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Objective: The objective of this study was to establish the prevalence of nasal
septal deviation, concha bullosa, and osteomeatal complex disease (obstruction),
and odontogenic lesions, along with their potential relationships with maxillary
sinus mucosal thickening.
Materials and Methods: (CBCT) images of 200 patients (101 males, 99 females)
with 396 exposed maxillary sinuses, were inspected for presence of nasal
septal deviation, concha bullosa, osteomeatal complex disease (obstruction),
and odontogenic lesions related to maxillary sinus and maxillary sinus mucosal
thickening.
Result: One hundred nineteen patients (59%) had nasal septal deviation, 100 (50%)
had at least one concha bullosa, 26 (13%) had osteomeatal complex disease on at
least one side, 39 (19.5%) had odontogenic lesions related to maxillary sinuses, and
112 (56%) had evidence of mucosal thickening. There was a statistically significant
relationship among osteomeatal complex disease, odontogenic lesion and maxillary
sinus mucosal thickening (p=0.00). No statistically significant relationship could
be established among the presence of concha bullosa, nasal septal deviation and
maxillary sinus mucosal thickening (p>0.05).
Conclusion: Odontogenic lesions and osteomeatal complex diseases have association
with maxillary sinus mucosal thickening. CBCT imaging could be a diagnostic tool
for assessment potential reasons of maxillary sinus mucosal thickening.

Öz

Amaç: Bu çalışmanın amacı nazal septum deviasyonu, konka bulloza, osteomeatal
kompleks tıkanıklığı ve odontojenik lezyon varlığının, maksiller sinüs mukozal
kalınlaşmasıyla olan potansiyel ilişkisinin ortaya konmasıdır.
Gereç ve Yöntemler: İki yüz hastaya (101 erkek, 99 kadın) ait 396 maksiller
sinüsün konik ışınlı bilgisayarlı tomografi görüntülerinde; maksiller sinüs mukozal
kalınlaşmasıyla ilişkili nazal septum deviasyonu, konka bulloza, osteomeatal
kompleks tıkanıklığı ve odontojenik lezyon varlığına bakılmıştır.
Bulgular: Yüz on dokuz hastada (%59) nazal septal deviasyon, 100 hastada (%50)
en az bir konka bulloza, 26 hastada (%13) en az bir tarafta osteomeatal kompleks
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hastalığı, 39 hastada (%19,5) maksiller sinüsle ilişkili odontojenik lezyon ve 112 hastada (%56) mukozal kalınlaşma tespit edilmiştir.
Osteomeatal kompleks hastalığı ve odontojenik lezyon ile maksiller sinüs mukozal kalınlaşması arasında istatistiksel olarak anlamlı
ilişki bulunmuştur (p=0,00). Konka bulloza ve nazal septum deviasyonu ile maksiller sinüs mukozal kalınlaşması arasında istatistiksel
olarak anlamlı ilişki bulunmamıştır (p>0,05).
Sonuç: Odontojenik lezyon ve osteomeatal kompleks hastalığı ile maksiller sinüs mukozal kalınlaşması arasında ilişki bulunmuştur.
Konik ışınlı bilgisayarlı tomografi görüntüleme maksiller sinüste mukozal kalınlaşmaya neden olan potansiyel etmenleri belirlemede
tanı aracı olabilir.

Introduction
Maxillary sinuses are air-filled spaces located at the
lateral of the nasal cavity and are connected with it
through an ostium. They are extending to the apexes
of posterior teeth inferiorly. Odontogenic lesions (OL)
with close proximity to sinuses such as granulomas,
cysts and periodontitis can cause odontogenic
maxillary sinusitis (OMS). MS can occur when mucosal
membrane of sinuses is irritated by extention of
pulp infecton or chronic infection and destruction
of tooth socket (1). Maxilary sinusitis is caused by
temporary and/or reversible mucociliary dyskinesia
(2), which could be caused by some osteomeatal
obstructions, allergy, and among other conditions,
as well as abnormal growths, such as nasal septal
deviations (NSD), concha bullosa (CB) (3-7). Maxillary
sinus mucosal thickening (MT) is the radiographical
appearance of MS, defined as inflammation of
maxillary sinuses (2).
Osteomeatal complex is a term referring to the
maxillary sinus ostium, ethmoidal infundibulum,
hiatus semilunaris and frontal recess. It is a common
channel that links the frontal sinus, anterior and
middle ethmoid sinuses and the maxillary sinus to the
middle meatus that allows air flow and mucociliary
drainage (8). Osteomeatal complex disease (OMD) is
an inflammatory mucosal disease which affects the
anterior ethmoid cells, the ethmoid infundibulum, and
the drainage pathways leading to the middle meatus.
Anatomic variations can narrow or block pathways
which resulting OMD. Opening the obstruction could
result in an improvement of the MS. It is generally
believed that OMD, which have strong relationship
with septal deviation, may impede ventilation
and mucociliary clearance from the sinuses, thus
predisposing the affected individual to sinusitis (9,10).
CB is a pneumatized cavity of the concha, which is
one of the most frequent variations of nasal cavity also
known as a middle turbinate pneumatization. Bolger

