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Abstract 

The choanal atresia is considered as one of important disease processes in rhinology particular, and in otorhinolaryngology as 

general. This condition is worthwhile situation, because it might be presented as emergency circumstance especially if it is 

associated with bilateral and complete obliteration of posterior choanal of the nasal cavity. However, this condition is due to the 

congenital and developmental defect of the canalization of the posterior choana, therefore, the diagnosis of the bilateral and 

complete choanal atresia will become very suggestable among the distressed newborns with nasal breathing difficulties. 

Moreover, the missing of the diagnosis will be increased among the unilateral or partial disease. Thus, it becomes a challenge to 

find out different methods and maneuvers to diagnose it. In accordance, as one of many clinical trials to achieve the optimum, 

safest, simplest as well as diagnostic maneuver for the missed unilateral choanal atresia, we created this presented test, which was 

found to be very beneficial and helpful to discover the missed unilateral choanal atresia during the performance of 

adenoidectomy surgery. In the same context, I recommend to consider this simple and safe test as a routine step during the 

adenoidectomy procedure. Hence, the patient is anesthetized and this will facilitate the conduction of this test to exclude one of 

the unforeseen disorders, which exaggerates the obstructive manifestation of adenoid enlargement as well as it prevents the 

complete cure of the child after the adenoidectomy. 
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1. Background 

The choanal atresia is considered as one of important dis-

ease processes in rhinology particular, and in otorhinolaryn-

gology as general. This condition is worthwhile situation, 

because it might be presented as emergency circumstance 

especially if it is associated with bilateral and complete 

obliteration of posterior choana of the nasal cavity. However, 

this condition is due to the congenital and developmental 

defect of the canalization of the posterior choana, therefore, 

the diagnosis of the bilateral and complete choanal atresia will 

become very suggestable among the distressed newborns with 

nasal breathing difficulties. Moreover, the missing of the 

diagnosis will be increased among the unilateral or partial 

disease [1-10]. Therefore, it becomes a challenge to find out 

different methods and maneuvers to diagnose it [10-13]. 

On the other hand, there is high chance of the overlapping of 

the clinical manifestations of this condition with other common 

disease circumstances, which are considered as commonly 

deemed conditions, and they have somewhat same clinical 
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manifestations of this problem, namely adenoid enlargement, 

hypertrophied inferior turbinates, deviated nasal septum, and 

chronic rhinosinusitis with or without nasal polyposis [11-19]. 

In the same context, most likely, the diagnosis of these condi-

tions is made based on the clinical evaluation rather than the 

concern of the local radiological assessment [10-23]. In addi-

tion, the unilateral choanal atresia is forgotten and unforeseen 

differential diagnosis for those conditions, which have resem-

bled nasal obstruction related symptoms and signs. Thus, the 

unilateral choanal atresia even the complete one can be associ-

ated with high risk of its missing [1-25]. In accordance, it will 

increase significantly the risk of the incomplete cure after suf-

ficient surgical interventions [26, 27]. 

Although, this case can be described as rare situation that 

we face at our practical life, but the incidence is still identi-

fiable [23-31]. For this reason, and based on my experience, 

always I tried to determine this problem among all patients, 

who present with recalcitrant nasal obstruction, particularly if 

the surgery was considered as the treating decision for them. 

However, from economic point of view, especially at our 

societies, it becomes very difficult to request every patient 

with clinically diagnosed nasal obstruction related problem 

for CT scan imaging. Thence, it becomes very necessary to 

achieve the accidental diagnosis of this condition clinically. 

Moreover, the thinking is motivated to find out and invent 

certain maneuvers to establish this aim. As long as the Bofares 

sign was created. 

2. The Aim of Bofares Sign 

Bofares sign was created for the purpose of the detection of 

missed complete unilateral choanal atresia. 

The basic principles for illustration of Bofares sign 

1) The idea of this sign is depending up on the irrigation of 

the nasal cavity by normal saline solution. This irriga-

tion should be provided with sufficient amount of solu-

tion and applied with strong pushing force to elucidate 

the resistance. 

2) As the clinical picture of the missed unilateral complete 

choanal atresia is overlapped with the clinical presen-

tation of the other co-existing conditions, which mani-

fested with persistent nasal obstruction that leads to the 

concerning of the surgical treatment as decision of 

choice for these conditions. Hence, the adenoid en-

largement can be considered as the commonest disorder, 

particularly among childhood group, which may over-

lap with missed unilateral choanal atresia. Therefore, I 

recommend to perform this sign intraoperatively after 

the adenoidectomy. This is reasoned by the presence of 

the child under general anesthesia. In accordance, the 

child is still intubated with cuffed endotracheal tube and 

this will minimize the risk of aspiration during the 

conduction of forceful irrigation, as well as this will 

help in the performance of the irrigation with large 

amount of the solution as rapid as soon as possible for 

successful demonstration of this sign. 

3) The sign is illustrated and considered positive if the ir-

rigated solution return to the exterior in projectile 

manner, immediately after remove of the inserted sy-

ringe. 

3. Methodology 

How I do it? 

