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Introduction 

inus diseases are categorized as major and preva-

lent health issues in different communities. 

Chronic rhinosinusitis (CRS) is a common disease 

that decreases the quality of life and affects up to 2% 

of the population worldwide. The gold standard for 

the diagnosis of chronic rhinosinusitis is the use of CT 

radiography, which is usually recommended after the 

failure of medications and before surgery due to the 

lack of CT scan in medically deprived regions. It is 

advocated after the failure of medications and before 

surgery is recommended.1 Rhinosinusitis is a major 

health issue that is associated with an increase in the 

prevalence of allergic rhinosinusitis all over the 

world.2,3 Reports show that the CT scan can evaluate 

the nasal cavities, osteomeatal complex, and parana-

sal sinuses simultaneously. In addition, CT scan is re-

liable, accurate, and effective in showing the extent of 

disease and complications related to it.4 Natural phys-

iology of the nasal organ relies on the condition of the 

sinus ostium for proper drainage and ventilation of pa-

ranasal sinuses.5,6 The ostium is located on the 

nasolateral area called the osteomeatal complex. The 

drainage of the osteomeatal complex involves most of 

the paranasal sinuses. In the case of blockage, it is a 

pathway of pathogenesis in chronic rhinosinusitis.7,8 
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of females had an increased maxillary sinus mucosa thickness.   

Conclusion. There was a significant relationship between nasal septum deviation and thickening of the maxillary sinus 

mucosa. 
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The human nasal area involves a septum in the mid-

line, separating the right and left cavities. Septal devi-

ation refers to the deviation of the nasal septum in the 

inner part of the nose, which is categorized as follows:  

Type I: A slight deviation in the vertical or horizon-

tal plane that does not stretch through the vertical di-

mension of the septum. 

Type II: Vertical anterior deviation 

Type III: Vertical posterior deviation 

Type IV: S-shaped septum 

Type V: Horizontal spores on one side with or with-

out huge distortion on the opposite side 

Type VI: Type V with a deep groove on the concave 

surface 

Type VII: Any combination of Types II to VI. 

Nasal septal deviation (NSD) is defined as a devia-

tion of bone or cartilage of the septum (or both) from 

the midline of the face.9 Nasal deviations play a major 

role in nasal congestion, nasal cosmetic problems, in-

creased nasal airway resistance, and sometimes snor-

ing.10 As a result, a comprehensive evaluation of the 

nasal septum is critical in surgical planning, restora-

tion of function and reconsidering cosmetic issues. 

Typically, septoplasty is sufficient to treat serious na-

sal deviations. Approximately 21‒30% of individuals 

suffer from septal deviations, and severe septal devi-

ation is associated with the prevalence of sinusitis. 

The role of NSD or concha pneumatization as a po-

tential risk factor for the occurrence of sinusitis has 

not been properly investigated.11 Several radiographic 

imaging techniques are used to study the maxillary si-

nus. Panoramic radiography is the most common two-

dimensional imaging technique used by most dentists 

to evaluate the general condition of the orofacial com-

plex.12,13 Although panoramic radiography is benefi-

cial for achieving a general view of the orofacial area, 

it has some inherent limitations, including unequal 

magnification, and geometric distortion across the 

whole image layer. These limitations lead to incorrect 

anatomical and pathological evaluations, as well as 

unreliable measurement accuracy. Sometimes, the 

overlapping structures, such as the cervical spines, 

can lead to misdiagnosis. In addition, important clini-

cal areas might be out of focus (image layers) or might 

appear faded or even absent. The pathology of the in-

ternal wall of the maxillary sinus is often not shown 

on a panoramic radiograph. Therefore, panoramic ra-

diography cannot be considered as a predictive tool 

for evaluating the presence of sinus pathology. Ob-

taining a 3D view using computer tomography (CT) 

