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Surgical Timing and Stenting in Neonatal Choanal Atresia
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Background and Objectives: Congenital choanal atresia is a rare condition that occurs in approximately 1 in 7,000 to 8,000 live
births and involves the obstruction of the posterior nasal airway. It may present as either unilateral or bilateral, with bilateral cases being
more severe due to the risk of immediate neonatal respiratory distress. Bilateral congenital choanal atresia (BCCA) necessitates prompt
medical intervention to prevent cyanosis and significant breathing difficulties. This study focuses on the timing of surgery, the duration
of stent use, and postoperative care in patients with bilateral congenital choanal atresia who underwent endoscopic transnasal surgery.
Unlike previous studies, this research emphasizes the efficacy of an extended stenting period and introduces novel stenting techniques
aimed at reducing restenosis.

Methods: From 2018 to 2021, three patients with BCCA underwent transnasal surgery that included the placement of stents. We ret-
rospectively analyzed their medical records, focusing on the surgical outcomes in relation to the duration of stent placement and post-
operative care. A novel approach was adopted, involving the use of customized stent sizes tailored to the specific anatomical factors of
each patient, which facilitated improved neochoana maintenance.

Results: The average interval from diagnosis to surgery was 3.6 weeks. Surgery was successful in all cases, and the stent was removed
after 6 months. In all patients, stable neochoanae were maintained without significant restenosis. Additionally, we observed that main-
taining a stent for a period longer than previously recommended significantly reduced the risk of restenosis compared to the shorter
durations used in earlier studies.

Conclusion: Our study suggests that an extended stenting period of 6 months or more is crucial for maintaining long-term patency in
patients with BCCA. This approach could lead to a more reliable stenting protocol and improved postoperative care, potentially estab-
lishing a new standard for managing BCCA.
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INTRODUCTION

Congenital choanal atresia (CCA) is a rare malformation
that occurs in approximately 1 in 7,000 to 8,000 live births. It
is characterized by the obstruction of the posterior nasal air-
way [1]. This condition can present either unilaterally or bi-
laterally. Bilateral cases are more severe, posing an immediate
threat of airway obstruction in neonates. While unilateral atre-
sia might remain undetected for months or even years, bilat-
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eral congenital choanal atresia (BCCA) can lead to respira-
tory distress and cyanosis, necessitating prompt intervention.
Despite its relatively low incidence, the clinical significance
of timely and effective management of BCCA cannot be
overstated.

The anatomical obstruction in CCA is categorized into os-
seous, membranous, or mixed types, with the mixed type be-
ing the most prevalent, accounting for approximately 70% of
cases [2,3]. From an embryological perspective, the persis-
tence of the nasobuccal membrane is associated with the fail-
ure of choanal development, resulting in atresia [3-6]. Diag-
nosis is generally confirmed through nasal endoscopy and
computed tomography (CT) scans, which help to determine
the nature and extent of the obstruction.

Various surgical techniques have been developed over time,
including transpalatal, transnasal, and transseptal approach-
es. However, the optimal timing for surgery and stent place-
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ment continues to be a subject of debate. Currently, the endo-
scopic transnasal approach is favored due to its minimally
invasive nature, which is particularly advantageous in neo-
nates whose developing palatal bones make more invasive
approaches less suitable [7]. Although the transnasal endo-
scopic approach has gained popularity, preventing restenosis
remains a significant challenge in postoperative management.
Previous studies have shown varying rates of restenosis, es-
pecially when stents were either not used or removed prema-
turely. Despite this, there is a lack of consensus on the optimal
duration for stenting, and research rarely concentrates on cus-
tomizing stent sizing based on the specific anatomical features
of the patient. Most notably, the potential of preoperative im-
aging to customize stent dimensions to the unique anatomical
structures of neonates has not been thoroughly explored.

In this study, we introduce a novel approach to managing
BCCA that involves extended stenting periods and custom-
ized stent sizing based on preoperative CT scans. This meth-
od targets two primary concerns: maintaining long-term cho-
anal patency and decreasing restenosis rates. Additionally, we
have refined the postoperative care protocol to address com-
mon complications, including stent occlusion and granulation
formation. Our findings indicate that a combination of longer
stent durations than previously recommended and a tailored
approach to stent placement significantly improves surgical
outcomes.

This study analyzes three cases of BCCA in newborns and
infants, providing insights into a more effective protocol for sur-
gical timing, stent placement, and postoperative management.
Our findings suggest that extended stenting periods of 6 months
or longer, along with individualized stent sizing, could estab-
lish new standards in BCCA management, potentially reduc-
ing complications and improving long-term outcomes.

METHODS

Patients

This retrospective study examined the clinical records of
three newborns and infants diagnosed with BCCA at Sev-
erance Hospital from 2018 to 2021. We collected data on pa-
tient characteristics such as age, sex, type of atresia (osseous,
membranous, or mixed), accompanying abnormalities (e.g.,
CHARGE and VACTERL syndromes), and initial symptoms.
All patients underwent surgical repair using a transnasal en-
doscopic approach, followed by postoperative stent placement.

