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SUMMARY

Choanal atresia is a congenital malformation characterized by
a growth defect in the posterior nasal cavity. The obstruction
is usually unilateral and in most cases bony, but it may also be
membranous. The condition is usually congenital, but can also
occur from an injury and is more common in women. The
authors present therapeutic principles used in a patient with
unilateral choanal atresia, illustrating some particularities and
endonasal endoscopic surgical procedure limits.
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RÉSUMÉ
La conduite thérapeutique de l'atrésie choanale

L’atrésie des choanes est une malformation congénitale carac-
térisée par un défaut de croissance dans la cavité nasale
postérieure. L'obstruction est généralement unilatérale et dans la
plupart des cas osseuse, mais elle peut également être membra-
neuse. La condition est habituellement congénitale, mais peut
également se produire d'une blessure et est plus fréquente chez
les femmes. Les auteurs présentent les principes thérapeutiques
utilisés chez un patient avec une atrésie des choanes unilatérale,
illustrant certaines particularités et limites de procédés chirurgi-
caux endoscopiques endonasaux.
Mots-clés: atrésie des choanes, la chirurgie endoscopique
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INTRODUCTION

CC
hoanal atresia is a congenital malformation
arising from insufficient regression of the
oropharyngeal mucosa on the posterior region

of the nasal cavity, thereby separating the nasal cavity of the
nasopharynx through a membrane that can sometimes be
boney [1]. This condition is usually congenital, but it may
also occur due to an injury to the nose [2]. In the case of
congenital choanal atresia, it has an incidence of 1 in 5000
or up to 1 in 10 000 cases and is often one-sided, with a
slight predominance in women [3, 4].

History

Choanal atresia was first described by Roederer in
1755 [5], and in 1854, the first reported successful surgery
of choanal atresia was performed by Carl Emmert on a 7
years old boy using a curved Sharpening tube transnasally

introduced [6]. Over the years it was found that more
interventions are required to maintain nasopharyngeal
communication and the concha open.

Epidemiology

Choanal atresia, especially when it is bilateral, is 
associated with a variety of congenital syndromes. A detailed
examination is therefore needed for patients with bilateral
choanal atresia to refute or confirm the presence of neuro-
logic abnormalities, the delays in physical development or 
specific signs of congenital syndromes [7]. One of the malfor-
mations that can be associated with choanal atresia is
CHARGE syndrome (Coloboma of the eye, Heart defects,
Atresia of the choanae, Retardation of growth and/or devel-
opment, Genital and/or urinary abnormalities, and Ear abnor-
malities and deafness) [1, 8]. Although this malformation is
more prevalent among children of the Caucasian race, there
is no statistical evidence in the literature to support this [8].
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Bilateral choanal atresia is a life-threatening malforma-
tion for the newborn, because of the risk of suffocation 
during lactation. Regarding unilateral choanal atresia, it
appears both on the right and left, without a predisposition
for one side and the membrane is generally bony [9, 10].

Etiology

This condition is often genetic, autosomal recessive
transmitted [11]. However, in the literature there are many
external factors that can lead to this condition, such as the
use of prenatal antithyroid medication [12, 13], tobacco use
during pregnancy or exposure to certain nutrients [14] such
as Vitamin B12, Vitamin D, Zinc, Methionine or coffee
consumption during pregnancy (more than 2-3 cups a day).

Diagnosis

Bilateral choanal atresia is generally diagnosed shortly
after birth because the baby cannot be feed and cyanosis
occurs from asphyxiation during lactation. In the case of
unilateral atresia, it can be diagnosed even in adolescence
and the main symptom is unilateral anterior rhinorrhea [15].

For accurate diagnosis of choanal atresia it is necessary to
perform a CT scan of the paranasal sinuses and the 
skull base, which displays accurate location obstruction (uni-
lateral or bilateral) and histological characteristics, finding if
the obstruction is membranous, bony or mixed [16, 17].

Treatment

Bilateral choanal atresia is a condition that must be
treated surgically as soon as possible, but when it is a 
unilateral atresia, surgery can be performed at a later age [2].
Both bilateral and one-sided atresia requires surgical correc-
tion [14]. The surgical technique used depends primarily on
the age of the child and its one-sidedness or bilateralism [1].

