask oxygen support, no feeding
interruption, doesn’t become pale while suckling, has no fast
breathing.

Figure 4: Axial Ct Showing Central Mega Incisor And Narrow Triangular Hard
Palate.

. 83000050
oo 100 SO0 A8 SO0 58 125

Figure 5: Axial Ct Showing Central And Abdominal Untrasound Results Mega
Incisor And Narrow Triangular Were Unremarkable. Hard Palate.
TFT, RFT, LFT were also with in their normal limits.

Discussion

Congenital nasal piriform aperture stenosis (CNPAS) is an un-
common cause of nasal obstruction in neonates which clini-
cally mimics choanal atresia [1, 3]. It occurs at a frequency
of approximately one-fifth to onethird of choanal atresia
[6]. CNPAS is related to abnormal development of the palate
which can be explained by a deficiency of the fused medial
nasal prominences with subsequent faulty development of a
small triangular primary palate, abnormal incisors, and a nar-
row anterior nasal cavity [2, 3, 5]. Associations with mid facial
and mid brain abnormalities and Holoprosencephaly has been
currently identified [5, 7, 8, 11] Hypertelorism and a flat nasal
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bridge are other clinical features of premaxillary dysgenesis
associated with holoprosencephaly [5]. A developmental defi-
ciency of the incisive os is hypothesized to underlie the trian-
gular plate, the narrow inferior portion of the nasal cavity, and
the associated central maxillary mega- incisor, which is seen in
60% of cases [2, 3].

Two theories about the pathogenesis of CNPAS have been
reported: First- a deficiency of the primary palate that would
also explain the abnormal incisors, narrow inferior portion of
the nasal cavity, and triangular palate and second- bone over-
growth in the nasal process of the maxilla [2, 3, 6]. Clinically,
CNPAS can mimic choanal atresia. Infants present with respira-
tory distress, either at birth or within the first few months of
life [6] The breathing problems may be triggered by an upper
respiratory infection that further compromises an already nar-
rowed nasal passage [4, 5, 6] As in patients with choanal atre-
sia, in patients with CNPAS, a nasogastric tube may be difficult
to pass.4 Symptoms may be more pronounced during feeding.
Unlike choanal atresia, in which a bone and/or membranous
plate obstructs the posterior nasal cavity, CNPAS is a narrowed
but patent anterior nasal cavity [6, 7, 8].

The diagnosis of CNPAS can be suggested by the physical find-
ing of a very narrow nasal inlet, but the diagnosis is made
with CT of the nasal cavity [2, 4, 6]. Typical imaging findings of
CNPAS consist of a narrowed bone inlet, triangle- shaped pal-
ate, bone overgrowth in the nasal process of the maxilla, and
abnormal dentition. The presence of a bone ridge along the
inferior aspect of the palate, as well as dental anomalies in-
volving the incisors, strongly suggests the diagnosis. Affected
CT- parameters include reduced width of pyriform aperture,
cross-sectional area of nasal cavity and width of choana while
height of nasal cavity and cross-sectional area of choanae re-
main unaffected [6].

Among the parameters mentioned, the width of pyriform ap-
erture being measured from one end medial aspect of max-
illa to another at the live of inferior meatus remains the most
helpful one [6]. The pyriform aperture is the narrowest part
of the normal nasal airway, and small changes in its cross-
sectional area can result in a significant increase in nasal air-
way resistance. Anatomically, the pyriform aperture is a pear-
shaped bony inlet of the nose bounded laterally by the nasal
processes of the maxilla, inferiorly by the junction of the hori-
zontal processes of the maxilla and the anterior nasal spine
and superiorly by the nasal bones [5, 7]. The maxillary spines
mark the inferior margin of the pyriform aperture (Figure 6)
[7]. The posterior choanae, or the opening between the nasal
cavity and the nasopharynx, should be at least 0.34cm in chil-
dren under 2 years in our patient it reaches 4.3cm.