To ensure consistent and comparable outcomes, all patients
underwent evaluation using a standardized diagnostic proto-
col, which included nasal endoscopy and CT scans. These as-
sessments determined the extent of obstruction and provided
anatomical considerations for stent placement. In situations

where airway maintenance was necessary prior to surgery, ei-
ther McGovern's nipple or intubation was employed. This study
received approval from the Institutional Review Board of Sev-
erance Hospital, Seoul, Korea (IRB No. 4-2024-0466). In-
formed consent was obtained from all participants, and the
study adhered to the principles outlined in the Declaration of
Helsinki.

Surgical technique

All three patients underwent endoscopic transnasal sur-
gery, which was performed by the same surgical team using
a 2.7-mm rigid endoscope, necessitated by the narrow nasal
passages of the neonates. A significant innovation in our ap-
proach involved the use of nasal endoscopy and preoperative
CT scans to tailor the stent size to each patient’s unique anat-
omy, a practice not widely adopted in previous studies. This
patient-specific strategy facilitated more precise neochoana
formation and decreased the risk of restenosis.

Once the patient was under general anesthesia, we visual-
ized the surgical site using a 0° rigid endoscope. Initially, we
perforated the central portion of the atretic plate with a pedi-
atric curette. This was followed by gradual enlargement of
the opening using curettes, cup forceps, and microdebriders
(Fig. 1). In instances of mixed osseous and membranous atre-
sia, a conservative approach was adopted to preserve muco-
sal integrity, thereby reducing the risk of postoperative gran-
ulation and scarring. To further decrease the likelihood of
restenosis, a partial resection of the vomer was performed in
all cases to ensure a wider nasal airway. Hemostasis was
achieved using Bosmin-soaked cottonoids and bipolar cau-
tery. Our technique differed from previous methods in that it
involved more precise intraoperative measurements, which
ensured an optimal fit for the stent.

Stent placement

A significant aspect of this study was the extended duration
of stenting and the use of customized stents. The stents were
bilaterally placed using a modified Nelaton catheter tech-
nique. Initially, a 2.5-mm endotracheal tube was used, fol-
lowed by a 3.0-mm tube in one reoperation case. Unlike pre-
vious studies that employed stents for shorter durations, the
stents in our study were maintained for a minimum of 6 months.
The stent size and length were meticulously measured to en-
sure that the tube extended approximately 5 mm beyond the
neochoana into the nasal passage, enhancing stability. Stent
insertion was aided by attaching nylon 3-0 threads to a Nela-
ton catheter. This thread facilitated easier navigation through
the narrow nasal passage and was tied off to secure the stents
firmly (Fig. 2).
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Postoperative care and follow-up

Postoperative care was primarily aimed at preventing stent
obstruction and the formation of granulation tissue, both of
which are common complications noted in prior studies. Care-
givers performed daily secretion clearance using narrow suc-
tion devices, and patients were advised to apply antibiotic oint-

C

ment around their nostrils to prevent skin irritation. Antibiotics
were prescribed based on body weight for the initial postop-
erative period, typically lasting 2-3 weeks, and subsequently
during episodes of upper respiratory tract infections charac-
terized by symptoms like sputum production. Follow-up endo-
scopic evaluations were conducted every 1-2 months to assess

D *

Fig. 1. Intraoperative endoscopic views of opening of choanal atresia. A: Central perforation of the left obliterated choana by suction
tube. B: Make a hole in the lower, inner part of the atretic plate using a curette. C: Opened choanal atresia after laterally drilling the me-

dial pterygoid plates. D: Insert intubation tube (*) as a stent.

-
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Fig. 2. Intraoperative views of inserting the stent. A: Nelaton catheter was inserted through the nasal cavity to make the pathway. B: Nela-
ton tube connected with nylon 3-0 is inserted into the nostril, passed through the neochoana, and then withdrawn through the mouth.
C: Removing the catheter and putting an intubation tube to act as a stent for the newly made passage.



Moon et al : Neonatal Choanal Atresia Surgery

stent patency and detect any early indications of restenosis.

RESULTS

The average time from diagnosis to surgery was 3.6 weeks
across the three cases. Case 1 involved a 23-day-old female with
no associated syndromes, who underwent surgery 3 weeks af-
ter diagnosis. The other two cases—a 1-month-old female with

Table 1. Clinical information of patients

CHARGE syndrome and a 4-month-old male with VACTERL
syndrome—underwent surgery approximately 1 month after
diagnosis. All cases presented with respiratory distress. Ad-
ditionally, Case 3 experienced weaning difficulties due to tra-
cheomalacia (Table 1). All patients were diagnosed with either
mixed bony-membranous or osseous types of choanal atresia,
as confirmed by nasal endoscopy (Fig. 3) and CT (Fig. 4).
The endoscopic transnasal approach was utilized for all pa-

Sex/age Symptoms Type Accompanying disease Interval*
F/23 day Respiratory distress Mixed No 3 weeks
F/1 month Respiratory distress Bony CHARGE syndrome 1 month
M/4 months Weaning difficulty Mixed VACTERL syndrome 1 month

*interval between final diagnosis (CT) and surgery

l

Fig. 3. Preoperative evaluations using mirror (A) and endoscopic view of nasal cavity (B). Endoscopy shows a membranous atretic plate

at choana. IT, inferior turbinate; S, septum.