is a more precise method for evaluating the maxillary 

sinus. Although CT is the choice method for assessing 

maxillary sinuses, high cost, radiation dose, and ac-

cess issues have limited its use in general dentistry.14 

The CBCT technique is a relatively new imaging 

technology that uses a cone-shaped divergent source, 

ionizing radiation and a two-dimensional detector 

called the spinning gantry to record multiple images 

during a thorough scan around the desired area.15 The 

recent introduction of CBCT (cone-beam computed 

tomography) has enabled dentists and ENT specialists 

to understand anatomical abnormalities and patho-

logic areas within the nasal cavity and paranasal si-

nuses surrounding them. Inflammation of the mucosa 

can be easily diagnosed using CT, which has made 

this method a standard radiographic technique for 

evaluation of the nasal cavity and paranasal sinuses 

accurately. Experimental observations of paranasal si-

nuses using CT (computed tomography) have shown 

that with the presence of concha bullosa, the nasal 

septum is deviated to the opposite side convexly and 

the airway between the concha and the septum is re-

tained. The introduction of CBCT has provided a rel-

atively low-cost and high-resolution alternative for 

orofacial imaging.16 The nasal cavity consists of sev-

eral structures with specific functions. The nasal sep-

tum supports the nasal structures. The medial concha 

plays a vital role in warming up and moisturizing the 

respiration airflow.17 One of the definitions of concha 

bullosa includes the theory in which the medial turbi-

nate bullosa is completely pneumatized using this 

structure. Several reports have mentioned the relation-

ship between concha bullosa and sinusitis, while oth-

ers have not.15,18 Concha bullosa is one of the typical 

anatomical variations of the medial turbinate. Most 

patients show symptoms associated with its position 

and are diagnosed based on headache severity. Many 

patients diagnosed with concha bullosa simultane-

ously suffer from the septal deviation and sinusitis as 

well.19 Two types of anatomical variations regarding 

concha bullosa and deviation of the nasal septum are 

recognized. Paradoxical concha is a rare situation of 

nasal obstructive developmental anomaly and refers 

to the infero-medial position of the medial concha. In 

this situation, the convex surface of the concha is 

placed towards the nasal septum and is usually bilat-

eral.18 There is a strong relationship between concha 

bullosa and the deviation of the nasal septum, in 

which the nasal septum is deviated opposite to concha 

bullosa. However, the presence of in aerial column 

between the concha and the septum disregards the role 

of concha in the expansion of the septal deviation. The 

presence of sinusitis is more prominent on concha 

bullosa side; therefore, it seems that the presence of 
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concha bullosa is associated with the formation of si-

nusitis.19 Anatomical variations (nasal septum devia-

tion, concha bullosa and paradoxical medial turbinate) 

