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Introduction 

Choanal atresia is a malformation of the posterior nasal 

aperture that interferes with airflow from the nose to the rhino 

pharynx. Johann George Roederer was the first person to 

describe choanal atresia in 1755. This term was later renamed 

in 1854 as an anatomical abnormality of palatine bone by 

Adolf Otto. Carl Emmert was the first surgeon who has done a 

successful choanal atresia repair in 1854 [1]. It is a well-

recognized etiology for congenital nasal airway abnormality 

that has various clinical manifestations ranging from acute 

obstruction to chronic sinusitis [2]. 

This is a very rare condition occurring in 1out of 10000 

live births. This condition is more common in females the 

ratio being 2:1 and is frequently unilateral and right sided than 

bilateral. About 50% of these patients have other congenital 

deformities associated with this disease [3]. The more typical 

congenital abnormality related with choanal atresia is 

CHARGE syndrome. CHARGE stands for coloboma, heart 

defect, atresia choanae (also known as choanal atresia), 

retarded growth and development, genital abnormality, and ear 

abnormality. Following the rupture of the vertical epithelial 

fold between the olfactory groove and the roof of the primary 

oral cavity the nasal choncha develops [4]. Failure of this 

development during the third and seventh weeks of embryonic 

life leads to choanal atresia [5]. 

The cause of this anomaly is unknown but thought to be 

both genetic and environmental. Although in 2008, Barbero et 

al reported the link between choanal atresia and maternal use 

of methimazole it is not practically accepted because of lack 

of evidence[6]. A decrease in maternal retinoic acid is thought 

to disrupt the neural crest cells. Newborns breathe through the 

nose because of the elevated position of the larynx during the 

first few weeks of their life, unlike adults [7]. Manifestation of 

newborns with choanal atresia varies from acute obstructions 

to chronic intermittent sinusitis based on choanal atresia types 

[unilateral, bilateral] or co-existing with other airway 

deformities. The diagnosis of choanal atresia is made by 

physical examination and by monitoring the associated signs 

[8]. A new technique called acoustic rhinometry is also helpful 

in diagnosing the anomaly. In this technique, nasal obstruction 

is evaluated by analyzing the reflections of a sonic pulse 

introduced via the nostrils[9]. A computed tomography with 

intranasal contrast is used to confirm the diagnosis. Unilateral 

choanal atresia is less life threatening to a neonate because the 

nasal passage is only blocked on one side. This confess a 

newborn to breathe partially normal but the mucous secretion 

is noticeable on the affected side of the nose. But, in the case 

of bilateral choanal atresia, if the airway is not maintained 

respiratory distress may occur and this will lead to cyanosis 

and death of the infant [10]. Insertion of an oral airway 

through an OGT is the immediate medical management in 

neonates with bilateral choanal atresia. Further management 

involves surgical repair by means of either transnasal or 

transpalatal approach of this congenital anomaly [11]. 

Incidence 

The estimated incidence of choanal atresia is approximately 

0.0082% which is 1 in 5000-7000 live births. About half of the 

patients with choanal atresia have bilateral choanal atresia 

with slightly increased risk among twins [12]. Maternal age 

and parity does not affect the frequency of this congenital 

anomaly. Mutation in the Chromodomain-helicase-DNA-

binding protein 7 genes is found to be a genetic attributing 

factor for this condition.A survey of 26 researches with 247 

total CHD7-mutation positive CHARGE syndrome cases 

predicted that 95[38%] cases presented with choanal atresia 

[13]. 

Ontogenesis for the normal development of Posterior nasal 

aperture or Choane 

The development of nasal cavities starts at about fourth 

weeks of fetal life when the precursor neural crest cells 

migrate from the embryonic ectoderm [14].  

ARTICLE INFO   

Article  history:  

Received: 12 October 2016; 

Received in revised form: 

13 November 2016; 

Accepted: 23 November 2016;

 
Keywords  

Anterior nasal aperture, 

Posterior nasal aperture, 

Lateral wall of the nose, 

Nasal septum, 

Choane, 

Vestibule. 

 

 

 

“CHOANAL ATRESIA” 

 EMBRYOLOGICAL BASIS AND ITS CLINICAL SIGNIFICANCE 
Ganesh Elumalai and Siva Brinda Jeyapaul 

Department of Embryology, College of Medicine, Texila American University, South America. 

 
ABSTRACT 

Choanal atresia is a rare congenital condition caused by persistence of the 

buccopharyngeal membrane during the development of embryo. It is characterized by the 

closure of posterior nares in the nasal cavity. The condition is well managed with an 

oropharyngeal airway. A 120 degree nasal endoscope and CT are used in the diagnosis of 

choanal atresia. The definitive treatment for this upper airway obstruction is surgery. The 

less invasive approach is the transnasal one which is the first-line approach currently. If 

this approach is failed transpalatal approach is proceeded which is highly invasive.   
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The increase in nasal swellings and penetration of the 

placodes into the mesenchyme during the subsequent two 

weeks results in the formation of nasal pits followed by nasal 

sacs. Simultaneously when the sacs develop the 

buccopharyngeal or oronasal membrane normally ruptures to 

create a posterior primitive aperture called “Choane” (Fig-1 

& Fig-2) [15].  

 

Fig 1. Schematic representation shows the embryological 

development of choanae. 

 

Fig 2. Schematic representation shows the embryological 

Buccopharyngeal and oropharyngeal membrane ruptures 

to forms choane. 

