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Introduction

Sinonasal inflammatory disease
is a serious health problem and
a common disease. Nowadays,
computed tomography is the
method of choice in the evaluation
of the extent of disease and in
the search for fairly common
anatomical variations prior to
functional endoscopic sinus sur-
gery (FESS). Interest in paranasal
sinus anatomy and variations has
increased with the introduction
of functional endoscopic sinus
surgery and the concept of the
ostiomeatal complex.1 Anatomical
variations can be broken down
into structural abnormalities,
increased pneumatisation and

supplementary  openings. Most
anatomical variations are found to
an equal extent in control and
sinusitis patients. The anatomical
variations which are most com-
monly associated with sinus
pathology are septal deviations
and true concha bullosa.1 The
aetiology  of sinusitis is still not
fully understood despite ongoing
research. Mucociliary clearance,
adequate nasal airflow, the physio-
logical condition of the nasal
cavity , sinuses and anatomical
variations may play an important
role. 

The nasal cavities are separated
along the midline by the nasal
 septum. The main components of
the nasal septum are the vomer,

the perpendicular plate of the
 ethmoid, the quadrangular carti-
lage, the membranous septum,
and the columella. The nasal
cavities  are pear-shaped and
wider caudally. The lateral wall
contains three or four conchae
that are known as the inferior,
middle, superior and supreme.2

Anatomical variations may result
in ostiomeatal complex obstruc-
tion, which was identified as a fac-
tor in the aetiology of sinusitis by
Stammberger and Messerklinger,
the pioneers in this area.2,3

Our purpose in this study was to
investigate the incidence of sinus,
ostiomeatal and frontal recess
disease  on both sides in patients
with nasal septal deviation and
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concha bullosa, the two most
common  anatomic variations.

Materials and methods

We reviewed the CT studies con-
ducted between 2003 and 2005 of
the paranasal sinuses of
157 patients. All the examinations
were performed to evaluate a
symptom referable to the
sinonasal region. Nasal vasocon-
strictors were not administered.
Patient histories were not taken
into consideration. Twenty-seven
examinations were not included in
the study secondary to prior sur-
gery or tumour destruction. The
study included 130 examinations.
Two radiologists evaluated the
examinations and a consensus was
obtained when there was a differ-
ence of opinion (H.G.H, E.Y.). CT
was performed on three scanners:
a General Electric Sytec SRI
(Milwaukee, Wisconsin, USA), a
Hitachi Radix Turbo Scanner
(Kashiwa, Chiba, Japan), and a
Siemens Somatom Balance
(Forchheim, Germany). CT scans
were obtained in the coronal plane
with 3-mm slices starting from the
anterior margin of the frontal
sinus to the posterior wall of the
sphenoid sinus. Fifty-eight
patients had both nasal septal
deviation and concha bullosa.
Deviation of the nasal septum was
subjectively assessed as being
absent, mild, moderate, or severe,
and the direction of deviation was
described by the convexity of the
septal curvature. In the case of S-
shaped deviation, the side was
determined using the most promi-
nent convexity, either left or right.
We recorded the presence and
degree of septal deviation (mild,
moderate and severe), the direc-
tion of septal deviation, sinus,
ostiomeatal and frontal recess dis-

ease. Any evidence of mucosal
changes, ranging from minimal to
total opacification, was consid-
ered to be disease. We assessed
the presence of disease in the
sinus, ostiomeatal complex and
frontal recess. The left and right
sides of each of the frontal, eth-
moid, sphenoid and maxillary
sinuses were evaluated. Any sign
of pneumatisation in the middle
turbinate was classified as concha
bullosa. In the presence of bilateral
concha bullosa, the larger one was
considered to be the dominant
concha bullosa. Furthermore, con-
cha bullosa cases were divided
into three groups according to the
location of the ostium, as draining
either to the frontal recess or the
hiatus semilunaris or adjacent air
cells along the basal lamina.
We summarised the data using
SPSS 11.5 (SPSS, Inc., Chicago,
IL). Descriptive statistics were
analysed for age as mean ± stan-
dard deviation, for scores as medi-
an (minimum-maximum), and for
categorical variables as percent-
age values. Student’s t-test or the
Mann Whitney U-test were used
to determine statistical significance
in the difference between mean
values for groups. For categorical
comparisons, we used chi-square
testing or Fisher’s exact test. Values
of p <0.05 were considered to be
statistically significant.