1) I recommend to demonstrate this sign as a routine step 

intraoperatively after every nasal surgical procedure, 

which was done as surgical intervention to treat dif-

ferent nasal obstructive condition, especially if the 

procedure was done as conventional technique rather 

than endoscopic technique. 

2) The large syringe of 20cc to 60cc (according to the age 

of the patient) will be considered for the performance of 

this sign. 

3) The syringe filled with normal saline is introduced by 

its head via the nostril with proper fitting of the syringe 

head to the nostril. 

4) The normal saline solution is irrigated into the corre-

sponding nasal cavity with maximum force and shorter 

duration. 

5) The positive Bofares sign is considered if the solution 

immediately appear escape outside the tested nasal 

cavity around the head of the syringe, and just by the 

remove of the syringe the solution will come out as a 

gush in projectile forced manner. 

4. Discussion 

4.1. The Interpretation of Bofares Sign 

As it is well known that the complete choanal atresia is 

associated with complete obliteration of the drainage from the 

nasal cavity to the postnasal space. The gushing of the irri-

gated solution in a projectile manner is explained by the 

complete obstruction of its flow postnasally. Moreover, this 

solution is accumulated under high pressure, which is pro-

duced by the forceful irrigation of large amount of the solution 

in short duration, thus, the projectile gush to the back is im-

mediately elucidated just after the remove of the applied sy-

ringe. Thence, this sign can be considered as a pathognomonic 

sign for the diagnosis of complete choanal atresia. However, 

the other nasal obstructive conditions even if they are associ-

ated with complete nasal obstruction still they will present a 

potential spaces that allow the passage of the solution and will 

fail to raise the intranasal pressure, which is considered as the 

cornerstone for the demonstration of this sign. 

4.2. Advantage of This Sign 

This sign is simple test based sign can be demonstrated 
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easily by everyone, and it helps pathognomonically in the 

confirmation of the diagnosis of complete choanal atresia, 

particularly among the patients, who are difficult to be eval-

uated furtherly because of lack of proper facilities. 

4.3. Disadvantage of This Sign 

Hence, this sign is depending mainly up on the production 

of high intranasal pressure to give a chance for development 

of the typical appearance of the projectile back gushing. 

Therefore, if the atresia was membranous rather than bony, it 

may get rupture under the effect of this high pressure, result-

ing in massive bleeding. The bleeding and forced solution 

may increase the risk of the aspiration. On the other hand, this 

disadvantage still can be overcame by the sustained intubation 

with proper sized cuffed endotracheal tube. 

Abbreviations 

CA Choanal Atresia 

Author Contributions 

Khaled Mohamed Bofares is the sole author. The author 

read and approved the final manuscript. 

Conflicts of Interest 

The author declares no conflicts of interest. 

References 

[1] William G. Shute, Eugene H. Wong, Nicholas J. M. Agar, 

Narinder P. Singh. Unilateral choanal atresia first diagnosed in 

adulthood and repaired via endoscopic posterior septectomy-a 

case series and review of the literature. AJO. 2021, Vol 4. 

[2] Ul Ain Q, Khan OA, Sherazi M, Baig MF, Siddiqui F: A rare 

case of isolated unilateral atresia of pulmonary artery in an 

elderly female. Cureus. 2019, 11: e5869.  

https://doi.org/10.7759/cureus.5869 

[3] Rothman G, Wood RA, Naclerio RM: Unilateral choanal atre-

sia masquerading as chronic sinusitis. Pediatrics. 1994, 94: 

941-4. 

[4] Joshua BZ, Gluck O, Puterman M: [Unilateral choanal atresia: 

a missed diagnosis] (Article in Hebrew). Harefuah. 2012, 151: 

614-6. 

[5] Kilic K, Sakat MS, Altas E: Unilateral choanal atresia diag-

nosed during operation: case report. Med Sci. 2015, 4: 2073-9. 

[6] Coggins JM, McDonald K: Turbinate hypertrophy following 

COVID-19 infection masks choanal atresia in adult. Oto-

laryngol Case Rep. 2022, 25: 100473.  

https://doi.org/10.1016/j.xocr.2022.100473 

[7] Onal M, Alatas N: Unilateral congenital choanal atresia en-

countered in a 5 years old patient. J Pediatr Neonatal Care. 

2016, 4: 11-2. https://doi.org/10.15406/jpnc.2016.04.00164 

[8] Mohammadi G: Unilateral choanal atresia in adults. Pak J Med 

Sci. 2009, 25: 875-7. 

[9] Ferraria L, Alves S, Rosa H, Santos M, Antunes L: Unilateral 

congenital choanal atresia in a 48-year-old patient. Int J Oto-

rhinolaryngol Clin. 2017, 9: 28-31.  

https://doi.org/10.5005/jp-journals-10003-1257 

[10] Shute WG, Wong EH, Agar NJ, Singh NP: Unilateral choanal 

atresia first diagnosed in adulthood and repaired via endo-

scopic posterior septectomy-a case series and review of the 

literature. Aust J Otolaryngol. 2021, 4: 2.  

https://doi.org/10.21037/ajo-20-63 

[11] Gilony D, Scheuerman O, Kornreich L, Hod R, Raveh E: 

Unilateral choanal atresia presenting with congenital respira-

tory distress and recurrent cyanotic episodes. Ear Nose Throat 

J. 2023, 102: NP429-31.  

https://doi.org/10.1177/01455613211020978 

[12] Abulfateh FN, Al-Khalifa S, Al-Reefy H: Unilateral choanal 

atresia. Bahrain Med Bul. 2014, 36: 251-4. 

