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BACKGROUND AND PURPOSE: The incidence of middle turbinate pneumatization, or
concha bullosa, has been well described in the literature. However, to our knowledge, no study has
evaluated concha bullosa in relation to nasal septal deviation. We sought to analyze the incidence
of concha bullosa and any correlation with nasal septal deviation and paranasal sinus disease.

METHODS: Three neuroradiologists retrospectively reviewed findings of 1095 consecutive
paranasal sinus CT studies conducted between 2001 and 2002. All examinations were performed
for evaluation of a symptom referable to the sinonasal region. Paranasal sinus inflammatory
disease was identified and graded as mild, moderate, or severe. Sphenoid, ethmoid, maxillary,
and frontal sinuses were each graded separately on both sides. If a concha bullosa was present,
it was graded in size as small, moderate, or large. If bilateral concha were present, sizes were
compared and when one was larger, it was identified as dominant. When nasal septal deviation
was present, it was graded as mild, moderate, or severe. The direction of nasal septal deviation
was identified as the face of the convex surface.

RESULTS: There was a clear association between the presence of a unilateral concha, or a
dominant concha (in the case of bilateral concha), and the presence of nasal septal deviation
(P < .0001). Moreover, there was a significant relationship between the presence of concha
bullosa and deviation of the nasal septal to the contralateral side (P < .0001). This inverse
association was present regardless of the size of the concha bullosa or degree of septal
deviation. In every case, there was some preservation of air channels between the dominant
concha and the nasal septum. Seventy-three percent of patients with concha bullosa had
paranasal sinus inflammatory disease; 78% of patients without concha bullosa also had some
form of inflammatory disease.

CONCLUSION: Concha bullosa is a common anatomic variant. There is a strong association
between the presence of a concha bullosa and contralateral deviation of the nasal septum. Nasal
septal deviation away from the dominant concha, with preserved adjacent air channels, suggests
that the deviation is not a direct result of mass effect from the concha. No increased incidence
of paranasal sinus disease exists in patients with concha bullosa.

Several authors have assessed the relationship be-
tween sinonasal anatomic variants and the incidence
of sinusitis. The incidence of Haller cells has been
reported to vary from 2–45%, and although some
reports have found a statistically significant relation-
ship between maxillary sinusitis and medium or large
Haller cells (1), it is generally believed that the pres-
ence of a Haller cell is not related to sinusitis (2, 3).

The incidence of agger nasi cells has been reported to
vary from 3% to almost 100%, and its presence has
been firmly associated with frontal sinusitis (2). The
incidence of Onodi cells varies from 3.4–51%. Al-
though not associated with sinusitis, its presence does
pose an increased incidence of surgical complications
(2, 4). There are two anatomic variants, the middle
turbinate concha bullosa and nasal septal deviation;
however, adequate documentation of their anatomy
and etiology has not appeared in the literature either
to support or refute their roles in sinusitis. The inci-
dence of CT findings positive for concha bullosa has
varied from 14–53%, and the relationship of concha
bullosa to paranasal sinus disease continues to be
debated (5, 6). Similarly, the role of nasal septal
deviation in the etiology of sinusitis remains unclear.
Our empirical observations regarding CT signs of
paranasal sinus have suggested that when a concha
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bullosa was present, the nasal septum was deviated
with a convexity to the opposite side and the airway
between the concha and septum maintained. Herein
we evaluate these observations to assess the relation-
ship among concha bullosa, nasal septal deviation,
and sinusitis in a large series that would yield statis-
tically relevant data.

