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INTRODUCTION
Various surgical approaches to choanal atresia have been sug-
gested, including the transpalatal (1,2), transeptal (3,4) and endo-
scopic transnasal approach (5,6). Nowadays, the endoscopic
approach combining transnasal and posterior transeptal tech-
nique is considered as the gold standard. The most important
part of the transeptal approach is the resection of the posterior
third of the septum, i.e. the vomer, which seems to be the cru-
cial step in preservation of patency of newly formed choana.
This technique, first proposed by Eiken in 1911 according to
Rudert (7), enables a creation of one unified posterior nasal
space. However, the problem of postoperative scaring arises,
since large spots of bony structures remain denuded, uncov-
ered by mucosa. In order to prevent uncontrolled scaring
processes and consecutive stenosis, a great number of tech-
niques for fashioning mucosal flaps that could permanently
cover the raw bony areas have been described (5,7,8). 
We present a case of unilateral bony choanal atresia in which
we have used our simple surgical modality for fashioning a
mucosal flap that perhaps may help in decreasing the possibili-
ty of postoperative stenosis. 

CASE REPORT
A 14-year old girl complained of complete right-sided nasal
obstruction and permanent mucous secretion dating back from
earliest childhood. Anterior rhinoscopy showed a collection of
mucus in the right nasal cavity and a mucosal hypertrophy of
the right inferior turbinate. Left nasal cavity looked normal.

The endoscopic examination of the right nasal cavity showed a
complete absence of the choana (Figure 1).
Axial CT scans showed typical appearance of the unilateral
bony choanal atresia. Radiological aspects of the surrounding
anatomy (pterygoid plate etc.) showed no particular irregulari-
ties. The only difference between atretic and healthy side of
the nose was the thickness of the bony structures in general at
the atretic side. 

Surgery was preformed under general anesthesia. Additional
decongestion of nasal mucosa was obtained by means of cot-
ton pledgets, soaked in a mixture of 5% solution of cocaine 
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Figure 1. Endoscopic view of the right nasal cavity showing a complete

absence of the choana. The black arrow at seven o’clock shows a typi-

cal collection of mucus at the bottom of the nasal cavity.
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and epinephrine (5:1) and an endoscopically guided infiltration
of local anesthesia of the posterior parts of the nasal septum
(bilaterally) and atretic choana. The endoscopic endonasal sur-
gical technique was performed, using a 4 mm 30° endoscope.
A mucoperiosteal flap at the posterior part of the septum in
the left, healthy nasal cavity was elevated by means of two hor-
izontal incisions connected by the vertical incision along the
posterior septal edge (Figure 2a). The posterior part of the sep-
tum was then fractured with a curette, and its mucosal and
bony remnants were completely removed. A small area of
denuded remaining septal skeleton at the right side was creat-
ed as a future bed for the flap. The atretic choana was then
opened by means of a curette and the diamond burr and con-
nected to the resected area of the posterior part of septum,
thus forming a unified, wide posterior nasal opening (Figure
2b). The mucoperiosteal flap was than used as a biological ban-
dage of the rough posterior septal edge and adjusted to the
previously prepared bed at the opposite septal side. The flap
was fixed with two stitches (Figure 2c). Instead of nasal pack-
ing, the flap was gently covered and protected by means of thin
silicone septal sheets which were left in place for two weeks in
order to allow an optimal and safe adherence of the flap to the
bony skeleton of the nasal septum. The sheets were meticu-
lously sutured at the septum by means of two 4-0 PDS stitches. 
The patient is doing well more than one year after surgery
(Figure 3). 

DISCUSSION
The treatment of choanal atresia should result in enduring
functional nasal breathing with minimal perioperative and
postoperative complications. The endonasal endoscopic tech-
nique combining transnasal with posterior transeptal technique
has become a gold standard in surgery for choanal atresia. It
provides direct visualization of the surgical field without need
for an open approach, offering advantages of surgical precision
in bone resections of the posterior part of septum and the
atretic area. This surgical technique minimizes the trauma of

Figure 2a. The mucoperiosteal flap (F) has been elevated from the left

side of the nasal septum (S), beginning from its choanal margin. CH -

choana. 