[13] D'Ascanio L, Rebuffini E: Unilateral blindness: a unique 

complication of choanal atresia surgery. J Laryngol Otol. 2014, 

128: 101-3.  

https://doi.org/10.1017/S0022215113003228 

[14] Andaloro C, La Mantia I: Choanal atresia. StatPearls Pub-

lishing, Treasure Island, FL; 2023. 

[15] Yanagisawa E, Citardi MJ: Clinical manifestations of unilateral 

choanal atresia. Ear Nose Throat J. 1994, 73: 360-2.  

https://doi.org/10.1177/014556139407300602 

[16] Lindsay Ussher, Carli David, Randall Hansen, Alex Otto, Scott 

McClintick, Kent McIntire, Suporn Sukpraprut-Braaten. Cu-

reus Journal of Medical Science. 2024,  

https://doi.org/10.7759/cureus.57669 

[17] Korhan Kilic, Muhammed Sedat Sakat, Enver Altas. Unilateral 

Choanal Atresia Diagnosed During Operation: Case Report. 

International medical journal. 2015, Volume: 4, Issue 1. 

[18] Z. S. Abraham, E. R. Massawe, K. B. Mapondella, A. A. 

Kahinga, D. NtunaguziA rare incidental encounter of unilateral 

choanal atresia during adenotonsillectomy in a 5-year-old child: 

a case report from Tanzania. Indian J. Case Rep., 10 (2020), pp. 

218-220. 

[19] Duggal P, Kajol R, Duggal KK. Unilateral choanal atresia 

presentation in adults. Indian J Otolaryngol Head Neck Surg. 

2005; 57(4): 345-7. 

[20] Nanda MK, Assa’ad AH. Unilateral choanal atresia in child 

with recurrent infections. J Allergy Clin Immunol Pract. 2014; 

2(6): 820-1. 

[21] Sunil K. C, B. Y. Praveen Kumar, Kiran Mali, Varna Ravindran 

M. K. Unusual presentation of a unilateral choanal atresia in an 

adult: a case report. 4(2020) VOL. 6. 

http://www.sciencepg.com/journal/innov


Innovation http://www.sciencepg.com/journal/innov 

 

190 

[22] Rombaux P, de Toeuf C, Hamoir M, Eloy P, Bertrand B, Vey-

kemans F. Transnasal repair of unilateral choanal atresia. 

Rhinology 2003 Mar; 41(1): 31-36. 

[23] da Fontoura Rey Bergonse G, Carneiro AF, Vassoler TM. 

Choanal atresia: analysis of 16 cases--the experience of 

HRAC-USP from 2000 to 2004. Braz J Otorhinolaryngol 2005 

Nov-Dec; 71(6): 730-733. 

[24] Frota AE, Paes V, Esquenazi D, Felix F, Vasconcelos S, Joffily 

L. Bilateral congenital choanal atresia: 35 years old patient. Intl 

Arch Otorhinolaryngol 2008; 12: 454-458. 

[25] Cedin AC, Atallah AN, Andriolo RB, Cruz OL, Pignatari SN. 

Surgery for congenital choanal atresia. Cochrane Database 

Syst Rev 2012 Feb; 2: CD008993. 

[26] 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 2016 Jan; 126(1): 

218-227. 

[27] Carter JM, Lawlor C, Guarisco JL. The efficacy of mitomycin 

and stenting in choanal atresia repair: a 20 year experience. Int 

J Pediatr Otorhinolaryngol 2014 Feb; 78(2): 307-311. 

[28] Bozkurt MK, Keles B, Azimov A, Ozturk K, Arbag H. The use 

of adjunctive topical mitomycin in edoscopic congenital cho-

anal atresia repair. Int J Pediatr Otorhinolaryngol 2010 Jul; 

74(7): 733-736. 

[29] J. Robert Newman, Paula Harmon, W. Peyton Shirley, et al. 

Operative Management of Choanal Atresia: A 15-Year Expe-

rience. JAMA Otolaryngol Head Neck Surg. 2013; 139(1): 

71-75. https://doi.org/10.1001/jamaoto.2013.1111 

[30] Uzomefuna V, Glynn F, Al-Omari B, Hone S, Russell J. 

Transnasal endoscopic repair of choanal atresia in a tertiary 

care centre: a review of outcomes. Int J Pediatr Otorhino-

laryngol. 2012; 76(5): 613-61722418073. 

[31] Liktor B, Csokonai LV, Gerlinger I. A new endoscopic surgical 

method for unilateral choanal atresia. Laryngoscope. 2001; 

111(2): 364-36611210891. 

 

http://www.sciencepg.com/journal/innov