can disrupt the ventilation and drainage of the maxil-

lary sinus, leading to an increase in the risk of mucosal 

diseases.12 Researchers believe that osteomeatal ob-

struction can prevent ventilation and clearance of mu-

cus from the sinuses.20-22 

Rudresh S Halawar examined 524  CT images of pa-

tients to evaluate septal deviation, reporting that the 

involvement of sinus groups was more than single si-

nuses.28 Stallman et al28 evaluated 998 patients (15 

were categorized in both the left and right septal devi-

ation groups since they suffered from bilateral devia-

tion). They concluded that 436 patients had at least 

one concha bullosa, 227 had one-sided concha 

bullosa, and 209 suffered from bilateral concha 

bullosa.28 Rudresh S conducted a retrospective study 

on 883 CBCT scans from September 2005 to June 

2008 at the University of Kathryn Dental School, 

Omaha, NE. All the scans were taken using a 3.0-mm 

voxel CBCT (Imaging Sciences International) scan-

ner. The scans were reconstructed using the software 

and evaluated in the sagittal, coronal and frontal 

views. Gender and age were the only patient-specific 

variables in this study. 28 Concha bullosa was defined 

as the presence of pneumatization of any size in the 

dorsal, medial and ventral conchae, and the septum 

deviation was defined as a deviation above 4 mm from 

the midline. The presence of any radiographic muco-

sal lesion in the superficial surface of the maxillary 

sinus was defined as abnormal.23,24 Tsai et al25 exam-

ined 53 CT scans in both the coronal and sagittal 

views. The presence of nasal deviation was examined 

at the osteomeatal complex level in both the coronal 

and sagittal views. According to Orlandi26 (2010), the 

septal deviation was defined as angles >10º at the 

osteomeatal complex level. The presence of concha 

bullosa was defined as the pneumatization of the me-

dial turbinate. Twenty-two cases of septal deviation 

were diagnosed, of which only six showed concha 

bullosa.  

Since the deviation of the septum and concha 

bullosa are among the most important anatomical 

variations in the orofacial area, which can lead to 

multiple issues, including increased thickness of the 

sinus mucosa and consequently other sinus diseases, 

understanding the prevalence of these anatomical 

variations and their effect on the occurrence of sinus 

disease is of utmost importance. Thus, this study 

evaluated the prevalence of nasal septal deviation and 

its relationship with the pathological increase in the 

mucosal thickness of maxillary sinuses using the 

CBCT technique. 

Methods 

The population in this descriptive-analytical study in-

cluded all the patients referred to Tabriz Faculty of 

Dentistry from January 2011 to June 2017. The study 

aimed to investigate the deviation of the nasal septum 

and its correlation with the increase in mucosal thick-

ness of maxillary sinuses. The subjects with increased 

mucosal thickness were classified into two groups of 

sinusitis and mucositis for detailed examination of 

mucosal thickening. A local increase in the mucosal 

thickness was categorized as mucositis and a general 

increase in the mucosal thickness was categorized as 

sinusitis. The exclusion criteria consisted of patients 

with asthma, cystic fibrosis, sinus cysts (mucous re-

tention cyst, etc.), metabolic disorders, malignant dis-

eases, as well as patients with a history of nasal or si-

nus surgery, traumatic cases and children under 8 

years of age.27 Patients over 8 years of age, with 

symptoms of septal deviation and an increase in the 

mucosal thickness, were selected from all the availa-

ble CBCT images (coronal section). In the next stage, 

cases with septal deviation were selected, and the 

prevalence of septal deviation was assessed in the 

study population. After that, the samples were evalu-

ated for increased maxillary sinus thickness in the cor-

onal and axial sections. Then, cases of maxillary sinus 

thickening, comorbid with septal deviation, were se-

lected, and the relationship between the deviation of 

the septum and an increase in the thickness of the 

maxillary sinus was evaluated. 

The images of the patients were taken using a 

NewtomVGi Cone Beam CT (Verona, Italy) machine 

in the Department of Radiology, Faculty of Dentistry, 

Tabriz University of Medical Sciences. The device 

delivers a cone-beam x-ray, and has a flat panel de-

tector, 1536×1920 pixels, 127×127-pixel size, 14-bit 

pixel depth, 360-degree rotation, 4.6-second scan du-

ration, and a maximum voltage of 110 volts. The ini-

tial and final reconstruction of the images were car-

ried out with NNT viewer software version 17.2. The 

radiation specifications of the device were set to auto-

matic. 

The data were entered in the NNT Viewer software 

version 17.2 and then, the images were viewed on a 

19" PHILIPS LCD (190B) monitor with a resolution 

of 1024×1208 pixels and 32 bits in a relatively dark 

room by two orofacial radiologists. At the end of the 

study, the agreement between the results obtained by 

the two observers was measured by the kappa agree-

ment coefficient. 
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The results of the study were reported using descrip-

tive statistics (frequency of percentages). Chi-squared 

test was used to evaluate the association between the 

septal deviation and an increase in the maxillary sinus 

mucosa thickness. The significance level was consid-

ered at P<0.05 and statistical analysis was performed 

using SPSS 17. 