Results

Our study group consisted of
patients diagnosed as having nasal
septal deviation and concha bul-
losa at the same time. The average
age was 35, ranging from 18 to 64.
Thirty-five patients were female
(60.34%) and 23 were male
(39.66%). Nasal septal deviation
was found to be mild in
15 patients (25.86%), moderate in

24 (41.37%), and severe in 19
(32.75%). In all patients the side
of deviation was contralateral to
the side of concha bullosa and, if
concha bullosa was bilateral, con-
tralateral to the dominant one (the
largest). There was no mucosal
contact in any patient. Of
58 patients with concha bullosa
and nasal septal deviation, 27 had
sinusitis on the right side, and 31
did not (p >0.05). Twenty-three of
them had sinusitis on the left, and
35 did not. Twenty-six patients
had deviation to the right. Nine of
these patients had sinusitis on the
left and ten had sinusitis on the
right. Sixteen of them did not have
sinusitis on the right. Thirty-two
patients had deviation to the left.
Fourteen of these patients had
sinusitis on the left and 17 patients
on the right. Eighteen of them
had no sinusitis on the left. No
statistical  difference was found
(p >0.05). Fifteen patients had
bilateral sinusitis (Table 1). No
correlation was found with frontal
recess or ostiomeatal disease on
either side of the paranasal sinus
region (p >0.05) (Table 2).
Illustrations of different combina-
tions are given in Figures 1,2,3,4. 

The incidence of infected con-
cha bullosa and ostium location
was independent of the direction
of septal deviation (p >0.05). There
was a statistically significant rela-
tionship between sinusitis inci-
dence in the groups depending on
the severity of nasal septal devia-
tion (p = 0.002). The incidence of
sinusitis in the severe nasal septal
deviation group was higher than in
mild (p = 0.001) and moderate
groups (p <0.001) (Table 3). 

Discussion

Septal deviation is the most com-
monly seen deformity of the nose,
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either congenital or acquired. The
reported incidence is as high as
40%.4 Similarly, concha bullosa is
the most common anatomical
variation in the ostiomeatal com-
plex region (15-34%).4-7 There
have been a few studies examining
their coexistence. The results are
quite variable, ranging from 35-
79%.8,9 In our study, the incidence
of coexistence was 44.6%. This
high percentage has drawn the
attention of some researchers, as
it did ours. There appears to be
some unknown developmental
relationship between a concha
bullosa and nasal septal deviation.
Stammberger3 has proposed two

discrete hypotheses for the devel-
opment of concha bullosa. The
first one suggests that, after
 formation of the nasal septal
 deviation, unfilled space ‘ex vacuo’
provokes the development of
 concha bullosa. This implies that
septal deviation is responsible for
the development of concha bullosa.
The second one suggests that
 septal deviation and concha bullosa
are two anatomic variants found
incidentally and concomitantly. 

Some reports have suggested a
relationship between the presence
of a concha bullosa and sinusi-
tis,10,11 but others have found
none.8,12 There are some reports

supporting the relationship
between nasal septal deviation and
sinusitis.13,14 But others disagree.8,15

These studies did not necessarily
examine the issue of coexistence.
Severe asymmetric bowing of the
nasal septum and accompanying
concha bullosa may narrow the
middle meatus, possibly leading
to sinusitis. As far as we know,
this is the first report that
examines  the incidence of sinusitis
on either side of the paranasal sinus
region in a group where these two
most common anatomical varia-
tions occur at the same time. 

A significant correlation has
been found between the presence
of unilateral or dominant concha
bullosa in the presence of nasal
septal deviation to the contralateral
side.8,9,16 In our study, the deviation
direction was contralateral to
the side of concha bullosa and,
if bilateral, contralateral to the
dominant  concha bullosa in all
patients. Elahi et al.16 concluded
that increasing angles of septal
deviation are associated with
bilateral  sinus disease and concha
bullosa. However, Uygur et al.9

failed to find any difference
between patients with and without
concha bullosa and the angle of
deviation. In their study, the mean
angle was 13.0 ± 4.0 and 13.0 ±

Table 1

Incidence of sinusitis

Table 2

Frontal recess and ostiomeatal disease incidence

Right septal
deviation and
concha bullosa

Total Left septal
 deviation and
concha bullosa

Total

p>0.05

Absent Present Absent Present

Sinusitis
side

Absent 12
37.5%

13
50%

25
43.1%

13
50%

12
37.5%

25
43.1%

Left 5
15.6%

3
11.5%

8
13.8%

3
11.5%

5
15.6%

8
13.8%

Right 6
18.8%

4
15.4%

10
17.2%

4
15.4%

6
18.8%

10
17.2%

Bilateral 9
28.1%

6
23.1

15
25.9%

6
23.1%

9
28.1%

15
25.9%

Total 32
100%

26
100%

58
100%

26
100%

32
100%

58
100%

Right 
frontal 
recess
 disease

Left
frontal
recess
 disease

Bilateral
frontal 
recess
 disease

Total Right
ostio -
meatal
disease

Left
ostiomeatal
disease

Bilateral
ostio -
meatal 
disease

Total p

Deviation
to right

2 
(50%) 

