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Choanal atresia remains a challenge for the otolaryngologist. Restenosis may still occur post surgery and represents unsuccessful 
treatment. Current surgical endoscopic techniques still have a failure rate of around 15 percent. A more effective technique presenting 
lower rates of restenosis is necessary. This paper describes a new technique that may be more effective by using a reversal flap in the 
posterior septum. The authors provide a step-by-step description of this new procedure. The reversal flap covers the exposed bone 
surface with mucosa, which can prevent stenosis and contribute to a better healing process. The authors believe that by avoiding the 
raw area in the posterior septum, stenosis recurrence may be reduced and therefore recommend considering this technique for more 
effective treatment of choanal atresia. 
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Introduction
Choanal atresia is a congenital obstruction of the posterior na-

sal choanae. Reported incidence in live births varies from 0.020% 
to 0.013%. The majority of cases are unilateral, with a higher prev-
alence among females [1]. The most widely accepted explanation 
is abnormal neural crest cell migration [2]. Mixed bony-membra-
nous anatomy is found in 70% of patients. Congenital malforma-
tions such as CHARGE (Coloboma, Heart Defect, Atresia Choanae, 
Retarded Growth and Development, Genital Hypoplasia, Ear Ab-
normalities) and craniofacial syndromes are commonly associated 
with bilateral choanal atresia [2].

This congenital nasal obstruction presents respiratory distress 
at birth because infants are nasal breathers. Patients often require 
emergent intubation, and surgery is scheduled in the early neona-
tal period. However, unilateral atresia choanal may be discovered 
later in life due to chronic, foul-smelling, unilateral, rhinorrhea [3].

Various surgical techniques have been described in the litera-
ture. Since blind transnasal puncture was first described by Carl 
Emmert in 1854, different surgical approaches have become popu-
lar, such as transnasal, transpalatal, and transseptal. Regardless of 
the approach used, restenosis remains a potential complication 
[3].

Methods
The technique may be used to treat unilateral and bilateral cho-

anal atresia (Figure 1A and 1B).

The ideal surgical procedure should be safe, restore normal na-
sal passage, maintain surrounding craniofacial structures, and pro-
duce an effective result without restenosis. This article aimed to 
report a new, effective surgical technique to repair choanal atresia 
using the septonasal flap.

Figure 1A: CT showing unilateral choanal atresia. Mucosa is 
outlined in red.and 1B: Endoscopy image showing atresic side.
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Step 1: Infiltrate the mucosa bilaterally in the posterior nasal sep-
tum with lidocaine and adrenaline or only isotonic saline. (Figure 
2)

Step 2: Using a cautery tip microdissection, perform a vertical in-
cision in the posterior septum, from the floor to the roof, opposite 
the atresic side. The incision creates a flap. Keep the pedical base 
on the nasal septum floor and roof. (Figure 3)

Figure 2 (Step 1): Endoscopic image showing infiltration of  
the mucosa bilaterally in the posterior nasal septum.

Figure 3: Endoscopic view showing vertical incision in  
posterior septum on non-atresic side

Step 3: Detach flap from the posterior border of the nasal septum.

Step 4: Remove the vomer and posterior ethmoid lamina with a 6 
mm Cottle nasal chisel. Drill nasal fossa floor of the posterior nasal 
septum to flatten the area (Figure 4A and 4B).

Figure 4A: CT showing mucosa outlined in red. Striped area 
represents the bone area to be drilled. 4B: Endocsopic image 

showing the vomer being drilled.

Figure 5: 5A (Step 5) Endocsopic image showing the  
vertical incision in the middle of the atresia. 5B (Step 5): CT  
showing mucosa flaps in red. Vomer and posterior ethmoid 

 lamina have been removed.

Step 6: Detach the mucosa, and drill the lateral side of the atresic 
bone (Figure 6).

Figure 6 (Step 6): CT with striped area representing lateral 
side of the atresic bone to be drilled.

Step 5: Perform a vertical incision in the middle of the atresia, 
which posteriorly will create a flap on the posterior septum. (Fig-
ure 5A and 5B)
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Step 7: Perform a horizontal incision approximately 2 mm from 
the top and another approximately 2 mm from the floor of the pos-
terior septum flap on the atresic side. Both horizontal incisions 
must be connected perpendiculaly with the vertical incision made 
in step 5.

Step 8: Turn the flap to the opposite side of the septum, which cre-
ates a reverse flap, and suture flap to the nasal septum (Figure 7A 
and B)

Figure 7(A): (Step 8) CT showing the reversed flap. Blue  
arrow shows flap direction. (B) (Step 8) Endoscopic image  

showing the reverse flap being sutured to nasal septum.

Step 9: Perform a horizontal incision in the flap created in Step 2, 
dividing the flap in two parts. Attach the top part to the roof and 
the bottom part to the floor. Each part will cover the exposed raw 
areas (Figure 8A and B).

Figure 8(A): (Step 9) Endoscopic view of horizontal incision 
in the flap created in Step 2, dividing the flap in two parts.  

(Step 9) 8B: (Step 9) CT showing superior and inferior flaps. Blue 
arrows show each flap direction.

Step 10: Suture the superior flap of non-atresic side to the opposite 
nasal fossa roof (Figure 9 and 10 ).

Figure 9: (Step 10) Endoscopic view showing suture being 
performed in nasal fossa roof

Step 11: Suture the inferior flap to the nasal floor of the atresic side 
(Figure 10).

Figure 10: (Steps 10, 11) CT showing of the inferior and  
superior .The blue lines represent the stitches.

Step 12: Suture the remaining mucosa flaps from the lateral wall 
of the atresic side to cover the exposed area of lateral wall (Figure 
11A and B).
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Figure 11 (A): (Step 12): Endoscopic image showing suture 
of the remaining mucosa flaps from the lateral wall of the atresic 
side to cover the exposed area of lateral wall. (B): (Step 12) CT 

showing sutures in reverse flap and lateral wall.