Ontogenesis for the anomalous Choanal atresia 

If this rupture in the buccopharyngeal or oronasal 

membrane fails to occur, the communication between the 

nasal cavities and the nasopharynx is lost. Failure of this 

membrane rupture leads to the development of a congenital 

anomaly called “Choanal atresia” (Fig-2 & Fig-3) [16, 17].  

The following are the four theories that suggest the 

development of choanal atresia. Out of which, the first and the 

fourth are the widely accepted ones currently: 

 (1) Persistence of the buccopharyngeal membrane from the 

foregut.  

(2) Persistence of mesodermal adhesions in the nasochoanal 

region.  

(3) Persistence of the nasobuccal membrane of Hochstetter.  

(4) Diversion of neural crest cell migration [18].  

The cause was first suggested as the use of methimazole 

an antithyroid drug by Barbero et al (2008).  

Methimazole crosses the placenta and enters the fetal 

circulation which in turn reduces the T4 levels of the fetus 

[19]. Therefore, infants born with choanal atresia have shown 

a marked decrease in their T4 levels. Also, maternal intake of 

more than 3 cups of coffee per day increases the risk of 

choanal atresia by interrupting the membrane rupture[20]. 

This leads to an outgrowth of palate towards the medial side 

which blocks the communication between the nasal cavities 

and the pharynx[21]. The communication between the mouth 

and the pharynx is patent allowing the infant to breathe only 

when they cry. Therefore, an infantile colic helps in the 

diagnosis of choanal atresia [22] (Fig-3). 

 

Fig 3. Schematic representation shows the Obstruction of 

Palatine process causes the choanal atresia. 

Discussion 

The concern for neonates with choanal atresia is increased 

due to the fact that neonates are mandatory nose breathers for 

the first 4-6 weeks of life [23]. Also on looking at the 

newborn’s anatomy, they have a large tongue in 

communication with most of the palate, a larynx that is placed 

more superiorly, and a colossal epiglottis as compared to 

adults(fig3&4). These anatomical modifications exacerbate 

their obstruction when choanal atresia exists [24]. 

       The manifestations of choanal atresia usually differ based 

on unilateral or bilateral obstruction. Bilateral choanal atresia 

is suspected if prenatal polyhydramnios is present [25]. 

Unilateral choanal atresia presents typically in the later stage 

of life and is suspected if unilateral nasal discharge and other 

indications of nasal obstruction are present. Inability to pass a 

naso-gastric tube or a suction tube through one or both nostrils 

also indicates nasal obstruction. An endoscope via the oral 

cavity to visualize the nasal obstruction from below is used in 

the diagnosis [26]. The presence of bony or membranous 

obstruction in the area of choane is easily identified on a CT 

scan [27]. 

The most commonly associated syndrome of choanal 

atresia is CHARGE syndrome. Also known as Hall- Hitner 

syndrome is a rare congenital anomaly with its incidence of 

0.1-1.2 in every 10,000 births [28]. The CD-7 gene of 

chromodomain gene family that codes for protein 

chromodomain helicase DNA-binding protein is mutated in 

this syndrome. Choanal atresia develops in 50-60% of 

neonates of CHARGE syndrome [29]. The 3C triad by 

Verloes for the diagnosis of CHARGE syndrome includes 

choanal atresia, colobama, and semicircular canal hypoplasia. 

The atresia seen in CHARGE is mostly bilateral and bony in 

texture. Choanal atresia coexisting with cardiac abnormalities 

results in fatal outcome.  
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A study by Jongmans et al. in 2005 revealed that 69 of 

107 patients with choanal atresia presented with CHARGE 

syndrome [30].  

       The concern for neonates with choanal atresia is increased 

due to the fact that neonates are mandatory nose breathers for 

the first 4-6 weeks of life. Also on looking at the newborn’s 

anatomy, they have a large tongue in communication with 

most of the palate, a larynx that is placed more superiorly, and 

a colossal epiglottis as compared to adults. These anatomical 

modifications exacerbate their obstruction when choanal 

atresia exists [31]. 

It seems to be no difference between right- or left-side 

unilateral choanal atresia. According to Teissier et al, there is 

a high prevalence on right sided choanal atresia, as our study 

showed [32]. 

The Composition of this congenital anomaly can be 

differentiated into two: osseous-membranous (two-thirds of 

cases) or purely osseous. In our regimens, 77.8% of the cases 

are mixed type[33]. No membranous case was discovered, 

authenticating the idea that choanal atresia is not only a 

membrane in the posterior nasal aperture but actually a 

medialization of the pterygoid processes and the whole lateral 

nasal wall [34]. 

Early diagnosis is trouble free in bilateral cases as 

newborn nasal difficulties lead to show severe clinical 

indications.
 

However, unilateral cases are often diagnosed 

later in life, when patients seek medical treatment because of 

long-standing unilateral nasal obstruction, anosmia, and 

rhinorrhea [35]. This difference in clinical manifestations can 

be concluded from the statistically significant difference 

between the median age at surgery and between the times 

from diagnosis to surgery, which is lesser in the bilateral 

group [36]. 

Conclusion 

On encountering a newborn or a toddler with signs of 

upper airway obstruction one must rule in the possibilities of 

choanal atresia. If choanal atresia is recognised it is obligatory 

to check other anomalies of CHARGE syndrome. If bilateral 

choanal atresia is found stabilizing the patient should be the 

first line before considering surgical intervention as it is 

considered an upper airway emergency. The most effective 

surgical approach is handled to give the patient the best 

possible outcome. 
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