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Research Article ABSTRACT 
Objective: To evaluate the relationship between concha bullosa (CB) and nasal septum deviation (NSD) with 
maxillary sinus pathologies with cone-beam computed tomography (CBCT). 
Materials and Methods: The whole face CBCT data of 700 (383 male and 317 female) patients aged between 
6-92 years who applied to Gaziantep University Faculty of Dentistry Department of Dentomaxillofacial 
Radiology for any reason between 2017-2019 was evaluated retrospectively. CB, NSD and maxillary sinus 
pathologies were investigated on the images. 
Results: NSD was found as 64.3%, concha bullosa as 27.9% on the right, 24.1% on the left, and maxillary sinus 
pathologies were 48.6% on the right and 44.4% on the left. While NSD was towards the left, the absence of 
right concha bullosa was found to be significant. No significant relationship was observed between the 
presence of CB and maxillary sinus pathologies. There was no significant relationship between NSD and 
maxillary sinus pathologies. 
Conclusions: There was a significant relationship between the presence of CB and NSD, but the presence of CB 
had no effect on maxillary sinus pathologies. CBCT is an important diagnostic tool in the evaluation of the 
anatomical variations of the osteomeatal complex and three-dimensional examination of maxillary sinus. 
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Introduction 

Concha bullosa (CB) is the pneumatization of the 
middle turbinate, which normally does not contain air. It is 
possible for the upper and lower turbinates to be 
pneumatized, but this is very rare.1 CB is the most 
common anatomical variation in the region of the 
osteomeatal complex (OMC), and although the exact 
cause of its formation is unknown, it is thought that the 
course of airflow in the nasal cavity has an important role 
in its formation.2 The nasal septum is formed by the union 
of the septal cartilage and the vomer.3 The causes of nasal 
septum deviation (NSD) include intrauterine, perinatal and 
postnatal traumas, developmental defects, growth 
anomalies of facial structures, congenital deformities, 
finger sucking, mouth breathing and pressure applied to 

the palate with the tongue.4,5 The presence of CB may 
cause a broad-based curvature of the nasal septum. 
Anatomical variations can narrow or block the OMC.6, 7 
Anatomical variations of the OMC predispose to infection. 
This causes focal symptoms in some patients and 
accordingly maxillary sinus pathologies may occur.8 The 
maxillary sinuses are the largest of the four paranasal 
sinuses located lateral to the nasal cavity, connected to 
the ostium and the nasal cavity, and are in close 
anatomical relationship with the maxillary teeth.9 Apical 
surgery, removal of impacted teeth in the posterior 
maxilla, application of dental implants, endoscopic sinus 
surgery carries the risk of affecting sinus integrity during 
other oral surgical procedures and surgical procedures 
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involving the paranasal sinuses such as rhinoplasty and 
may therefore cause pathological changes in the sinus.10 
Some osteomeatal obstructions, allergies, odontogenic 
infections, as well as concha bullosa and nasal septum 
deviation can cause maxillary sinus pathologies.11 NSD and 
CB can cause headache by obstructing or compressing the 
nasal airway. These are often treated with surgical 
procedures. Very large CB may compress the uncinate 
process and obstruct the infundibulum. This is a major risk 
factor for ethmoid and maxillary sinus diseases. It is 
important to detect variations before hand in order to 
prevent possible complications in patients who are 
planned for endoscopic surgery.12  

Cone-beam computed tomography (CBCT) is one of 
the most preferred imaging systems to evaluate the 
anatomical structure of the head and neck region. 
According to computed tomography; CBCT is 
recommended for three-dimensional imaging of the 
maxillary sinuses and nasal cavity due to its advantages 
such as lower radiation dose, higher image quality, and 
less metal artifact caused by dental restorations.13 

The aim of this study is to retrospectively examine CB 
and NSD with maxillary sinus pathologies on CBCT images 
and evaluate the relationship between them. 

 

Materials and methods 
 

Before the study, the ethical approval was obtained 
from Clinical Researches Ethics Committee of Gaziantep 
University (Protocol No: 2020/358). In this study, CBCT 
images of asymptomatic patients aged 6-92 years who 
underwent CBCT for any reason with the Planmeca 
Promax 3D (Helsinki, Oy, Finland) CBCT device between 
2017-2020 in Gaziantep University Faculty of Dentistry 

Department of Dentomaxillofacial Radiology were used. 
Multiplanar images were obtained from 16×9, 16×16 FOV 
(field of view) with 0.4 mm3 voxel size and 1 mm slice 
thickness. Romexis Viewer (Planmeca, Helsinki, Finland) 
software was used to evaluate the images in the coronal, 
sagittal and axial planes. Inclusion criteria were CBCT 
images in which the paranasal sinuses could be examined 
in the study area and no distortion, magnification, artifact, 
and foreign bodies were seen. Exclusion criteria; syndrome 
and facial growth disorder, presence of metabolic disease 
involving the bone, presence of cyst, tumor and fracture 
line in the examination area, presence of cyst affecting the 
maxillary sinuses, tumor and trauma in the maxillofacial 
region, odontogenic infection. 