Results  

In this study, the samples consisted of 1,000 cases, of 

which 100 were eligible to be included in the study 

(Table 1). According to fi 1, the prevalence of septal 

deviation was 74.5% in males and 75.5% in females. 

The prevalence of septal deviation in the whole pop-

ulation was 75%. Chi-squared test showed no signifi-

cant difference between males and females in the 

prevalence of nasal septum deviation. 

Investigation of the frequency of nasal septum devi-

ation in males showed that 33.3% of the deviations 

were type I, 13.7% were type II, 1.96% were type IV, 

17.65% were type V, 1.96% were type VI, and 5.88% 

were type VII. In females, 26.53% were type I, 

14.29% were type II, 2.04% were type III, 8.16% 

were type IV, 18.37% were type V, 4.08% were type 

VI, and 2.04% were type VII (Table 2 and Figure 1). 

Chi-squared test did not show any significant differ-

ence in the distribution of the frequency of nasal sep-

tum deviation between males and females. 

The evaluation of the pathological increase in the 

thickness of the maxillary sinus mucosa showed that 

the thickness of the mucosa had increased by 31.76 % 

and 56.67% in males and females, respectively. 

In males, 23.7% of the increase was normal mucosa, 

36.84% was sinusitis, and 39.47% was mucositis. In 

females, 32.43% of the increase was normal, 18.92% 

was sinusitis, and 48.65% was mucositis (Table 3 and 

Figure 2). 

Table 4 shows that in septum types I, VI, II and VII, 

mucositis was the most common finding. In septum 

type III, there was one case of normal mucosa. Fur-

thermore, in septum type IV, normal mucosa and si-

nusitis were more common. In septum type V, sinusi-

tis was the most frequent finding (Figure 3). Chi-

squared test did not show any significant difference in 

the frequency of nasal septum deviation type based on 

the type of mucosal thickness increase. 

Table 5 shows that 47.36% of males had concha 

bullosa, 71% had concha hypertrophy, 18.42% had a 

closed ostium, and 47.36% had increased thickness of 

the mucosa of other sinuses. In females, 45.94% had 

concha bullosa, 54% had concha hypertrophy, 8.1% 

had closed ostium, and 18.91% had increased thick-

ness in the mucosa of other sinuses. 

Table 1. Frequencies of nasal septum deviation in terms of gender 

 Number of males (%) Number of females (%) Total number (%) 

Septum deviation 38 (74.5) 37 (75.51) 75 (25%) 

No septum deviation 13 (25.5) 12 (24.5) 25 (25%) 

Total 51 (100) 49 (100) 100 (100%) 

P-value 0.908 

 

Table 2. Frequency of nasal septum deviation in females and males 

Septum type Male Female 

Frequency Percentage Frequency Percentage 

I 17 33.33 13 26.53 

II 7 13.73 7 14.29 

III   1 2.04 

IV 1 1.96 4 8.16 

V 9 17.65 9 18.37 

VI 1 1.96 2 4.08 

VII 3 5.88 1 2.04 

P-value 0.589 

 

Figure 1. Spore-shaped septal deviation. 
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Discussion 

Rudresh S Halawar study included a number of fe-

males twice that of males. In addition, the number of 

patients with sinusitis was equal to those with normal 

thickness increase. Generally, this study showed a sig-

nificant relationship between nasal septum deviation 

and sinusitis. The involvement of sinuses, such as 

maxillary, frontal and sphenoid, was more frequent 

than the involvement of single sinuses. The S-shaped 

septa and spore-like septa had an equal frequency in 

that study.17 In our study, nasal septum deviation was 

present in approximately 75% of cases, and there was 

no difference in the prevalence of septal deviation be-

tween males and females. Except for type III, we ob-

served all types of septal deviations in our samples, in 

which we found that type I and type V were the most 

frequent. We found no significant difference in the 

distribution of nasal septum deviation between males 

and females in our study. The increase in the thickness 

of maxillary sinus mucosa was 31.76% in males and 

56.67% in females. The frequency of mucositis was 

Table 3. Frequency of pathologic increases in maxillary sinus mucosa thickness in terms of gender 

