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CASE SERIES

Abstract

Introduction and objectives: Bilateral choanal atresia (CA) is a rare neonatal diagnosis that may cause immediate airway 
compromise and is frequently impacted by associated malformations. We aimed to describe the surgical management and 
outcomes of infants with bilateral CA treated with an endoscopic endonasal approach. Methods: A retrospective case series 
included consecutive infants with bilateral CA managed surgically between January 2008 and December 2024. Diagnosis was 
endoscopically confirmed and imaging was used for operative planning. Surgery followed a standardized endonasal sequence 
including septal mucosal incision, posterior septectomy, bilateral choanal opening, and mucosal flap repositioning to cover 
exposed bone. Stents were reserved for significant septal deviation, with planned removal after two to three weeks. Postope-
rative surveillance included scheduled endoscopic assessments, and balloon dilatation was performed when clinically signifi-
cant restenosis was detected. Results: Six infants were included (four of whom were female). The age at surgery ranged from 
five to 107 days (mean 29.5 days). Three patients had a syndromic diagnosis (two with CHARGE syndrome and one with 
Treacher Collins syndrome). Two infants had esophageal atresia with tracheoesophageal fistula, one requiring jejunostomy. 
Temporary nasal stenting was used in two cases due to septal deviation. In one infant, an additional posterior membranous 
obstruction was identified intraoperatively. During follow-up, three patients required balloon dilatation for restenosis. One patient 
underwent an elective tracheostomy for planned craniofacial management. Discussion: Endoscopic endonasal repair allows 
airway patency; however, postoperative surveillance is required, together with the management and control of co-existing 
comorbid conditions. Where syndromes are involved, bilateral CA may include unexpected anatomic abnormalities that should 
be anticipated during planning.
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Cirurgia endonasal endoscópica e abordagem multidisciplinar na atresia coanal 
bilateral neonatal: uma série de casos

Resumo 

Introdução e objetivos: A atresia coanal bilateral é um diagnóstico neonatal raro, podendo causar compromisso imediato 
da via aérea e sendo frequentemente condicionada por malformações associadas. Pretende-se descrever a abordagem 
cirúrgica e os resultados de recém-nascidos com atresia coanal bilateral tratados por via endoscópica endonasal. Métodos: 
Série retrospetiva de casos recém-nascidos com atresia coanal bilateral submetidos a cirurgia entre janeiro de 2008 e 
 dezembro de 2024. O diagnóstico foi confirmado por endoscopia e a imagiologia foi utilizada para planeamento operatório. A 
cirurgia seguiu uma sequência endonasal padronizada, descrita por incisão na mucosa do septo, septectomia posterior, 
abertura coanal bilateral e reposicionamento de retalhos mucosos para cobertura de osso exposto. A colocação de stents foi 
reservada para desvio septal significativo, com remoção planeada às 2 – 3 semanas. A vigilância pós-operatória incluiu ava-
liações endoscópicas programadas, e foi realizada dilatação com balão perante re-estenose clinicamente significativa. Resul-
tados: Foram incluídos seis recém-nascidos, quatro do sexo feminino. A idade à data da cirurgia variou entre 5 e 107 dias 
(média 29,5 dias). Três doentes apresentavam diagnóstico sindrómico (dois com síndrome CHARGE e um com síndrome de 
Treacher Collins). Dois recém-nascidos apresentavam atrésia esofágica com fístula traqueo-esofágica, um necessitando de 
jejunostomia. Devido à presença de desvio septal, foi necessária a colocação temporária de stent nasal. Num caso foi iden-
tificada intra-operatoriamente uma obstrução membranosa posterior adicional. No seguimento, três doentes necessitaram de 
dilatação com balão por re-estenose. Um doente realizou traqueostomia eletiva para posterior cirurgia craniofacial.  Discussão: A 
cirurgia endoscópica endonasal permite a permeabilização da via aérea, mas é necessária vigilância pós-operatória, em 
conjunto com abordagem e controlo das comorbilidades coexistentes. Em contexto sindrómico, podem existir alterações 
anatómicas inesperadas que devem ser antecipadas no planeamento.