 

Image Analysis 
Romexis software (Helsinki, Oy, Finlandiya) was used 

to analyze the images. On CBCT images, the presence of 
nasal septum deviation, concha bullosa and maxillary 
sinus pathology were investigated (Figure 1). Maxillary 
sinus pathologies were categorized as localized mucosal 
thickening, generalized mucosal thickening, polypoidal 
mucosal thickening, partial opacification and total 
opacification (Figure 2). All data were evaluated as right 
and left. 

 

Statistical Analysis  
The kappa statistics was applied to calculate the 

inter-observer and intra-observer agreement. The Chi-
square test was used to examine the relationships among 
the categorical variables. SPSS software version 22.0 
(IBM Corp, Armonk, NY) was used to analyze the data. 
Statistical significance was accepted as p < 0.05.  

 

 

Figure 1. Coronal CBCT image; right concha bullosa (white arrow) and nasal septum deviation to the left (blue arrow). 
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Figure 2. Maxillary sinus pathologies on coronal CBCT images; a. Localized mucosal thickening in the right maxillary sinus, b. Partial 
opacification in the right maxillary sinus and generalized mucosal thickening in the left maxillary sinus, c. Partial opacification in the 
right maxillary sinus and polypoidal mucosal thickening in the left maxillary sinus, d. total opacification in the right maxillary sinus. 

 

Results 
 

All evaluations were performed by two 
dentomaxillofacial radiologists, one is research assistant 
(EMAO), the other with eight year experience (EDY). 
Evaluations of two observerswere repeated with an 
interval of 2 weeks, and the intra and inter-observer 
reliability coefficient for all the assessments was found to 
be excellent (0.93 and 0.88, respectively). A total of 700 
CBCT images of 383 (54.7%) males and 317 (45.3%) 
females, aged 6-92 years (with a mean age of 44±18) 
were investigated. In the analyzed images; NSD was 
detected with a rate of 64.3%. The direction of NSD was 
observed as 28.6% on the right and 35.7% on the left. CB 
was 27.9% on the right, 24.1% on the left, and maxillary 
sinus pathology was observed with a rate of 48.6% on 
the right and 44.4% on the left (Table 1). The most 
common maxillary sinus pathology is localized mucosal 
thickening with a rate of 27.4% on the right and 24.4% on 
the left and the least common maxillary sinus pathology 
is generalized mucosal thickening with a rate of 1.6% on  
 

 
the right and 1.3% on the left. When the relationship 
with gender is examined; the absence of right CB was 
found to be significant in males (p < 0.05). In addition, it 
was observed that the presence of right and left 
maxillary sinus pathology was significant in males (p < 
0.001) (Table 2). It was determined that the NSD was to 
the left, while the absence of the right CB was 
significantly higher (p < 0.05) (Table 3). No significant 
correlation was observed between the presence of CB 
and maxillary sinus pathology (p > 0.05) (Table 4). 

 
Table 1. The frequency of concha bullosa, nasal septum 
deviation and maxillary sinus pathologies. 

Variables Present N (%) Absent N (%) 

Nasal Septum Deviation 450 (64.3) 250 (35.7) 
Right Concha Bullosa 195 (27.9) 505 (72.1) 
Right Maxillary Sinus 
Pathology 

340 (48.6) 360 (51.4) 

Left Concha Bullosa 169 (24.1) 531 (75.9) 
Left Maxillary Sinus 
Pathologies 

311 (44.4) 389 (55.6) 
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Table 2. Distribution of concha bullosa and maxillary sinus pathologies by gender. 

  

Female Male 

P Present 
N (%) 

Absent 
N (%) 

Present 
N (%) 

Absent 
N (%) 

Right 
Concha Bullosa 101 (14.4) 216 (30.9) 94 (13.4) 289 (41.3) 0.032* 
Maxillary Sinus Pathologies 117 (16.7) 200 (28.6) 223 (31.9) 160 (22.9) 0.001* 

Left 
Concha Bullosa 86 (12.3) 231 (33.0) 83 (11.9) 300 (42.9) 0.093 
Maxillary Sinus Pathologies 109 (15.6) 208 (29.7) 202 (28.9) 181 (25.9) 0.001* 

Chi-square test; *p < 0.05 

 
Table 3. Correlations between side of nasal septum deviation and concha bullosa.  