2
(50%) 

0
(0%)

4 
(100%) 

4
(57.2%)  

3 
(42.8%) 

2
(28.5%)

7 
(100%) p >0.05

Deviation
to left

6 
(42.8%) 

8 
(57.2%) 

6
(42.8%)

14 
(100%)

5 
(38.4%)

8 
(61.6%) 

3
(23.07%)

13 
(100%) p >0.05

Total 8 
(44.4%) 

10
(55.5%)

6
(33.3%)

18
(100%)

9 
(45%) 

11
(55%)

5
(25%)

20
(100%)
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4.2 degrees in cases with and
without concha bullosa. Some
researchers agree that deviation is
not a direct result of the mass
effect of concha bullosa.8,9 Aktas et
al.17 found a significant relation-
ship between nasal septal deviation
and unilateral concha bullosa. But
there was no relationship between
bilateral concha bullosa and nasal
septal deviation in their study. In

some studies, sinusitis incidence
and severity increased with the
angle of the nasal septal devia-
tion.16,18 In our study, the incidence
of sinusitis in the severe nasal
septal  deviation group was higher
than in mild and moderate groups. 

According to Shin et al.,11

 inadequate airflow in nasal septal
deviation might be an important
causative factor of nasal and sinus

infection. In their study, there was
a similar probability of developing
sinusitis on either side. Jang et al.19

measured mucociliary clearance
using a saccharine test for both
nasal cavities in cases with nasal
septal deviation. In that study,
 concave-side septal mucosae had
impaired mucociliary transport,
presumably due to ciliary loss,
increased inflammation, and

Table 3

Degree of septal deviation and sinusitis

Figure 1
Bilateral concha bullosa (*), dominant on the left with moder-
ate nasal septal deviation to the right. There is no sinus,
ostiomeatal or frontal disease.

Degree of septal deviation
Total

Mild Moderate Severe

Sinusitis

Absent

Count 8 15 2 25

% in sinusitisgroup 32.0% 60.0% 8.0% 100%

% in septal deviation group 53.3% 62.5% 10.5% 43.1%

Present

Count 7 9 17 33

% in sinusitisgroup 21.2% 27.3% 51.5% 100%

% in septal deviation group 46.7% 37.5% 89.5% 56.9%

Total

Count 15 24 19 58

% in sinusitisgroup 25.9% 41.4% 32.8% 100%

% in septal deviation group 100% 100% 100% 100%

Figure 2
Concha bullosa on the right (*) with severe nasal septal devia-
tion to the left. There is severe mucosal disease in the right
maxillary sinus (arrow) and ostiomeatal disease on the right.
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decreased density of the glandular
acini. The infiltration of inflam-
matory cells was more prominent
in the concave-side septal mucosa
than on the convex side. It is there-
fore reasonable to conclude that
not only inadequate airflow on the
nasal septal deviation side but also
mucociliary transport disturbance
on the contralateral side may
explain the similar incidences of
sinusitis on either side of the
paranasal sinus region in our
study. Similarly, in a few clinical
studies, nasal septal deviation
affected both the ipsilateral and
contralateral sides.16,18 In contra-
diction, Calhoun et al.10 found
ostiomeatal complex and ethmoid
sinus disease only on the side to
which the septum deviated. 

Our study is limited due to sev-
eral factors. The study group was
relatively small. Our findings
should be repeated in a larger
 population. The subjects were
referred to our clinic with a suspi-
cion of disease in the sinonasal
region. Our results therefore apply
to a symptomatic population and
cannot be generalised. In addition,
a CT study only provides a snap-
shot view of a patient’s sinuses,
and the CT does not always corre-
late well with patient symptoms.20

We preferred to look at disease
incidence on both sides of the
paranasal cavity in the same
patient. An alternative approach
would have been to have a control
group which had neither nasal sep-
tal deviation nor concha bullosa. 

Conclusions

The incidence of the coexistence
of nasal septal deviation and con-
cha bullosa is high (44.6%). In
these patients, there would not
appear to be any statistically sig-
nificant differences between the
laterality of sinus, ostiomeatal and
frontal recess disease (p >0.05).
The incidence of sinusitis in
severe nasal septal deviation is
higher than in mild (p = 0.001)
and moderate groups (p <0.001).
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