Palavras-chave: Atresia coanal. Procedimentos cirúrgicos nasais. Recém-nascido. Síndrome CHARGE. Disostose mandibulofacial.

persistence of the buccopharyngeal membrane, per-
sistence of the nasobuccal membrane of Hochstetter, 
failure of mesodermal resorption in the nasochoanal 
region, and disruption of neural crest cell migration.4 
These developmental abnormalities may occur along-
side other congenital anomalies. Choanal atresia fre-
quently coexists with craniofacial and multisystem 
anomalies and is often encountered alongside syn-
dromes, particularly CHARGE syndrome.1,5 It may also 
be associated with cardiovascular, gastrointestinal, and 
auditory abnormalities, which can impact management 
and outcomes.3 Diagnosis is initially suspected clinically 
and by the inability to pass a suction catheter through 

Key points
What is known
– Bilateral choanal atresia causes neonatal airway obstruction 

and frequently coexists with syndromic or multisystem
anomalies.

– Endoscopic endonasal repair is well-established, yet optimal 
adjuncts such as stenting and restenosis prevention remain
debated.

– Restenosis after repair often requires close endoscopic fol-
low-up and occasional dilatation or revision.

What is added
– Standardized endoscopic sequence with mucosal flap cov-

erage achieved patency with selective, short-term stenting
reserved only for septal deviation.

– Rare cases of additional posterior membranous obstruction
may occur, requiring intraoperative recognition and tailored
surgical management.

– Multidisciplinary cooperation is crucial to prioritize the timing 
of choanal repair alongside other surgeries in medically
complex infants.

Introduction

Choanal atresia (CA) is a rare congenital malformation 
characterized by obstruction of the nasal choanae, result-
ing in discontinuity between the nasal cavity and the 
nasopharynx.1–3 While unilateral forms may remain 
asymptomatic or present later in childhood with chronic 
nasal obstruction or rhinorrhea, bilateral CA is a neonatal 
emergency, as these neonates typically present shortly 
after birth with respiratory distress, feeding difficulties, 
and cyclical cyanosis that improves with crying.1–3

Several embryologic theories have been proposed to 
explain the pathogenesis of choanal atresia, including 
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managed at a tertiary university hospital between 
January 2008 and December 2024, identified through 
the electronic medical record. Exclusion criteria were 
unilateral CA and incomplete operative or follow-up 
data. 

Diagnosis followed routine clinical practice for neo-
natal nasal obstruction, including the endoscopic con-
firmation of posterior nasal obstruction. Computed 
tomography was obtained for further evaluation and 
operative planning.

Data was abstracted from clinical records, including 
sex, age at surgery (days), stent placement, postoper-
ative balloon dilatation (BD), and status at last follow-up 
at December 2024. Comorbidities, syndromic diagno-
ses, and related surgeries were documented. Ethics 
committee approval was obtained.

Operative management followed a standardized 
endonasal sequence (Fig. 1). After the induction of 
general anesthesia, a septal mucosal incision was 
made and a posterior septectomy performed to create 
a common posterior corridor. The atretic plate was first 
approached at the hard palate–vomer junction, where 

the nasal cavity.6 Nasal endoscopy confirms the site of 
obstruction, and computed tomography characterizes 
the atretic plate and guides surgical planning.1

Surgical repair is the definitive treatment for CA, and 
over recent decades, endoscopic endonasal approaches 
have largely replaced traditional transpalatal or transep-
tal techniques, offering improved visualization and 
reduced morbidity.1,7,8 Postoperative care and serial fol-
low-up are essential, as restenosis may develop and 
compromise airway patency. 