Side of Nasal Septum Deviation 

Right Concha Bullosa 

P 

Left Concha Bullosa 

P Present 
N (%) 

Absent 
N (%) 

Present 
N (%) 

Absent 
N (%) 

Right 54 (7.7) 146 (20.9) 
0.042* 

53 (7.6) 147 (21.0) 
0.871 Left 58 (8.3) 192 (27.4) 55 (7.9) 195 (27.9) 

Absent 83 (11.9) 167 (23.) 61 (8.7) 189 (27.0) 
Chi-square test; *p < 0.05 
 

Table 4. Correlations between concha bullosa and maxillary sinus pathologies. 
Right Maxillary 

Sinus 
Pathologies 

Right Concha Bullosa 
P 

Left Maxillary 
Sinus 

Pathologies 

Left  Concha Bullosa 
P Present 

N (%) 
Absent 
N (%) 

Present 
N (%) 

Absent 
N (%) 

Present 
N (%) 

92 (13.1) 248 (35.4) 
0.647 

Present 
N (%) 

71 (10.1) 240 (34.3) 
0.468 

Absent 
N (%) 

103 (14.7) 257 (36.7) 
Absent 
N (%) 

98 (14.0) 291 (41.6) 

Chi-square test; *p < 0.05 

 

Discussion 
 
Anatomical variations in the OMC predispose to 

infection and cause focal symptoms in some patients. 
NSD and CB cause obstruction of the OMC by altering the 
normal airflow and mucus drainage pathways. Maxillary 
sinusitis occurs due to this obstruction.14,15 

When comparing panoramic radiography and CBCT in 
the evaluation of maxillary sinus and nasal cavity 
anatomy, CBCT provides valuable information in the 
examination of sinonasal bone anatomy with its success 
in three-dimensional imaging. Compared to computed 
tomography, the isotropic voxel in CBCT prevents 
distortion in multiplanar reconstruction images, and it is 
an important advantage that the radiation dose is less 
than computed tomography.16 

In the study by Shokri et al.17, CBCT images of 250 
patients were scanned to evaluate the anatomical 
variations of the nasal cavity and ethmoid sinuses; CB 
was observed in 34.8%, nasal septum deviation was 
determined in 90.4%. A significant relationship was 
found between the presence of CB and NSD. In the study 
conducted by Khojastepour et al.18, CBCT images of 281 
patients who requested rhinoplasty were examined for 
the presence of OMC variations and mucosal thickening; 
CB was detected in 67.3%, NSD in 49.5% and mucosal 
thickening in 60.7%. The presence of mucosal thickening 
was also found to be significant in males. In addition, 
there is no significant relationship was stated between 
the presence of CB and NSD and mucosal thickening. In 
the study conducted by Köse et al.19, CBCT images of 200 
patients were examined in terms of NSD, CB, OMC, 

odontogenic lesions related to the maxillary sinus and 
mucosal thickening; CB was detected to be 50%, NSD was 
59.5%, and mucosal thickening was 56%. No statistically 
significant correlation was observed between CB, NSD 
and mucosal thickening. In addition, no significant 
difference was found between gender and CB, NSD and 
mucosal thickening. In present study, NSD was 
determined 64.3%, CB 26% and maxillary sinus pathology 
46.5%, and a relationship was found between CB and 
NSD. However, no significant relationship was observed 
between CB and maxillary sinus pathology, and between 
NSD and maxillary sinus pathology. Considering the 
gender, it was stated that the presence of maxillary sinus 
pathology was significant in males in our study. It is 
thought that this difference is due to the difference in 
the distribution of anatomical variations that cause 
maxillary sinus pathology between genders. The reason 
for the differences between these studies; may be due to 
sample size and anatomical differences between races. In 
this regard, it is recommended to conduct multicenter 
studies in different populations to examine the 
relationship between the surrounding anatomical 
variations and the maxillary sinus. 

 

Conclusions 
 
In conclusion, there was a significant relationship 

between the presence of CB and NSD, but the presence of 
CB had no effect on maxillary sinus pathologies. CBCT is an 
important diagnostic tool in the three-dimensional 
evaluation of the anatomical variations of the OMC and the 
maxillary sinus. Due to the anatomical proximity of the 
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maxillary sinus and nasal cavity, anatomical variations such 
as CB and NSD may be a predisposing factor in the 
development and recurrence of maxillary sinus pathologies, 
and detecting their presence may significantly affect the 
prognosis. Radiological evaluation of these variations before 
surgical interventions for the maxillary sinus and nasal cavity 
will reduce possible complications of surgery. 
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