et al. (11) have classified pneumatization of the concha
according to the site as bulbous CB (pneumatization
of the bulbous part), lamellar CB (pneumatization of
the vertical part) and extensive CB (pneumatization of
both lamellar and bulbous parts) (12). It may leads to
MS by the obstruction of the middle meatus (13-15).
Computed tomography (CT) is a standard
radiographic modality for accurately assessment
mucosal changes and variations of nasal cavity and
paranasal sinuses. With the growing use of cone beam
CT (CBCT) which has lower radiation dose compared
with CT, dentists/maxillofacial radiologists and
otolaryngologists are more able to define pathological
conditions and anatomical aberrancies within the
tissues of the sinonasal structures (11,16).
The aim of this study is to determine the prevalence
of CB, NSD, OMD, and OL and examine their potential
relationship with MT.

Materials and Methods
The Ethical Committee of the University of Erciyes
approved the study protocol (approval no: 2017/440,
date: 15.09.2017) that has, therefore, performed in
accordance with ethical standards laid down in the
Declaration of Helsinki in 1964.
This retrospective study utilized the CBCT (Newtom
5G, QR, Verona, Italy, 110 kVp and 0.57 mA 12-18s,
0.25 mm isotropic voxel size) images of subjects
who were referred to our clinic, because of some
dental problems (implant planning, cysts, impacted
teeth). All CBCT images were evaluated by the same
radiologist who has experience in assessing CBCT
volumetric data.
The inclusion criteria:
1. Good quality of the CBCT images,
2. Good visibility of both maxillary sinuses with
selected field of view (fov),
3. Bilateral existence of at least one of maxillary
posterior tooth.
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The exclusion criteria:
1. Evidence of trauma or developmental anomalies
on CBCT images,
2. Subjects with mucosa thickening of all sinus
walls,
3. Subjects with a history of prior nasal or sinus
surgery.
CBCT images of 200 subjects (99 females and 101
males) were utilized. The images were examined in a
darkroom, using the inbuilt software (NNT) in a Dell
Precision T5400 workstation (Dell, Round Rock, TX,
USA), with a 32-inch Dell LCD screen of 1.280 × 1.024
pixels resolution. The contrast and brightness of the
images were adjusted using the image processing tool
provided as a part of the software, to ensure optimal
visualization.
Scans were reviewed for sinonasal region
abnormalities and pathologies, with specific
evaluation on the presence of CB and its types, NSD,
OL, OMD and MT. CB was defined and classified as the
presence of pneumatization of the superior, middle
or inferior turbinates (13,16). Deviation of the nasal
septum was defined as a deviation of more than 4 mm
from the midline (16). Presence of pneumatization of
the nasal septum was also investigated. Each of the

maxillary sinuses and osteomeatal obstructions were
assessed separately. Presence of MTs exceeding 2 mm
was defined as MT (16,17). Teeth with apical lesions
(granulomas, cysts), which were in contact with or
exposed the sinus floor, were identified and their
respective sides recorded (Figure 1a-f).
Statistical Analysis
Statistical analysis was performed by SPSS 16.0
for Windows (SPSS, Chicago, IL) to determine the
prevalence of NSD, type of CB, MS, OMD, and OL.
Categorical variables were shown, along with their
respective percentage values, and were compared
using the χ2 tests. For this purpose, p<0.05 was
considered as statistically significant.

Results
CBCT images of 396 sides of 200 patients were
examined. Ninety-nine (49.5%) of them were female
and 101 (50.5%) were male.
Osteomeatal complex disease: OMD was present
in 26 subjects. Seven were on the left side, 9 on the
right side, and 10 were bilaterally. While 22 were male,
the number of female was 4. There was statistically
significant difference in accordance to gender (p=0.00)
(Tables 1, 2)

Figure 1. a) Bulbous type of concha bullosa, b) Extensive type of concha bullosa, c) Lamellar type of concha bullosa, d) Left sided
septal deviation, e, f) mucosal thickening related with odontogenic lesion
Meandros Med Dent J 2018;19:310-6
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Table 1. Distribution of the pathological conditions according to gender
Condition
Gender
Female
Male
Total