Methods
We retrospectively searched our radiology database for all

paranasal sinus CT findings obtained between January 1, 2000,
and December 31, 2002. The study was performed with insti-
tutional review board and HIPAA approval number GCO
03–0407. CT was performed on three CT scanners (GE Med-
ical Systems HiSpeed CT/I or GE Medical Systems LightSpeed
Ultra, GE Medical Systems, Milwaukee, WI; and Siemens
Sensation 4, Siemens, Erlangen, Germany) to obtain
2.5–3.0-mm axial and coronal studies of the paranasal sinuses.
Nasal vasoconstrictors were not administered. All patients
were referred for CT owing to a clinical symptom presumably
referable to the sinonasal region. Patient histories were not
taken into account. Therefore, the data were not sorted by
specific patient complaints or symptoms. A total of 1095 con-
secutive CT studies were identified. Of these cases, 97 studies
were eliminated because either a tumor or prior surgery had
destroyed some or most of the anatomic structures being stud-
ied. Of the 998 cases included in this study, the examinations
were reviewed by three neuroradiologists (J.S.S., J.N.L.,
P.M.S.) and any differences in opinions were resolved by con-
sensus. The left and right sides of each of the frontal, ethmoid,
sphenoid, and maxillary sinuses were assessed separately for
the presence of mucosal disease. This disease was evaluated as
either being present or absent. A concha bullosa was defined as
being present when more than 50% of the vertical height
(measured from superior to inferior in the coronal plane) of
the middle turbinate was pneumatized. A concha was subjec-
tively assessed as being absent, small, moderate, or large. If
bilateral concha were present, they were assessed as being
equal in size or one was designated as the dominant concha.
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 curva-
ture. The preservation or obliteration of the air channel be-
tween a concha (unilateral or dominant concha) and the nasal
septum was also assessed. SAS statistical software (Institute
Incorporated, Cary, NC) was used to summarize the data.
Analysis was performed with chi-square and Wilcoxon ranked
sum techniques.

Results

The median age of the patients was 44 years (range,
0–98 years). There were 598 female (60%) and 400
male (40%) patients. Of the 998 patients, 648/998
(65%) had nasal septal deviation; 343 (51%) had a
convexity to the right, 320 (49%) had the convexity to
the left, and 15 (2%) had biconvex nasal septal devi-
ation. Because these 15 patients with biconvex devi-
ation technically had deviation in both directions,
they were included in both the “left” and “right”
convexity groups, leading to a total of 102% for the
three groups.

Of the 998 patients, 436 (44%) had at least one
concha bullosa, 227 (23%) patients had a unilateral
concha, and 209 (21%) had bilateral concha. Of the
patients with bilateral concha, 85/209 (41%) had
equal sized concha and 124 (59%) were judged as
having a larger, dominant concha. Overall, 351/998
(35%) patients had either a unilateral or dominant (if
bilateral) concha. Of these 351 patients, 149 (42%)
had a small concha, 156 (44%) had a medium-sized
concha, and 46 (13%) had a large concha. Of all 998
patients, 647 (65%) had either no concha or bilateral
concha of equal size (Table 1).

When considering patients with either a unilateral
or dominant concha and the presence or absence of
nasal septal deviation, 276/351 (79%) of patients with
a unilateral or dominant concha had nasal septal
deviation, but only 75 (21%) with a unilateral or
dominant concha did not have nasal septal deviation;
357/647 (55%) of patients without a unilateral or
dominant concha had nasal septal deviation, and a
similar number, 275/647 (43%), of patients without a
unilateral or dominant concha did not have nasal
septal deviation (Table 2). In patients with a left-
sided unilateral or dominant concha, 117/166 (70%)
had right-sided nasal septal deviation, 11 (7%) had
left-sided nasal septal deviation, and 38 (23%) had no
nasal septal deviation. In patients with a right-sided
unilateral or dominant concha, 127/185 (69%) had
left-sided nasal septal deviation, 21 (11%) had right-
sided nasal septal deviation, and 37 (20%) had no
nasal septal deviation (Table 3). There was a strong

TABLE 1: Summary of incidence, unilateral or bilateral occurrence, and size of concha bullosa
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association between a unilateral or dominant concha
and contralateral nasal septal deviation (P � .0001).

