
Introduction

Unilateral and bilateral choanal atresia
are one of the most frequent congenital
malformations of the skull base [1].
Unilateral atresia occurs more frequently
than bilateral atresia. 20–50 % of the
pat ients  have severe  congeni ta l
malformations such as  Charge
association or trisomy 18 [2–4].

The development of  congenital
choanal atresia has not been completely
investigated. On the one hand it may be
rooted in embryonal malformation in the
area of the primitive posterior nasal
meatus  a t  the  opening of  the
nasopharynx with persistence of the
bucconasal membrane. On the other
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Abstract
Objective  To report the method and results of endonasal endoscopic approach in
congenital choanal atresia in cases of craniofacial malformation.
Patients  The pathology of unilateral and bilateral choanal atresia and the treatment
results in seven children treated between 1999 and 2006 are presented. 5 infants
suffering from bilateral atresia also had severe malformations (Charge syndrome
[2 patients], trisomy 18, microcephalus, central cranioschisis, cleft lip and
anophthalmia 9). The surgical intervention was carried out immediately after birth.
2 patients with unilateral atresia were treated in their second and sixth year of life
respectively. CT scan was the diagnostic procedure of choice. Intraoperative
endoscopy showed both membraneous and osseous atresia.
Surgical procedure   Trocars of different sizes were used to open the atresia plate,
while the osseous parts were removed with diamond drills. Silicone tubes were
inserted transnasally and remained in place for several months to improve the
infants’ability to breath and drink.
Results  In all cases of bilateral atresia the tubes either had to be changed
repeatedly or replaced with larger tubes due to dislocation and head growth. The
septum was perforated in one case. No further stenoses were detected following
the removal of the tubes (after 3–6 months).
Conclusion  The transnasal access is particularly suited to newborns and infants
because it induces a minor surgical trauma and carries a low risk of bleeding if
endoscopes are used. The results show that the risk of restenoses can be minimised
with sufficient fixating and in-patient care.
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hand excessive growth of the vertical
and horizontal process of the maxilla
with septum fusion at  the t ime of
development of the obturator may be
involved [1,5,6].

A combinat ion of  osseous and
membraneous atresia is very common,
whereas purely membraneous or purely
osseous a t res ia  occurs  only very
rarely [7,8]. Bilateral choanal atresia
immediately after birth leads to a life-
threatening condition due to dyspnea,
aspiration and inability to drink.  Most
infants  suffer ing from several
malformations require extensive care,
oxygen supply and gastric tubing [8,9].

Unilateral  atresia  may ini t ial ly
remain undetected and be manifested in

rhinitis and sinusitis.  Bilateral atresia,
however, is diagnosed immediately
postnatally on the basis of the clinical
symptoms and by means of flexible
endoscopy [10]. A coronary and axial
computed tomography of the paranasal
s inuses  and the skul l  base is  a
prerequisite for surgery [11].

The surgical methods available allow
a choice between three different
approaches,  i .e .  the  t ransnasal ,
t ranspalat inal  and t ransmaxi l lary
approach. This paper focuses on the
results with the endoscopic approach. It
has advantages of very little surgical
trauma compared to other approaches.
The long term results are satisfying and
no further surgery is required.
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Fig. 2  Postoperative siteFig. 1  Axial CT scan showing left unilateral choanal
atresia

Table 1  Clinical data of infants with choanal atresia

Other anomalies Age of surgery (days) Revision after first surgery OutcomeAtresiaPat

1. Bilateral Charge 2 4 months 6 months
Association:
heart anomaly
Facial paralysis
coloboma

2. Bilateral Trisomie 18 1 4 months 6 months

3. Bilateral Central 20 3 months 5 months
Cranioschisis
Cleft Lip
Anophthalmia

4. Bilateral Charge 1 6 months 12 months
Association:
heart anomaly
Facial paralysis
coloboma

5. Bilateral Microcephalus 2 4 weeks 3 months

6. Unilateral None 4 year of life 24 months

7. Unilateral None 11 year of life 24 months
transpalatina
13 year of life
transnasal

Patients

The group of patients consists of 7 children
suffering from unilateral and bilateral
choanal atresia, who were treated between
1999 and 2003. 5 infants had severe
malformations (Charge syndrome [2
patients], trisomy 18, microencephalus,
central cranioschisis, cleft lip and
anophthalmia) in addition to bilateral atresia.
Two patients suffering from unilateral atresia
were treated in their fourth and eleventh year
of life respectively (Table 1).