Given the rarity of bilateral CA and the heterogeneity 
of clinical cases and comorbidities, published evidence 
largely consists of small retrospective series. Therefore, 
our goal is to evaluate infants diagnosed with bilateral 
CA that underwent endoscopic endonasal surgery, 
focusing on associated comorbidities and their man-
agement and outcomes.

Methods

This retrospective case series included consecutive 
infants with bilateral congenital choanal atresia 

Figure 1. Endoscopic endonasal repair of bilateral choanal atresia. The surgery begins with a septal mucosal 
incision, followed by posterior septectomy (A and B) and bilateral choanal opening (C). In this case, an additional 
posterior membranous obstruction was identified (black star) and subsequently excised. Mucosal flaps were 
repositioned to cover exposed bone, maintaining patency of the newly created neochoana (D). Temporary stents 
were used selectively in cases requiring the closed reduction of septal deviation and were removed after two to 
three weeks. During follow-up, when choanal restenosis was detected, balloon dilatation was performed (E and F).

A B C

D E F



4

Port J Pediatr. 2026;(ahead or print)

selectively in two out of six cases (33.3%) in the pres-
ence of septal deviation, and stents were removed after 
two to three weeks. One neonate with Treacher Collins 
syndrome underwent an elective tracheostomy to facil-
itate planned orthognathic procedures, including man-
dibular distraction. In this same patient, after completion 
of the standard choanal opening, an additional posterior 
membranous obstruction was identified intraoperatively, 
which had not been described preoperatively. This find-
ing was considered consistent with a possible remnant 
of the embryologic nasobuccal membrane, creating a 
second obstructing plane posterior to the atretic plate 
at the level of the nasopharyngeal inlet above the soft 
palate (Fig. 2).

During follow-up, three out of six infants (50%) 
required revision with BD due to choanal restenosis 
(Fig. 1E and F). One patient, born with esophageal 
atresia, presented severe gastroesophageal reflux 
(GER) that remained difficult to control despite medical 
therapy with a proton pump inhibitor and a histamine-2 
receptor antagonist. In this case, choanal restenosis 
appeared to coincide with episodes of reflux exacerba-
tion. By the end of follow-up, one death had occurred 
(one out of six, 16.7%).

Discussion

Bilateral CA is an uncommon but clinically significant 
neonatal diagnosis, as airway compromise may be 
immediate and the clinical course is often strongly 
impacted by the overall medical complexity. It should 
therefore be understood not as one operative event, 
but as a longitudinal process in which perioperative 
decision-making, careful postoperative surveillance, 

it was gently perforated and then progressively wid-
ened. The plate was then opened bilaterally to create 
a symmetric neochoana. Wherever feasible, mucosal 
flaps were mobilized to cover exposed bone along the 
vomer and lateral nasal wall to limit granulation and 
reduce the risk of restenosis. Stenting was not routine. 
Stents were reserved for cases requiring the closed 
reduction of a significant septal deviation, with planned 
removal at two to three weeks. 

In postoperative care and surveillance, infants were 
followed by the otorhinolaryngology team with sched-
uled endoscopic assessments. When clinically signifi-
cant restenosis was observed on follow-up, these 
cases were referred to endoscopic BD.

Data was analyzed with IBM SPSS Statistics, version 
27. Continuous variables were summarized using mean 
with standard deviation and median with interquartile 
range, and categorical variables were summarized as 
absolute frequencies and percentages.

Results

Six infants with bilateral osteo-membranous CA were 
included, and outcomes were available for all six 
patients through to the end of follow-up. Patient char-
acteristics are summarized in table 1. Four patients 
were female (66.7%), and the age at surgery ranged 
from five to 107 days (mean 29.5 days). A syndromic 
diagnosis was recorded in three out of six cases (50%), 
with CHARGE syndrome (n = 2) and Treacher Collins 
syndrome (n = 1). Two infants had esophageal atresia 
with tracheoesophageal fistula, treated surgically in the 
first days of life. One of these required a jejunostomy.