Transnasal puncture is performed under general anesthesia
and it is used for newborns with membranous bilateral atresia.
This involves the surgeon palpating fingers on the membrane
in the back and with the other hand making a puncture with

a scoop, then insert a silicon tube through the created hole,
which will remain in place for a few months and will be
cleaned daily [4, 9].

Transpalatin approach is also performed under general
anesthesia and it is used most often when the choanal 
atresia is bilateral and bony, but it is often associated with
growth disorders secondary to the partial resection of the
palace or even impaired functioning of the Eustachian tube
if it is injured during excision [1, 4, 9, 15].

Trans-septal approach is preferred for children over 5
years with unilateral choanal atresia and involves excision of
the posterior margin of the vomer [9].

According to literature, the treatment of choice is the
intranasal endoscopic approach, with or without inserting a
silicon tube postoperatively [15]. The operative technique
includes both obstructive zone excision and excision of 
posterior margin of the vomer along with muco-periosteal
flap creation to prevent restenosis. Endoscopic approach 
provides better visibility and better control over the surgical
field, assuring the safety and precision of the surgical 
technique [18]. The main complication of this technique is
the restenosis in a few weeks after surgery [15, 19], so it will
require reoperation.

CASE REPORT

We present the case of a 22 years old patient, who 
presented at our clinic with left anterior rhinorrhea, and nasal
obstruction with chronic childhood-onset symptoms but never
investigated.

Endoscopic nasal examination with a 0° rigid rod and
flexible optic fibre shows sero-muco-purulent secretions on
the floor of the left nasal cavity, in the posterior third of the
left nasal passages and on the tail of the left nasal concha.
Fibroscope could not reach the nasopharynx, raising 
suspicion of left choanal atresia. Positive diagnosis is also
made using imaging examination (Fig. 1, 2, 3, 4).

Figure 2Figure 1
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Treatment

The endoscopic endonasal approach was used in the
case of this patient, performed under general anesthesia
with intubation. When inserting the rod in the endoscopic
nasal passage on the right, the presence of edematous
moliforme degeneration of the tail of the right inferior
turbinate was observed. On the left nasal passage there
was an anterior-posterior basal septal ridge creating a
contact between the septum and the inferior nasal
turbinate -  in the middle third, total obstruction in the pos-
terior third of the nasal fossa and sero-muco-purulent
secretions on the side nasal wall, with apparent origin
from the left medium meatus. At the tail of the left inferior
concha, which is hypertrophied, there is a vertical fibrous
membrane completely occluding the left choana (Fig. 5).

Left maxillary antrostomy was made under endoscopic
control with pus aspiration at this level. Left anterior 
ethmoidotomy was later made and the absence of normal
architecture on the ethmoid left sinus was observed with
absence of posterior ethmoid cells. Septal crest bone was
then milled along with the posterior third of the nasal 
septum and the fibrous membrane from the choana (Fig. 6).
This way the nasopharyngeal communication was made.
Bilateral nasal mucotomy of the inferior turbinates was then
made with the shaver and bilateral anterior-posterior nasal

packing was set and kept 48 hours postoperatively.
The surgical treatment was postoperatively aided by

antibiotic treatment and after nasal packing remove nasal
toilet was practiced daily with saline and topical liquids.
Regular check-up of the patient were performed to follow
the postoperative evolution (Fig. 7, 8, 9). Figure 7 shows
the appearance of the left nasal fossa with newly formed
choana one week after surgery. Figure 8 is obtained two
weeks postoperatively. The patient still presents scabs and
shows the formation of a fibrous ring that delimits the

Figure 3 Figure 4
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choanal frame. One month after surgery we obtained mucos-
al healing and preservation of the newly created choanal
frame. (Fig. 9)

RESULTS AND DISCUSSION

Choanal atresia is a common malformation in new-
borns, requiring immediate surgery when it is bilateral in
nature. In some cases the malformation may be gained
from a nasal trauma, and when it is unilateral, this condi-
tion is not life-threatening and sometimes is revealed in
adolescence or even in adulthood, as it was the case 
presented. Regardless of the age at which it is found, it
requires a surgical treatment, in order to ensure optimal
nasal breathing.

Since Roederer described the first time this malforma-
tion, numerous articles and papers were written on the sub-
ject that described several surgical techniques of establishing
choanal communication with the nasopharynx. Today the
approach of choice is the intranasal endoscopic one, with or
without the assembly of postoperative stents. If not resected
the back of the vomer, is mandatory a stent assembly to 
prevent restenosis. Used stent is positioned at the choana
level and stabilized by suturing it to the anterior columela.
Best tolerated material is silicone. The maintenance time of
the stent is for at least 3 months.