When considering patients with a unilateral or
dominant concha and nasal septal deviation, the as-
sociation of septal deviation was greater in patients
with medium or large concha than in those with small
concha. Forty-one of 46 (89%) patients with a large
unilateral or dominant concha had associated septal
deviation; 136/156 (87%) patients with a medium
unilateral or dominant concha had associated septal
deviation; and 100/149 (67%) patients with a small
unilateral or dominant concha had associated septal
deviation (P � 001).

When considering the relationship of sinus disease
and nasal septal deviation, 504/648 (78%) of patients
with nasal septal deviation had some sinus disease,
and 253/350 (72%) without nasal septal deviation had
some sinus disease (P � .0531) (Table 4). Of all 998
patients, 757 (76%) had some sinus disease; 318/436
(73%) of patients with a concha had sinus disease,
and 439/562 (78%) of patients without a concha also
had some sinus disease (P � .44). The relationship
between a unilateral or dominant concha and right-
sided sinus disease was not significant (P � .78), and
the relationship between a unilateral or dominant
concha and left-sided sinus disease was not significant
(P � .53).

There was no association between a unilateral or
dominant concha and disease in any single sinus (eg,
right or left frontal, right or left ethmoid, etc). P
values ranged from 0.26 to 0.90.

Specifically, there was no association between the
presence of a concha bullosa and an increased inci-
dence of disease in any ipsilateral sinus. There was no
relationship between a deviated septum (P � .41) or
a unilateral or dominant concha (P � .72) and the
side of any sinus inflammatory disease based on the
Wilcoxon ranked sum test.

Discussion
One of the explanations given for the wide reported

incidence (14–53%) of concha bullosa, as assessed on

the basis of CT findings, is that the definition of a
concha bullosa has varied among studies. Some re-
ports have defined a concha as any aeration of the
middle turbinate, even if the aeration is restricted to
the upper nonbulbous portion of the turbinate. Other
reports have restricted the definition of a concha
bullosa to those cases wherein the aeration extends
caudally into the bulbous portion of the middle tur-
binate (2, 3, 5–13). Because most otolaryngologic sur-
geons restrict the diagnosis of a concha to those cases
that have pneumatization of the bulbous portion of
the middle turbinate, we adapted the definition of a
concha as a middle turbinate with pneumatization
extending caudally at least 50% of the vertical height
of the middle turbinate. This invariably brought the
aeration into the bulbous portion of the turbinate and
was an easily measured criterion on coronal CT stud-
ies (Fig 1). In our study, a concha was present in 44%
of the cases and was unilateral or dominant in 35% of
patients. Of these conchae, 42% were small, 44%
were moderate, and 13% were large.

The population studied was referred for CT owing
to a specific symptom presumably related to potential
disease in the sinonasal region. Therefore, statistical
inference of our results applies only to a symptomatic
population. The incidence of concha bullosa, sinusitis,
nasal septal deviation, and associations thereof apply
only to patients who present to a healthcare provider
with complaints potentially caused by sinonasal dis-
ease. No conclusion about the general population is
made from the results of this study.

Some reports have suggested a relationship be-
tween the presence of a concha bullosa and sinusitis
(14, 15), but other reports have found no direct rela-
tionship (16, 17). We found no correlation between
the presence of a concha bullosa and sinus disease.
Seventy-two percent of patients with a concha had
sinus disease, but 78% of patients had sinus disease
without a concha. This relationship held true for uni-
lateral and contralateral sinusitis.

With regard to nasal septal deviation, it is reported
in 20–31% of the population and severe deviation has
been noted as a contributing factor for sinusitis (14,

TABLE 4: Distribution of nasal septal deviation and concha bullosa
in the patient population studied

Sinus Disease Present

No septal deviation 253 /350 (72%)
Septal deviation 504 /648 (78%)
No concha 439 /562 (78%)
Concha 318 /436 (73%)

TABLE 2: Incidence of nasal septal deviation in patients with and
without unilateral or dominant, if bilateral concha bullosa

No Septal
Deviation

Septal
Deviation

No unilateral or dominant
concha

275/647 (43%) 357/647 (55%)