All patients underwent endonasal endoscopic repair, 
as illustrated in figure 1. Temporary stenting was used 

Table 1. Patients’ characteristics

Sex Age at surgery (days) Associated comorbidities and syndromes Stenting Balloon dilatation Follow-up

Female 7 CHARGE: right ear malformation, coloboma, 
microphthalmia, inner ear malformation

 Uneventful

Male 5 Treacher Collins syndrome, renal atrophy  Tracheostomy

Male 107 Esophageal atresia with tracheoesophageal 
fistula, severe gastroesophageal reflux, 
multicystic kidney, bronchopulmonary dysplasia

 Death

Female 12 None Uneventful

Female 40 CHARGE: coloboma, esophageal atresia with 
tracheoesophageal fistula; growth hormone 
deficiency, patent ductus arteriosus

 Uneventful

Female 6 None  Uneventful
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additional posterior membranous obstruction plane 
was found in one infant after completing the standard 
neochoana. This can be interpreted within embryologic 
theories described for CA, including abnormal per-
sistence of primordial membranes.11 Therefore, antici-
pating possible additional malformations is important in 
order to plan appropriate interventions.

Restenosis and the need for dilatation were observed 
primarily in syndromic cases in our series, as all the 
infants who required dilatation came from that context. 
Although exacerbation of GER was associated with CA 
restenosis in one patient, identifying just one predictor 
of restenosis is challenging, as outcomes likely reflect 
the combined effect of the syndromic background, age 
at repair, baseline anatomic constraints (bony/membra-
nous components), and postoperative inflammatory 
response rather than any isolated factor.12,13

As described by Stamm and Pignatari, the endo-
scopic flap-based technique aims to preserve and 
reposition mucosal flaps to facilitate re-epithelialization, 
reduce exposed bone, and enable close postoperative 
endoscopic surveillance.7,8

The role of stents remains controversial regarding 
improved long-term patency and is applied inconsis-
tently across series.8,14 In our experience, stents were 
used only to optimize the correction of septal deviation 
rather than to maintain the patency of the neochoana.

Balloon dilatation has emerged as a minimally inva-
sive adjunct in the management of choanal atresia and 
was first reported for choanal atresia/stenosis in 2011.15 
The concept was extrapolated from its prior use in sub-
glottic and tracheal stenosis. In contemporary practice, 
BD is performed transnasally under endoscopic guid-
ance. A balloon catheter is positioned across the ste-
notic neochoana and inflated to deliver controlled radial 
force, thereby enlarging the lumen while minimizing 
shear trauma to the surrounding mucosa. Reported 
advantages include reduced mucosal injury, shorter 
operative time, and the potential to avoid prolonged 
stenting.15,16 Available retrospective studies suggest 
that BD may improve airway patency, particularly in 
cases of mild to moderate restenosis, although repeat 
dilatations may be required.16 In the present series, BD 
proved to be a useful and reproducible option for the 
treatment of postoperative restenosis. Despite these 
encouraging reports, the evidence remains heteroge-
neous and predominantly retrospective. Prospective 
controlled studies are needed to establish optimal 
patient selection criteria, standardize dilatation param-
eters, and evaluate long-term efficacy compared with 
alternative strategies, including stenting and other 
adjunctive pharmacotherapy.

and timely conservative revisions together determine 
durable patency.

Additionally, bilateral CA frequently lies within a 
broader malformation context. Extensive reviews 
describe substantial rates of associated airway and cra-
niofacial abnormalities, including CHARGE and Treacher 
Collins syndrome, and emphasize that these infants may 
present with multilayer airway vulnerability and multior-
gan involvement.9,10 This multidisciplinary framing is not 
merely theoretical: comorbidity-directed priorities can 
directly impact the timing and sequencing of interven-
tions. This case series illustrates this principle through 
infants requiring the early correction of esophageal atre-
sia with tracheoesophageal fistula and the use of elec-
tive tracheostomy as part of a planned craniofacial 
pathway. These scenarios reinforce that, although CA 
repair is performed within pediatric otolaryngology, its 
management is intrinsically multidisciplinary.