Fig. 4. Preoperative CT. Axial views of bilateral atretic plate of mixed bony/membranous component (A) and bony component (B) are

shown.

165




J Rhinol 2024;31(3):162-167

tients, with no intraoperative complications reported. In Case
1, the premature removal of the stent after 2 weeks led to re-
stenosis, requiring a reoperation 2 weeks later. At this time,
a larger (3.0 mm) stent was inserted, and it remained in place
for 6 months (Table 2). Subsequently, no further restenosis
occurred, and the 1-year follow-up indicated stable neochoa-
na (Fig. 5).

In Cases 2 and 3, the stents remained in place for 6 months
without early removal. After more than 3 years of follow-up,
both patients maintained stable choanal patency with no
signs of restenosis or granulation. Regular postoperative care,
which included daily suctioning of secretions and frequent
hospital endoscopic evaluations, played a crucial role in achiev-
ing these positive outcomes.

Overall, our study found that longer stenting periods (6
months or more) significantly reduced the risk of restenosis
compared to cases reported previously, where stents were re-
moved after 4-10 weeks. Additionally, patient-specific stent
sizing, based on preoperative nasal endoscopy and CT mea-
surements, contributed to improved outcomes. The precise
anatomical fit minimized trauma and ensured stable neocho-
ana formation.

Table 2. Operative outcomes

Method  Reoperation Stent Stenting time
Transnasal Yes ET 2.5/3.0 mm 2 weeks/6 months
Transnasal No ET 2.5 mm 6 months
Transnasal No ET 2.5 mm 6 months

ET, endotracheal tube

DISCUSSION

Congenital choanal atresia is a relatively rare condition, af-
fecting 1 in 7,000-8,000 newborns. It is more prevalent in fe-
males and typically presents as unilateral rather than bilateral
[4,5,7-10]. Particularly in bilateral cases, this condition signifi-
cantly challenges neonatal respiration and feeding [11]. Over
the past decades, various surgical techniques have been ex-
plored; however, the primary treatment goal remains achiev-
ing long-term patency without restenosis. Our study provides
new insights into the duration of postoperative stenting and
the customization of stent sizing, addressing the ongoing is-
sue of restenosis in neonates and infants.

Our key finding is that stenting for an extended period of at
least 6 months significantly reduced restenosis rates, as dem-
onstrated by the stable outcomes in all three cases. This con-
trasts with previous studies [12,13], which reported resteno-
sis rates as high as 33.6% when stents were removed within
4-10 weeks. The extended duration of stenting allows for more
complete healing of the neochoana and minimizes the forma-
tion of granulation tissue. Additionally, we adopted a patient-
specific approach to stent sizing, utilizing preoperative nasal
endoscopy and CT scans to determine the optimal stent di-
mensions based on individual anatomical features. This meth-
od proved to be superior to standard stent placement, as it re-
duced unnecessary trauma to the nasal passages and contributed
to more stable choanal patency. This technique, along with our
extended stenting protocol, may establish a new standard for
choanal atresia repair, especially in high-risk cases associated
with syndromes such as CHARGE and VACTERL [14,15].

The importance of individualized care for neonates is gain-
ing recognition, and our study reinforces this by showing the

Fig. 5. Postoperative endoscopic view at 1 year follow-up in Case 1. A: Left neochoana. B: Right neochoana.
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effectiveness of customized surgical and postoperative strate-
gies. In Case 1, the premature removal of a stent resulted in
restenosis, emphasizing the need for a longer stenting proto-
col despite initial clinical improvements. Following the reop-
eration and an extended period of stenting, there were no ad-
ditional complications, which underscores the benefits of
this method.

Moreover, our experience indicates that regular postopera-
tive monitoring is crucial for preventing complications such
as stent occlusion. This monitoring should include frequent
endoscopic evaluations and daily suctioning of secretions.
Unlike previous reports where postoperative care was less rig-
orously managed, our protocol successfully ensured that the
stents remained patent throughout the indwelling period,
thereby further reducing the risk of complications.

Despite the small sample size of three cases, the consisten-
cy of outcomes across all patients supports the robustness of
our approach. Future studies involving larger cohorts are
necessary to confirm these findings and to further explore
potential improvements in stenting materials and techniques.

In conclusion, this study introduces a novel approach to
managing bilateral congenital choanal atresia, showing that
tailored stent sizing and prolonged stent placement (6 months
or longer) significantly lower the risk of restenosis. By custom-
izing the stent size using nasal endoscopy and preoperative
CT measurements, and by providing meticulous postopera-
tive care, we achieved stable choanal patency in all patients.
Our findings indicate that this method could become the
new standard for treating choanal atresia, especially in high-
risk neonates with associated syndromes. Future research
should aim to validate these findings in larger populations
and to further refine stenting techniques.
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