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Introduction Choanal atresia (CA) is a challenging surgical problem defined as a failure
in the development of communication between the nasal cavity and nasopharynx.
Objective The objective of this study is to describe computed tomography (CT)
findings in cases with bilateral choanal atresia.

Methods The study involved performing axial and coronal non-contrast CT scanning
with 2-3 mm sections on14 neonates that had bilateral CA. We used fiberoptic nasal
endoscopy to confirm the diagnosis. We evaluated coronal CT to study the skull base
area in such neonates.

Results This study included 14 neonates with bilateral CA; with mean age of 7 + 3.5
days. Mixed atretic plates were found in 12 (85.7%) cases while two (14.3%) had pure
bony atresia. Isolated CA was detected in 9 cases (64.3%) and 5 (35.7%) cases had
associated anomalies. Coronal CT showed soft tissue density in the nasal cavity that
appeared to extend through an apparent defect in the nasal roof (cribriform plate),
falsely diagnosed by radiologists as associated encephalocele. At the time of surgical
repair, all patients showed thick tenacious mucous secretions in both nasal cavities and
revealed no encephalocele. Nasal roof remained intact in all cases.

Conclusion The thick secretion of bilateral CA could give a false encephalocele
appearance on the CT. It is highly recommended to perform proper suction of the
nasal cavity of suspected CA cases just before CT scanning.

Congenital CA can be associated with other congenital
anomalies in ~50% of cases>® and studies have reported
accumulated tenacious mucous secretion with CA.

Congenital choanal atresia (CA) is a failure in the development
of communication between the nasal cavity and nasopharynx
causing complete obstruction of the choana.! Although its
incidence is rare (~1 in 7000 births),? it represents the most
common congenital abnormality of the nose.

Congenital CA showed abnormally thickened third portion
of the vomer.> Paranasal computed tomography (CT) scan and
nasal fiberoptic endoscopy are the gold standard of diagnostic
tools,* since they set the diagnosis and enable the examiner to
identify the type and thickness of atresia.*
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At birth, the entire midline of the face may be composed of
a radiolucent stripe of cartilage that lies between paired
ossifications in the lateral masses of the ethmoids. On CT,
this radiolucent fibrocartilage can simulate midline defect.®°
The cribriform plate begins to ossify between 2 and 8 months.
The metso ethmoidal center forms the perpendicular plate of
the ethmoid and begins to ossify between the ages of 4 and
11 months. At age 6 years, the lateral masses and the
perpendicular plate of the ethmoid unite across the nasal
cavity by ossification of cribriform plate.®
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The skull develops from three major ossification centers:
the basioccipital, the basisphenoid, and the pre-sphenoid. The
midline septal cartilage is continuous with the cartilaginous
skull base and is not ossified at birth.?

The aim of this study was to describe and bring attention to
false CT findings suggesting unilateral encephalocele in neo-
nates with bilateral CA.

Patients and Methods

This study was conducted in the department of Otorhinolar-
yngology Head and Neck Surgery department on neonates
with bilateral congenital CA in the period from October 2011 to
January 2015. The parents of the children gave informed
written consent. Revision cases were excluded from the study.

We reviewed the full history of all patients, which under-
went a physical examination by attempt to pass six-French
catheter through the nasal cavity to the nasopharynx. Before
surgical repair, patients underwent axial and coronal non-
contrast CT scanning with 2-3 mm sections. Fiberoptic nasal
endoscopy was used to confirm the diagnosis. Then, we
evaluated coronal CT to study the skull base area in the
neonates.

Results

This study included 14 neonates that had bilateral CA; 10
(71.4%) girls and 4 (28.6%) boys. The mean age of the patients
was 7 + 3.5 days, ranging from 3 to 15 days. We detected
mixed atretic plates in 12 (85.7%) cases while two patients
(14.3%) had pure bony atresia.

Isolated CA was found in 9 cases (64.3%) while 5 (35.7%)
cases had associated anomalies; one case had CHARGE syn-
drome with coloboma, ventricular septal defect, bilateral CA,
retardation of growth and development, undescended small
testis, and bilateral sensorineural hearing loss. While four
cases had cardiac anomalies.

All neonates were diagnosed with bilateral CA by axial CT.
Coronal CT showed soft tissue density in the nasal cavity
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Fig. 1 Coronal CT of a neonate with bilateral choanal atresia with soft
tissue density in nasal cavity appeared continuous with brain paren-
chyma due to lack of ossification along the floor of the anterior cranial
fossa, falsely appearing as a bony defect.

appeared to extend through an apparent defect in the nasal
roof (cribriform plate). The radiologists falsely diagnosed this
soft tissue density as associated encephalocele (~Figs. 1, 2).

At the time of surgical repair, all patients showed thick
tenacious mucous secretions in both nasal cavities and endo-
scopic assessment confirmed the diagnosis of bilateral CA,
revealing no encephalocele with intact nasal roof in all cases.

Discussion

Bilateral CA causes complete bilateral nasal obstruction lead-
ing to immediate respiratory distress and even potential
death due to asphyxia. This is because the newborn is
obligated to nose breathe until 4-6 weeks of life when he
learns mouth breathing. Therefore, bilateral CA is a life
threating condition making early diagnosis and treatment
is imperative.'”

Encephaloceles occur as result of herniation of meninges,
with or without brain tissue, through a congenital skull base

Fig. 2 Another case, A; Coronal CT showed soft tissue density in the nasal cavity appeared continuous with the brain parenchyma due to lack of
ossification of the floor of the anterior cranial fossa. B; Axial CT showed bilateral choanal atresia appeared thick due to accumulated secretion in

front.
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defect. They may occur in occipital, basal, or fronto ethmoidal
regions. All encephaloceles involve a midline skull defect,
which corresponds to the site of neural tube closure in the
midline. In the nasal region, encephaloceles generally present
as nasal masses at birth. They may result in nasal obstruction,
snoring, or respiratory distress.'’

CT scanning is the radiology of choice in the evaluation of
CA'? and it is useful for visualization of the skull base defect.!’

In 14% of infants less than one year old, there is no midline
ossification of the anterior cranial fossa or septum. Thus, the
entire midline of the face may be a radiolucent stripe of
cartilage situated between the paired ossifications in the
lateral masses of the ethmoids. This radiolucent line can
simulate a midline cleft on imaging studies.®'3

Accumulated tenacious mucous secretion in nasal cavity
is one of the features found in CA.” In axial CT, this secretion
gives false appearance of thickened atretic segment.'?
However, in the current study, CT also gave a false ence-
phalocele appearance in the very young neonates with
bilateral CA.

The lack of midline facial ossification is not problematic in
imaging in neonates with patent choanal because air in the
nasal cavity abuts the cribriform plate.'* In CA, however,
accumulated thick fluid in the nasal cavities with fluid
attenuation approximates that of adjacent brain parenchyma,
as described here. Thus, midline encephalocele may be
impossible to exclude on the basis of CT examination alone.

After an extensive literature review using PubMed data-
base, we found that only three neonates presented with
bilateral CA associated with encephalocele. They were pub-
lished as case reports'*'> with no consistent association
between fronto ethmoidal encephalocele and CA.'"'?

Our case series increases surgeons and radiologistS aware-
ness of the developmental anatomy of the nasal cavity during
interpretation of CT of CA. Moreover, we highly recommend
performing proper and complete suction of the nasal cavity of
the suspected cases in the CT center after the neonate is
sedated and just before CT scanning.

Conclusion

The thick secretion of bilateral CA could give a false encepha-
locele appearance on CT. It is highly recommendable to
perform proper suction of the nasal cavity of the suspected
cases just before CT scanning.
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