Figure 2b. Right nasal cavity. WO - wide opening after the removal of

atretic tissue, B - bed for the mucoperiosteal flap coming from the

other septal side, S - septum. The gray-coloured region - inferior part

of the left, normal choanae. 

Figure 2c. Right nasal cavity. WO - wide opening, F - mucoperiosteal

flap coming from the other septal side, S - septum. The flap has been

fixed by means of two 3-0 stitches. 

A.

B.

C.

Figure 3: Endoscopic view of the posterior part of the right nasal cavity

one year after the surgery. Red arrow-remnant of the nasal septum

completely epithelized with no granulations. White arrow indicates a

large, unified, wide posterior nasal opening.
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the surrounding tissues thus decreasing the rate of postopera-
tive stenosis and the need for revision surgery (5, 7, 9). Samadi et
al (10) found out in a retrospective comprehensive study involv-
ing a period of time between year 1979 -1998 that unilateral
choanal atresia required, on average, 2.7 total procedures,
including dilatation and removal of the stents! They also found
out that nearly all children underwent correction by means of
an endonasal endoscopic surgery. In addition, Rombaux et al.
(11) reported mean surgical repair per patient before obtaining
patent choana to be 1.14 for those operated by means of endo-
scopic endonasal surgery technique, whereas “historic” cases
(operated between year 1990-1998) which were operated with-
out endoscopic control required 1.89 procedures. The patency
of newly created choana at twelve months was much higher in
endoscopic group than in non-endoscopic one (85.7% and
47.3%, respectively). The formation of granulation tissue is a
part of the natural healing process of the denuded bone. 
On the other hand, stenosis can easily occur as a result of an
excessive growth of granulation tissue. Various authors pro-
posed different surgical techniques using mucosal remnants to
form flaps in order to cover with normal epithelium as much
of the raw surfaces as possible. Stankiewicz (5) used the mucosa
of the pharyngeal side and the nasal side of the atresia to cover
the raw areas of the bony resections and recommended the use
of postoperative nasal packing and stents. Rudert (7) described
the technique of preservation of mucosa of the pharyngeal part
of the atresia and fashioning of the protective flaps in order to
cover raw bony areas, followed by Merocel nasal packing post-
operatively. Stamm and Pignatari (8) used the septal mucosa
and mucosa of the atretic nasal faces and folded them over to
cover the raw areas exposed from the removal of the posterior
septum and atretic plates. They also insisted on the use of
nasal packing in order to keep the flaps in place. Contrary to
this, many authors describe techniques that exclude the use of
stents and nasal packing (9, 12), considering the possible disad-
vantages of their long-term use: the irregularity of mucociliary
drainage, bacterial infections and potentially increased scar tis-
sue formation, contributing to stenosis and leading to revision
surgery. Gosepath et al. (13) showed that the incidence of revi-
sions because of postoperative stenosis was three times less in
patients who did not have any stents. The decision whether to
use stents or not remains a subject of controversy in surgical
management of choanal atresia. We abandoned the use of
stents in choanal atresia surgery many years ago since we
noticed increased tendency of scar and granulation tissue for-
mation, remarkably greater than in patients without stents. In
the surgical modality described in this paper we decided to
cover the flap for a while just to protect it from the direct air-
stream, from drying (mummification even possible), infection,
and probable disturbances in the process of local tissues heal-
ing because of physical reasons like uncontrolled nose blow-
ing, sneezing etc.
Some authors emphasized the importance of the lateral bor-
ders of the resection area, considering those parts to be the ori-

gin of the main granulation tissue formation (14). Contrary to
that, the idea for our modality was based on our clinical obser-
vation that the main scar tissue formation, which usually ruins
the initial success of the operation, happens in fact at the
newly created posterior septal margine. This is why we insisted
on covering the well-defined area with specially created
mucoperiosteal septal flap. 
Our technique was quick, safe, without any perioperative or
postoperative complications and resulted in fast postoperative
recovery. This technique seems to be very effective and ele-
gant but requires skilled endoscopic rhino-surgeon. So far it
showed no need for revision surgery and adequate functional
breathing was maintained during the entire follow-up period. 
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Put Murvice 33
23 000 Zadar 
Croatia 

E-mail: neven.skitarelic@zd.t-com.hr