CONCLUSIONS

In choanal atresia endoscopic approach is preferred
because it is minimally invasive and provides a detailed view
of the operative field so that the surgeon can have a much
greater precision on what makes a better control over the
area of surgical interest, thus reducing both intraoperative
and postoperative complications.

Postoperative evolution does not only depend on the 
surgical technique used, but also on the patient's genetic
field and postoperative care, the main problem for this inter-
vention being restenosis. If this complication occurs, it
requires a surgical reintervention.

REFERENCES

1. Snow JB, Ballenger JJ, Ballenger’s Otorhinolaryngology Head
and Neck Surgery Sixteenth Edition, BC Decker Inc, 2003

2. Behrbohm H, Kaschke O, Nawka T, Swift A, Ear, Nose and
Throat Diseases With Head and Neck Surgery 3rd Edition,
Thieme, 2009

3. Probst R, Gerhard G, Iro H, Basic Otorhinolaryngology A
Step-By-Step Learning, Thieme, 2006

4. Naumann HH, Head and Neck Surgery. Volume 1: Face, Nose
and Facial Skull, Part II, Thieme, 1995

5. Kumar S, AM, Naik AS, Praveen DS, Choanal atresia: Expe-
rience with transnasal endoscopic technique, Indian Journal of
Otolaryngology and Head and Neck Surgery, Vol. 57, No. 2,
April – June 2005

6. Hengerer AS, Brickman TM, Jeyakumar A, Choanal atresia:
embryologic analysis and evolution of treatment, a 30-year
experience. Laryngoscope. May 2008; 118(5): 862-866

7. Freng  A, Congenital choanal atresia: etiology, morphology
and diagnosis in 82 cases. Scand J Plast Reconstr Surg 1978; 12
(3): 261- 265

8. Harris J, Robert E, Källén B, Epidemiology of Choanal Atresia
With Special Reference to the CHARGE Association,  PEDI-
ATRICS, Vol. 99 No. 3 March 1, 1997

9. Theissing J, Rettinger G, Werner J, ENT – Head and Neck
Surgery: Essential Procedures, Thieme, 2011

10. Keller JL, Kacker A, Choanal atresia, CHARGE association
and congenital nasal stenosis. Otolaryngol Clin North Am
2000; 33 (6): 1343-1351, viii

11. Gershoni-Baruch R, Choanal atresia: evidence for autosomal
recessive inheritance. Am J Med Genet. Dec 1 1992; 44(6):
754-756

12. Barbero P, Valdez R, Rodríguez H et al. Choanal atresia associ-
ated with maternal hyperthyroidism treated with methimazole:
a case-control study. Am J Med Genet A. 2008 Sep 15.
146A(18): 2390-5

13. Lee LJ, Canfield MA, Hashmi SS, Moffitt KB, Marengo L,
Agopian AJ et al. Association between thyroxine levels at
birth and choanal atresia or stenosis among infants in Texas,
2004-2007. Birth Defects Res A Clin Mol Teratol. 2012 Nov.
94(11): 951-4. [Medline]

14. Kancherla V, Romitti PA, Sun L et al. Descriptive and risk fac-
tor analysis for choanal atresia: The National Birth Defects
Prevention Study, 1997-2007. Eur J Med Genet. 2014 Feb 24.
[Medline]

15. Anniko M, Bernal-Spekelsen M, Bonkowsky V, Otorhino-
laringology, Head&Neck Surgery. European Manual of Medi-
cine, Springer, 2010

16. Corrales CE, Koltai PJ, Choanal atresia: current concepts and
controversies. Curr Opin Otolaryngol Head Neck Surg. Dec
2009; 17(6): 466-470

17. Kancherla V, Epidemiology of choanal atresia - the National
Birth Defects Prevention Study. University of Iowa, 2010

18. Schweinfurth  JM, Image guidance-assisted repair of bilateral
choanal atresia. Laryngoscope, 2002

19. Josephson  G.D. ,Vickery  C.L. , Giles  W.C., Gross  C.W.,
Transnasal endoscopic repair of congenital choanal atresia:
long-term results. Arch Otolaryngol Head Neck Surg 1998

Figure 8 Figure 9