At the anatomical level, bilateral CA is rarely a simple 
“plate” obstruction. Endoscopic and imaging typically 
demonstrate a distorted posterior nasal framework, 
classically including thickening of the anterior portion 
of the pterygoid plates and enlargement of the posterior 
vomer, with a variable membranous component.1 Even 
with careful imaging and endoscopic assessment, mal-
formation contexts should prime teams to anticipate 
atypical findings. As illustrated in this case series, an 

Figure 2. Posterior membranous remnant. Schematic 
sagittal view of the nasal cavity and nasopharynx 
illustrating an additional posterior membranous remnant 
at the nasopharyngeal inlet, creating a second 
obstructing plane posterior to the choanal atresia. The 
blue and green markings indicate two plausible 
intraoperative configurations.



6

Confidentiality, informed consent, and ethical 
approval. The authors have followed their institution’s 
confidentiality protocols, obtained informed consent 
from all patients, and secured approval from the Ethics 
Committee. SAGER guidelines have been followed as 
applicable to the nature of the study.

Declaration on the use of artificial intelligence. 
The authors declare that no generative artificial intelli-
gence was used in the writing or creation of the content 
of this manuscript.

References
	 1.	 Kwong KM. Current Updates on Choanal Atresia. Front Pediatr. 

2015;3:52. doi:10.3389/fped.2015.00052
	 2.	 Siu AKY, Lo JFW. Surgery for congenital choanal atresia. Operative 

Techniques in Otolaryngology-Head and Neck Surgery. 2021;32(1):31–
38. doi:10.1016/j.otot.2021.01.006

	 3.	 Attya H, Callaby M, Thevasagayam R. Choanal atresia surgery: outco-
mes in 42 patients over 20 years and a review of the literature. Eur Arch 
Otorhinolaryngol. Jul 2021;278(7):2347–2356. doi:10.1007/s00405-020-
06506-6

	 4.	 Hengerer AS, Oas RE, Oas RS, Otolaryngology--Head AAo, Otolaryngo-
logy NSFCoCEi. Congenital Anomalies of the Nose: Their Embryology, 
Diagnosis, and Management. American Academy of Otolaryngolo-
gy-Head and Neck Surgery Foundation; 1987.

	 5.	 Newman JR, Harmon P, Shirley WP, Hill JS, Woolley AL, Wiatrak BJ. 
Operative management of choanal atresia: a 15-year experience. JAMA 
Otolaryngol Head Neck Surg. Jan 2013;139(1):71–5. doi:10.1001/
jamaoto.2013.1111

	 6.	 Morgan DW, Bailey CM. Current management of choanal atresia. Int J 
Pediatr Otorhinolaryngol. Mar 1990;19(1):1–13. doi:10.1016/0165-5876 
(90)90191-s

	 7.	 Stamm AC, Pignatari SS. Nasal septal cross-over flap technique: a 
choanal atresia micro-endoscopic surgical repair. Am J Rhinol. Mar–Apr 
2001;15(2):143–8. doi:10.2500/105065801781543718

	 8.	 Moreddu E, Rizzi M, Adil E, Balakrishnan, K, Chan, K, Cheng, A et al. 
International Pediatric Otolaryngology Group (IPOG) consensus recom-
mendations: Diagnosis, pre-operative, operative and post-operative 
pediatric choanal atresia care. Int J Pediatr Otorhinolaryngol. Aug 
2019;123:151–155. doi:10.1016/j.ijporl.2019.05.010

	 9.	 Burrow TA, Saal HM, de Alarcon A, Martin LJ, Cotton RT, Hopkin RJ. 
Characterization of congenital anomalies in individuals with choanal atre-
sia. Arch Otolaryngol Head Neck Surg. Jun 2009;135(6):543–7. 
doi:10.1001/archoto.2009.53