Septum type 
Total Female Male 

Percent Frequency Percent Frequency Percent Frequency 

Normal 28 21 32.43 12 23.68 9 

Sinusitis 28 21 18.92 7 36.84 14 

Mucositis 44 33 48.65 18 39.47 15 

Total 100 75 100 37 100 38 

P-value 0.226 

 

Table 4. Comparison of the type of nasal septum deviation in terms of the type of mucosal increase 

Septum type 
Frequency and per-

centage 

Type of mucosa increase 
Total 

Normal Sinusitis Mucositis 

I 
Frequency 9 7 12 28 

Percentage 32.14 25 42.86 100 

II 
Frequency 1 2 11 14 

Percentage 14.7 14.29 78.57 100 

III 
Frequency 1   1 

Percentage 100   100 

IV 
Frequency 2 2 1 5 

Percentage 40 40 20 100 

V 
Frequency 8 7 5 20 

Percentage 40 35 25 100 

VI 
Frequency  1 2 3 

Percentage  33.33 66.67 100 

VII 
Frequency  2 2 4 

Percentage  50 50 100 

 
Frequency 21 21 22 75 

Percentage 28 28 29.33 100 

P-value 0.197 

 
Figure 2.  Spore-shaped septal deviation. 

 

Figure 3. S-shaped septal deviation. 
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higher in types I, II, VI and VII nasal septum devia-

tion. In type V septal deviation, the frequency of si-

nusitis was higher. We observed that the increase in 

the thickness of other sinuses was present in 33% of 

cases, which was lower compared to the thickness of 

maxillary sinus. 

The population in the study by Stallman et al17 in-

cluded 60% males and 40% females. Deviation of the 

nasal septum was present in 65% of cases. In 44% of 

cases, at least one case of concha bullosa was seen.17 

However, the number of males and females were 

approximately equal in our study. In addition, the 

septal deviation was observed in 75% of our cases. 

Concha bullosa was seen in 46.6% of cases. A study 

at the University of Omaha included 883 samples. The 

samples were examined in the sagittal, coronal and 

frontal planes. The presence of nasal septum deviation 

was measured by a 4-mm standard deviation from the 

midline in our study. The presence of any mucosal le-

sions in the sinuses was considered abnormal. In this 

examination, the number of males and females were 

almost equal as well. No statistically significant rela-

tionship was seen between gender and deviation of the 

nasal septum. Overall, 50% of patients had maxillary 

sinusitis. In this study, the prevalence of sinusitis was 

higher in males compared to females, and there was 

no significant correlation between concha bullosa and 

sinusitis in patients. This was because 34% of patients 

were suffering from sinusitis while they did not have 

symptoms of concha bullosa.11 

In the present study, the samples were examined in 

the coronal and axial planes. The criteria for determin-

ing septal deviation were based on the Mladina index, 

which has seven types. The number of males and fe-

males were almost equal and similar to the study of 

the University of Omaha, there was no statistically 

significant correlation between gender and deviation 

of the septum. Overall, 31.76% of males and 56.67% 

of females had increased maxillary sinus mucosa 

thickness, including mucositis and sinusitis.11 Tung-

Lung29 used the CT scan technique in the coronal and 

sagittal planes in their study. The criteria to determine 

nasal septum deviation included any angles of septal 

deviation >10º in the osteomeatal complex. It was re-

ported that 4% of cases had nasal septum deviations, 

of which 27% had concha bullosa. Our study included 

CT scans in the coronal and axial planes. We exam-

ined septal deviation according to Mladina, by which 

we found that 75% of cases had nasal septum devia-

tion, and concha bullosa was seen in 6.46% of the 

cases. 

Therefore, the results obtained from SPSS 17 

showed that the significance level was P<0.197, 

which indicates a significant relationship between na-

sal septum deviation and thickening of the maxillary 

sinus mucosa. 
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