Results

The neonates (4 females, 1 male) suffering
from bilateral stenosis were operated 1–2
days after birth. In one case surgery was
not possible until 20 days after birth, due
to pulmonary problems. The surgery in
children with unilateral stenoses (2 males)
was performed in their fourth and eleventh
years due to later diagnosis and no life
threatening symptoms.

The surgery was carried out after a
coronary and axial CT scan of the paranasal

sinuses and the skull base had been taken
(Figs. 1 and 2). The intraoperative site
showed predominantly mixed stenoses with
membraneous and osseous parts. Initially,
an endonasal and enoral endoscopy (30°)
was performed. The membranous parts were
incised with trocars of increasing sizes. The
covering osseous parts were completely
removed by means of diamond drills and
bone punches. Silicone tubes with a diameter
of 3–6 mm, which could be inserted and
fixated at the anterior septum without
complications, served as stents.
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Postoperative breathing was
considerably improved. As a result, food
intake no longer posed a problem. The older
children with unilateral stenoses had a good
nasal air passage with the tubes in place.
No dislocations occurred, and no revision
surgeries were necessary. The postoperative
observation period was 6 to 12 months. No
restenosis occurred.

All bilateral stenoses required revision
surgeries due to dislocation of the tubes.
The tubes could be changed without
complications under general anesthesia. A
septum perforation occurred in one case.
At time of replacement the choanal
perforation were enlarged to adapt to head
growth.

The postoperative observation period
was 6–24 months. No restenosis occurred
after removal of the tubes.

Discussion

As neonates must rely on intake of food
and beverage on their nasal respiration due
to the location of their larynx, which is
elevated as compared to the adult larynx,
bilateral choanal atresia is an immediate
postoperative emergency [10,12,13].
Intubation or even tracheostomy may
become necessary to ensure sufficient
oxygen supply. The diagnosis of bilateral
atresia is confirmed following pharyngeal
suction through the nose immediately after
birth. Flexible nasal endoscopy or transoral
inspection of the nasopharynx confirms the
diagnosis and excludes space occupying
lesions of the nasopharynx [10].

Computed tomography in the axial and
coronal plane of the paranasal sinuses and
the skull base is a prerequisite for surgery.
Immediate surgery is indicated with
bilateral atresia.  Transnasal, transmaxillary
and transpalatinal access may be used.

The transmaxillary access should be
avoided in infants as it may lead to damage
of the tooth buds.  Transnasal and
transpalatinal access are commonly used.
In the transpalatinal approach (first
described by Brunk in 1909 [2]) the
atresial plate is totally removed with a drill
or bone punches via the hard palate while
protecting the palate vessels.  The

perforation is subsequently closed with a
nasopharyngeal mucous membrane flap
[9].

In cases of unilateral choanal atresia
Rudert [13] describes a method without
using stents. After dissection he covers the
wound with special flaps. The flaps are
fixed with fibrin glue and with nasal
tamponade for two days. In his series no
restenosis was found.

The advantage of the transnasal access
consists in the good endoscopical view of
the surgical site. The risk of haemorrhage
and the length of the surgery can be limited
in this way. Electrosurgical and lasersurgical
methods have been developed in the last few
years to remove the atresial plates and have
generally produced good results without
restenosis [7,13]. Similar results were
achieved with the procedure presented.
Trokars, diamond drills and bone punches
ensures a careful procedure. It is necessary
to control the trocar position endoscopically
during the surgical procedure to avoid
damage to the skull base.

The dislocation of the silicone tube,
however, is critical; revisions had to be
carried out in cases of bilateral atresia. The
reasons for dislocation are problems in
fixation. In addition tubes have to be
inspected to adapt to the growing head size
of the newborns.   No further stenoses
occurred following removal of the tubes
(after 3–12 months).

Conclusion

The transnasal access is particularly suited
to newborns and infants because it induces
a minor surgical trauma and carries a low
risk of bleeding if endoscopes are used.
The results show that the risk of restenoses
can be minimised with sufficient fixating
and in-patient care.
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