	 10.	 Hengerer AS, Brickman TM, Jeyakumar A. Choanal atresia: embryologic 
analysis and evolution of treatment, a 30-year experience. Laryngos-
cope. May 2008;118(5):862–6. doi:10.1097/MLG.0b013e3181639b91

	 11.	 Parekh NM, Bansal SP, Mehta V, Shirsat PM, Prasad P, Desai RS. 
Persistent Buccopharyngeal Membrane - A Systematic Review of Case 
Reports and Case Series. Cleft Palate Craniofac J. Sep 2024;61(9):1509–
1525. doi:10.1177/10556656231175855

	 12.	 Romeh HE, Albirmawy OA. A 13-year experience and predictors for 
success in transnasal endoscopic repair of congenital choanal oblitera-
tion. Int J Pediatr Otorhinolaryngol. Jul 2010;74(7):737–42. doi:10.1016/j.
ijporl.2010.03.027

	 13.	 Teissier N, Kaguelidou F, Couloigner V, François M, Van Den Abbeele 
T. Predictive factors for success after transnasal endoscopic treatment 
of choanal atresia. Arch Otolaryngol Head Neck Surg. Jan 2008;134(1) 
:57–61. doi:10.1001/archoto.2007.20

	 14.	 Strychowsky JE, Kawai K, Moritz E, Rahbar R, Adil EA. To stent or not to 
stent? A meta-analysis of endonasal congenital bilateral choanal atresia 
repair. Laryngoscope. Jan 2016;126(1):218–27. doi:10.1002/lary.25393

	 15.	 Bedwell J, Shah RK, Bauman N, Zalzal GH, Preciado DA. Balloon dilation 
for management of choanal atresia and stenosis. Int J Pediatr Otorhino-
laryngol. Dec 2011;75(12):1515–8. doi:10.1016/j.ijporl.2011.08.018

	 16.	 Riepl R, Scheithauer M, Hoffmann TK, Rotter N. Transnasal endoscopic 
treatment of bilateral choanal atresia in newborns using balloon dilatation: 
own results and review of literature. Int J Pediatr Otorhinolaryngol. Mar 
2014;78(3):459–64. doi:10.1016/j.ijporl.2013.12.017

	 17.	 Luu K, Tellez PA, Chadha NK. The effectiveness of mitomycin C in 
Otolaryngology procedures: A systematic review. Clin Otolaryngol. Jan 
2022;47(1):1–13. doi:10.1111/coa.13839

Topical mitomycin C (MMC) was not used in our 
series. Although MMC has been described as an 
adjunct in choanal atresia surgery, the available evi-
dence for benefit in bilateral choanal atresia is weak 
and largely retrospective, and a meta-analysis con-
cluded that there is insufficient data to determine 
whether MMC is a useful adjunct.14,17 While MMC 
appears to be generally safe, current evidence does 
not support its routine use in this setting.14,17

This study has important limitations. It is a retrospec-
tive observational case series with a small sample size, 
as expected for a rare neonatal condition, which limits 
external generalizability. Syndromic heterogeneity and 
variable comorbidity profiles further constrain risk fac-
tor analysis and reduce the generalizability of the 
findings.

In conclusion, endoscopic endonasal repair with 
mucosal flap coverage is an effective technique for the 
management of bilateral choanal atresia, with selective 
short-term stenting reserved mainly for cases with sep-
tal deviation. Syndromic disease and major comorbid-
ities require a multidisciplinary framework and careful 
operative planning, as they may also be associated 
with unanticipated intraoperative anatomical findings 
that should be considered during preoperative assess-
ment and counselling. Given the ongoing risk of reste-
nosis and other complications, structured postoperative 
endoscopic surveillance is essential to detect early 
narrowing and to determine the need for conservative 
revision or reintervention.
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