Regarding our case the the pyriform aperture is narrowed to
4.2mm with thickened nasal process of the maxilla and medial
angulation at the level of inferior meatus. The normal caliber
is usually greater than 11mm but most literatures consider
narrowing if it is less than 8mm. The posterior chonchae is
patent with NG tube seen traversing.There is a central single
mega incissor which as a rule an indication to see for other
features of holoprosencephaly. On the brain scan there is par-
tial volume loss and thick gyration of the anterior frontal lobe
with absent corpus callosum. There is widened anterior half
falx. There is also concomitant hemorrhage seen in the body
and occipital horn of the right lateral ventricle which is not

commonly noticed in CPANS cases. The opic chiasm, hypotha-
lamic area and sellar regions with the pitutary gland are unre-
marakable on the CT scan.

For CT diagnosis, good, thin section (1.5mm) images should
be obtained with axial sections parallel to the anterior hard
palate, as apparent narrowing may be caused by oblique im-
aging [2]. The normal range of the width of pyriform sinus in
the age group of 0— 6 months is 8.8-17.2mm (median width
13.5mm). A pyriform aperture width <3mm, or a whole pyri-
form aperture width <8mm, in a term infant confirms the di-
agnosis of CNPAS [2, 6]. In the study conducted by Belden et
al, performed using the CT scans of six infants with CNPAS over
6 years, all six patients had a pyriform aperture width of less
than 8mm [9]. This single measurement is useful in making
the diagnosis of CNPAS. The width of the pyriform aperture
is taken as the total width between the medial aspects of the
maxilla at the level of the inferior meatus [1]. In addition, the
area of the pyriform aperture can be obtained on coronal im-
ages by tracing the bony outline. The height of the nasal cav-
ity is essentially normal in patients with CNPAS. Thus, CNPAS
can be described as an anomaly that results in narrowing of
the nasal cavity that is most severe in its anterior and inferior
aspects.

Holoprosencephaly is commonly seen in association with
patients with CPAS and our case has a semilobar type of ho-
loprosencepaly with ageneisis of the corpus callosum. The
basisphenoid region appears intact and no herniation of the
brain parenchyma noted which in few of the cases encepahlo-
cele is seen. Management of CNSPAS includes, initial airway
establishment using McGovern nipple or endotracheal intu-
bation depending on the severity of symptoms at presenta-
tion [4, 11]. Mild cases can be managed more conservatively
with topical decongestants and placement of sialistic stents.
Furthermore mild cases can also be treated with securing the
airway patent by using oral airways or McGovern Nipple [4, 9].
Pyriform aperture width greater than 5mm is a good indica-
tor of successful conservative management [4, 10]. However,
moderate to severe cases at presentation, those with pyriform
aperture width less than 5mm and failed conservative man-
agement cases can be managed surgically. Surgical treatment
is usually reserved for those with severe stenosis and failed
conservative treatments [4, 9, 10]. This includes widening and
reshaping of stenotic area to create adequate airway passage
and usually has good postoperative results [4, 9, 10], while
whether to put a stent postoperatively still remains a matter
of controversy. Inline with the currently accepted manage-
ment for severe cases, our patient was treated surgically (Fig-
ure 6-12).
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Figure 6: Preoperative Palpation.
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Figure 7: Sublabial Incision.
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Figure 11: Intraoperative picture of narrow riform aperture.

Figure 8: Intraoperative picture of narrow pyriform aperture.

Figure 9: Intraoperative picture of narrow pyriform aperture.

Figure 10: Intraoperative picture of narrow pyri form aperture.

Figure 12: Nasal Stent Placed Using 3.5mm et at the end of the procedure
gure.

Conclusion

Congenital nasal pyriform aperture stenosis (CNPAS) is a rare,
treatable and often missed cause of neonatal upper airway
obstruction. Thorough clinical evaluation, high index of sus-
picion and sound radiologic knowledge are required to come
to a final diagnosis and management which makes the whole
process a multidisciplinary approach. Prompt diagnosis and
appropriate management are mandatory as neonates are ob-
ligate intranasal breathers.
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