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Choanal atresia: the 13 years’ experience 
of our department
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Introduction 
Choanal atresia (CA) is a rare congenital 
malformation caused by the persistence 
of the buccopharyngeal membrane. Its 
incidence ranges from 1:5,000 to 1:8,000 live 
births,1,2 and it is more often unilateral than 
bilateral (60% vs. 40%) and affects twice 
more females than males.2 Unilateral CA 
occurs more frequently on the right side 
and may not be diagnosed in the neonatal 
period, sometimes remaining undiagnosed 
even in adulthood.2,3 This type of atresia may 
require surgery, depending on the severity 
of symptoms such as persistent unilateral 
rhinorrhea, which results from the blockade of 
the normal nasal mucociliary clearance route 
toward the nasopharynx.3 Bilateral CA is a life-
threatening condition in newborns, who are 
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obligate nose breathers, and requires urgent 
surgical action once diagnosed.3,4 CA can be 
clinically confirmed by the inability to pass a 
6F plastic catheter through the nose to the 
nasopharynx (a distance of approximately 32 
mm). Nasal endoscopy is important for direct 
visualization and for distinguishing between 
atresia and stenosis. CA is defined as a narrow 
patent choana measuring less than 6 mm in 
diameter.5 Several techniques can be used to 
remove the atretic plates, often depending 
on the surgeon’s preference because the 
best technique has not been established yet 
in the literature.2–4 The objective of this study 
was to describe the treatment of CA at the 
otorhinolaryngology department of Hospital 
Dr. Nélio Mendonça, Funchal, Madeira Island, 
Portugal.

Materials and methods
This retrospective observational study 
analyzed the clinical data of all patients who 
were diagnosed with CA and followed up for at 
least 1 year between 2003–2020 at Hospital Dr. 
Nélio Mendonça in Funchal, capital of Madeira 
Island, Portugal, which has a population of 
approximately 250,700 inhabitants.6

Results
The study sample included eleven pediatric 
patients diagnosed with CA and operated by 
the same surgeon, comprising 64% females 
and 36% males. The sample was divided 
into two groups: unilateral CA (64%, n = 7) 
and bilateral CA (36%, n = 4). In the unilateral 
group, 57.4% of the patients had mixed 
osseous and membranous CA (described as 
the most common in the literature),2 29% had 
purely membranous CA, and 14% had purely 
osseous CA. One patient had an associated 
cardiac malformation (persistent ductus 
arteriosus), while the others had no associated 
malformations. Most patients (85.71%, n = 6) 
underwent transnasal endoscopic correction, 
but the transpalatal approach was used in the 
case of a 26-year-old patient with mixed CA.
The unilateral group had a median age of 15 
years (interquartile range  [IQR] 25 years, 1 

month–42 years) at the time of the surgery. 
Nelaton probes were used as stents in 80% 
of the cases, and a Foley silicone catheter 
was used in a 42-year-old patient (20%). In 
this group, one non-cooperative pediatric 
patient required surgical reintervention under 
general anesthesia in the operating room to 
remove the stent with safety and comfort. In 
the bilateral group, three patients (75%) had 
mixed CA and one (25%) had purely osseous 
CA. Associated malformations were observed 
in 50% of the patients with bilateral CA (one 
case of persistent ductus arteriosus and one 
case of CHARGE syndrome, which stands for 
coloboma, heart defects, atresia, retardation, 
genital disorders, and ear disorders). 
All patients underwent transnasal endoscopic 
correction. The median age at first surgical 
procedure was 8 days (IQR 4.5 years, 3–20 
days).

Table 1
Age (months) of the patients with unilateral choanal 
atresia (CA) at the first surgical procedure

Case Age (months)

A 8

B 180

C 312

D 1

E 300

F 504

G 5

All patients underwent transnasal endoscopic 
surgery, and the osseous portion of the 
atretic plate was removed using a Kerrison 
micro-punch, except in one patient, who 
required a diamond drill and excision of the 
posterior part of the vomer. A Nelaton probe 
was used for 6–8 weeks, requiring a mean of 
three surgical reinterventions (2–5). Thus, the 
bilateral group required a greater number of 
surgical reinterventions than the unilateral 
group (1.29 vs. 3, p = 0.024). This can be 
explained by the need for surgical revision and 
stent replacement by a larger one or definite 
removal.
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Additionally, a patient with bilateral CA 
required balloon dilation of the new choanae 
after stent removal. There were no cases of 
recurrence during follow-up.