Unilateral or dominant
concha present

75/351 (21%) 276/351 (79%)

TABLE 3: Incidence of nasal septal deviation broken down by convexity compared to the presence and location of unilateral or dominant, if bilat-
eral concha bullosa

No Septal Deviation Rightward Septal Deviation Leftward Septal Deviation

No concha or equal bilateral concha 275 /632 (44%) 190 /632 (30%) 167 /632 (26%)
Right unilateral or dominant concha 37 /185 (20%) 21 /185 (11%) 127 /185 (69%)
Left unilateral or dominant concha 38 /166 (23%) 117 /166 (70%) 11 /166 (7%)
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18, 19). Another study reported a possible causal
relationship between concha bullosa or septal devia-
tion and sinus disease (15). Conversely, one study did
not demonstrate a causal relationship between nasal
septal deviation and sinusitis (20).

We defined nasal septal deviation as any bending of
the nasal septal contour as evaluated on coronal CT
studies. The direction of the deviation was defined by
the side of the convexity of the curvature. Subjec-
tively, we classified the deviation as absent, mild,
moderate, or severe. We found that nasal septal de-
viation of some degree was present in 65% of the
cases. There was no relationship found between nasal
septal deviation and sinus disease.

We also found that there was a strong relationship
between the presence of a concha (unilateral or a
dominant concha) and deviation of the nasal septal

convexity away from the concha (P � .0001). We also
found, however, that there was always maintenance of
the nasal air channel between the medial aspect of the
concha (unilateral or dominant concha) and the ad-
jacent surface of the nasal septum (Figs 2–4). This
implies that the deviation of the septum away from
the concha is not the result of the concha pushing the
septum. Rather, there appears to be some as yet
unknown developmental relationship between a con-
cha and the nasal septum. It is analogous to the
“chicken and the egg” conundrum. We could find no
information that suggested whether the concha devel-
ops first and the nasal septum somehow “senses” the
mass effect of the concha and correspondingly devel-
oped away from this side, or if the septal deviation
develops first and then the concha enlarges to par-
tially fill the expanded air channel. In either case, the

FIG 1. Coronal CT scans showing the definition of a concha bullosa.
A, Coronal CT scan of the paranasal sinuses shows pneumatization (arrow) of just under 50% of the vertical height of the right middle

turbinate. This was not considered to be a concha bullosa in this study. There is no deviation of the nasal septum. There is inflammatory
mucosal thickening obstructing the left infundibulum.

B, Coronal CT scan of the paranasal sinuses shows pneumatization (arrow) of more than 50% of the vertical height of the right middle
turbinate. This pneumatization extends into the caudal bulbous portion of the turbinate. This was considered to be a small concha
bullosa in this study. Also note that the nasal septum is moderately deviated convexity to the left and there is preservation of the air
channel between the concha and the nasal septum. There is some mucosal thickening in both maxillary sinuses.

FIG 2. Coronal CT scan of the paranasal sinuses shows a
moderate-sized left concha bullosa with moderate deviation of
the nasal septum convexity to the right. Note that there is pres-
ervation of the air channel between the concha and the nasal
septum. There is mucosal disease in both ethmoid sinuses.

FIG 3. Coronal CT scan of the paranasal sinuses shows a large
left concha bullosa with severe deviation of the nasal septum
convexity to the right. Note that there is preservation of the air
channel between the concha and the nasal septum. There is
mucosal disease in both maxillary sinuses.
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septal deviation is often so great that there is com-
promise of the contralateral nasal air channels.

Conclusion
When a unilateral or dominant concha bullosa is

present, there is no statistical relationship with any
sinus disease (on either side). There is, however, a
strong relationship between the presence of a unilat-
eral or dominant concha and contralateral nasal sep-
tal deviation while the air channel between the con-
cha and the nasal septum is preserved. There is no
statistical relationship between nasal septal deviation
and the presence of any sinus disease.
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