Discussion

Choana atresia management currently lacks a gold standard of 
treatment [4]. Using a stent is not recommended due to risk of os-
teitis and high chance of recurrence [5,6]. Several patch techniques 
are currently used, and no evidence exists of one providing greater 
benefit [7-13]. However, none of the techniques involve using a re-
verse flap in the posterior septum.

By using the reverse flap, all the raw area could be covered (Fig-
ure 12), providing a better healing process. The greater distance 
between raw areas decreased the risk of synechiae and conse-
quentially restenosis.

The authors believe that avoiding a raw area in the posterior 
septum may produce a lower chance of stenosis recurrence.

Figure 12: Endoscopic view showing final result of surgery on 
atresic side. No bone is exposed.

Results
The endoscopic approach using this kind of flap without stent-

ing is safe, reproducible, and effective. Therefore, the authors rec-
ommend using this technique for permanent treatment of choanal 
atresia.

Bibliography
1. Ramsden JD., et al. “Choanal atresia and choanal stenosis”. 

Otolaryngologic Clinics of North America 42 (2009): 339-352.

2. Corrales CE and Koltai PJ. “Choanal atresia: current concepts 
and controversies”. Current Opinion in Otolaryngology and 
Head and Neck Surgery 17 (2009): 466-470.

3. Strychowsky JE., et al. “To stent or not stent? A meta -analysis 
of endonasal congenital bilateral choanal atresia repair”. La-
ryngoscope 126 (2016): 218 -227.

4. El -Guindy A., et al. “Endoscopic endonasal surgery of poste-
rior choanal atresia”. The Journal of Laryngology and Otology 
106 (1992): 528-529.

5. Bedwell JR and Choi SS. “Laryngoscope”. 122.11 (2012): 2365-
2366. 

6. Tatar EÇ., et al.  European Arch Otorhinolaryngology 274.10 
(2017): 3673-3678.

7. Stankiewicz JA. “The endoscopic repair of choanal atresia”. 
Otolaryngology–Head and Neck Surgery 103 (1990): 931-937.

8. Cumberworth VL., et al. “Endoscopic fenestra - tion of choanal 
atresia”. The Journal of Laryngology and Otology 109 (1995): 
31-35.

9. Pasquini E., et al. “Endoscopic treatment of congenital choanal 
atresia”. International Journal of Pediatric Otorhinolaryngol-
ogy 67 (2003): 271-276.

10. Cedin AC., et al. “Endoscopic transeptal surgery for choanal 
atresia with a stentless folded -over -flap techinique”. Otolar-
yngology–Head and Neck Surgery 135 (2006): 693-698.

11. Uri N and Greenberg E. “Endoscopic repair of choanal atresia: 
prac - tical operative technique”. American Journal of Otolaryn-
gology 22 (2001): 321-323. 

12. Beinfield HH. “Surgery for bilateral bony atresia of the poste - 
rior nares in the newborn”. Archives of Otolaryngology - Head 
and Neck Surgery 70 (1959): 1-6. 

Citation: Tiago Fraga Vieira., et al. “Choanal Atresia: A New Technique for Permanent Treatment". Acta Scientific Otolaryngology 2.3 (2020): 07-11.

https://www.ncbi.nlm.nih.gov/pubmed/19328897
https://www.ncbi.nlm.nih.gov/pubmed/19328897
https://www.ncbi.nlm.nih.gov/pubmed/19779346
https://www.ncbi.nlm.nih.gov/pubmed/19779346
https://www.ncbi.nlm.nih.gov/pubmed/19779346
https://www.ncbi.nlm.nih.gov/pubmed/1624890
https://www.ncbi.nlm.nih.gov/pubmed/1624890
https://www.ncbi.nlm.nih.gov/pubmed/1624890
https://www.ncbi.nlm.nih.gov/pubmed/2126127
https://www.ncbi.nlm.nih.gov/pubmed/2126127
https://www.ncbi.nlm.nih.gov/pubmed/7876733
https://www.ncbi.nlm.nih.gov/pubmed/7876733
https://www.ncbi.nlm.nih.gov/pubmed/7876733
https://www.ncbi.nlm.nih.gov/pubmed/12633927
https://www.ncbi.nlm.nih.gov/pubmed/12633927
https://www.ncbi.nlm.nih.gov/pubmed/12633927
https://www.ncbi.nlm.nih.gov/pubmed/11562882
https://www.ncbi.nlm.nih.gov/pubmed/11562882
https://www.ncbi.nlm.nih.gov/pubmed/11562882
https://www.ncbi.nlm.nih.gov/pubmed/13660556
https://www.ncbi.nlm.nih.gov/pubmed/13660556
https://www.ncbi.nlm.nih.gov/pubmed/13660556


11

Choanal Atresia: A New Technique for Permanent Treatment

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: https://www.actascientific.com/
Submit Article: https://www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

13. El -Ahl MA and El -Anwar MW. “Stentless endoscopic transna-
sal repair of bilateral choanal atresia starting with resection 
of vomer”. International Journal of Pediatric Otorhinolaryngol-
ogy 76 (2012): 1002-1006.

Citation: Tiago Fraga Vieira., et al. “Choanal Atresia: A New Technique for Permanent Treatment". Acta Scientific Otolaryngology 2.3 (2020): 07-11.

https://www.ncbi.nlm.nih.gov/pubmed/22542285
https://www.ncbi.nlm.nih.gov/pubmed/22542285
https://www.ncbi.nlm.nih.gov/pubmed/22542285
https://www.ncbi.nlm.nih.gov/pubmed/22542285

	_GoBack