Discussion
The major limitation of this study was the 
small sample size (11 cases), although it is 
worth considering that it was carried out on 
a small island with a population of 250,000 
inhabitants.6 However, our results corroborate 
those of other studies, such as a German study 
by Van Schaik et al. and a Canadian multicenter 
study by Paradis et al., which analyzed the 
largest sample to date (215 patients).2,3 These 
studies also reported a higher incidence in 
females (63.6 % in our study vs. 59.6%–65.6% in 
the above two studies),  and the percentage 
of unilateral CA in our study is consistent with 
the percentage reported in the German study 
(63.54%  vs. 58%).3 Compared to the Canadian 
study, there was a slightly lower percentage 

of mixed CA (63.6% vs. 73.22%), and a relatively 
higher proportion of purely membranous 
CA (18% vs. 10.5%) in our study. In our study, 
91% of the patients underwent transnasal 
endoscopic surgery, contrasting with 32% in 
the Canadian multicenter study.2 No surgical 
treatment has been considered as the gold 
standard to date, with several techniques 
described in the literature.4,7 Transnasal 
surgery was selected for the majority of the 
cases because of the lower risk of iatrogenic 
injury leading to postoperative fibrosis and 
restenosis compared to the transpalatal 
approach.4 Other relevant factors are the 
advances in endoscopic instrumentation and 
lower risk of dental and facial growth changes 
reported in the literature.8

The stent usage rate was also similar 
between our study and the aforementioned 
literature (81% vs. 70%).2,3 Although these 
devices reduce the risk of restenosis, their use 
remains controversial because they can lead 
to infection, scarring disorders (especially in 
the septum, alar cartilages, and columella), 
and granulation with possible restenosis,4 

with a higher risk in children, especially 
newborns, and in cases of bilateral CA.4 A 
higher proportion of stents was used in our 
study than in the study by Paradis et al., but 
there was less need for surgical reintervention 
(45% vs. 49%).2 Although stents are suitable 
for bilateral CA, some studies showed better 
treatment results in cases of unilateral CA 
with the transnasal approach without stents, 
which resulted in less trauma and easier 
postoperative care.9–12 However, they were 
used in 71% of the cases with unilateral CA 
in our study, with good results. No specific 
stents have been recommended, as they are 
measured and adapted intraoperatively.4 

They should be made of a soft material and 
maintained in situ for a short period of time.13 

The most well-known and frequently used 
materials are:
- Polyvinyl chloride (Portex): It is the most 
common, recommended by surgeons 
because of good results and low complication 
rates;14,15 it has the disadvantage of yielding 

Table 2
Age (days) of patients with bilateral choanal 
atresia (CA) at the first surgical procedure

Figure 1
Patients with bilateral choanal atresia (CA) 
distributed by the presence or absence of 
comorbidities

Case Age (days)

H 20

I 6

J 6

K 3
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to the internal nasal temperature, becoming 
obstructed under ambient pressure in some 
cases, which leads to restenosis.16

- Endotracheal tube: It reduces the risk of 
restenosis by enabling re-epithelization of the 
new choanae.16

- Polyethylene tracheal tube: It showed no 
significant differences between uni- and 
bilateral CA.17

- Silicone material: It can be maintained for 
shorter periods in unilateral atresia and for 
longer periods in osseous atresia; it can be 
perforated and maintained in a “U” shape on 
the back of the nose in bilateral cases.18 An 
example is the Foley catheter, which may 
be better tolerated, and is easy to introduce, 
fix, and remove. This material also has a lower 
rate of complications such as infection or 
septal and/or columellar necrosis, and may be 
comfortably used in unilateral CA, with lower 
restenosis and complication rates.19

- Silastic tubing: It can be maintained for 12–
16 weeks postoperatively but has a restenosis 
rate of 36%.20

- Teflon stent: It does not seem to affect the 
mucociliary clearance.21

- Metal reinforced silicone rubber tube 
(described in a case).22

- Nelaton probe: It has broad availability and 
low cost.23

Some studies have reported that the use of 
stents increases the risk of complications; 
however, their appropriate use, when 
accompanied with clear instructions to 
the patient and family members on how 
to clean the secretions, reduces the risk of 
complications and restenosis.4

A few studies have reported the excision of the 
posterior part of the vomer in cases of bilateral 
atresia, and studies by El-Ahl et al. and El-
Anwar et al. demonstrated that this resection 
could eliminate the need for stents.24,25

The present study showed that the bilateral CA 
group had a higher prevalence of associated 
malformations, experienced first surgical 
intervention at a younger age, and underwent 
a greater number of surgical procedures, 
suggesting a higher rate of restenosis. These 

data corroborate the findings of previous 
studies.2–4 A German study has also reported 
a greater number of interventions in the 
bilateral CA group.2

Conclusion
CA has a higher prevalence in females, and the 
bilateral group showed a higher prevalence 
of associated malformations, first surgical 
intervention at a younger age, and a greater 
number of surgical procedures, indicating a 
higher rate of restenosis.
While the use of stents demonstrated good 
results, it is crucial to provide clear instructions 
to patients and family members about how to 
maintain these devices. 
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