Osteomeatal complex
disease
Present

Absent

Concha bullosa
Present

Nasal septal deviation
Absent

Odontogenic lesion
Present

Absent

Present

22 (84.6%) 79 (45.4%) 45 (45%)

56 (56%)

69 (57.9%) 31 (38.2%) 23 (58.9%) 78 (48.4%)

64 (57.1%) 37 (42%)

4 (15.4%)

95 (54.6%) 55 (55%)

44 (44%)

50 (42%)

48 (42.9%) 51 (58%)

26 (13%)

174 (87%)

50 (61.7%) 16 (41%)

100 (50%) 100 (50%) 119 (59%)

81 (41%)

Absent

Mucosal thickening

83 (51.6%)

Present

39 (19.5%) 161 (80.5%) 112 (56%)

Absent

88 (44%)

Table 2. Distribution of the pathological conditions according to the effected side
Condition
Effected side

Osteomeatal complex
disease

Concha
bullosa

Odontogenic
lesion

Nasal septal
deviation

Mucosal
thickening

n

(%)

n

(%)

n

(%)

n

(%)

n

(%)

Left side

7

26.9

10

10

63

52.9

8

20.5

18

16

Right side

9

34.6

35

35

56

47.1

16

41

33

29.5

Bilateral

10

38.5

55

55

-

-

15

38.5

61

54.5

Total

26

100

100

100

119

100

39

100

112

100

Concha bullosa: CB was observed in 100 (50%) of
the subjects (55 female and 45 male). All were noted
in the middle concha. Of the 155 CBs, 10 were seen
only in the left, 35 were located only in the right, and
in 55 were detected bilaterally. Reverse curvature and
absence of concha were not detected. Bulbous CB
was found in 48 cases, extensive type CB in 8 cases,
and lamellar CB in 99 cases. (Figure 1a-c) There was
no significant statistical difference in accordance to
gender (p>0.05) (Tables 1, 2).
Nasal septal deviation: NSD was found in 119
(59.5%) cases (50 female and 69 male). Pneumatisation
of nasal septum was not detected. Left-sided
deviation was found in 63 (15.9%) cases, and rightsided deviation of the nasal septum was found in 56
(14.5%) cases (Figure 1d). In accordance to gender, no
significant statistical difference was found (p>0.05)
(Tables 1, 2).
Odontogenic lesion: Fifty- four OLs were detected
in 39 (19.5%) of all cases (16 female and 23 male).
Eight (20.5%) were at the left, 16 (41%) were at the
right and 15 (38.5%) were present bilaterally (p>0.05)
(Tables 1, 2).
Maxillary sinus mucosal thickening: In 112 (56%)
of cases MT was detected (48 female, 64 male). While
18 (16%) was left-sided, 33 (29.5%) was right-sided
MT, and bilateral MT was found in 61 (54.5%) of the

cases. No significant statistical difference was found in
accordance to gender (p>0.05) (Tables 1, 2).
The concomitant presence of CBs and NSD was
in 64 cases. There wasn’t any statistically significant
relationship between the presence of CB and NSD
(p>0.05). No statistically significant differences found
between types of CB and OMD (p>0.05) (Table 3).
Concha bullosa and mucosal thickening: Fifty of
the right-sided CBs also presented right-sided MS.
Twenty- four of the left-sided CBs also presented leftsided MT. In addition, 15 of the subjects with bilateral
CB had bilateral MT. MT was seen more often in cases
with lamellar type CB (73.3%). There wasn’t any
statistically significant relationship between MT and
CB (p>0.05) (Table 3).
Nasal septal deviation and mucosal thickening:
Thirty-three of the right-sided NSDs had ipsilateral
MT. Twenty- seven left-sided NSDs, had also ipsilateral
MT. There was no statistically significant difference
between NSD and MT (p>0.05) (Table 3).
Osteomeatal complex disease and mucosal
thickening: Aamong the 9 right-sided OMDs, 8 had
ipsilateral MT. On the other hand, of 6 of 7 leftsided OMDs had ipsilateral MT. Additionally 9 of 10
bilateral OMDs also were presenting MT. There was a
statistically significant relationship between OMD and
MT (p=0.00) (Table 3).
Meandros Med Dent J 2018;19:310-6
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Table 3. Statistical analyse of the evaluated parameters
MT

CB

OMD

OL

SD

MT

-

0.31

0.000*

0.000*

0.37

CB

0.31

-

0.102

0.624

0.563

OMD

0.000*

0.102

-

0.906

0.104

OL

0.000*

0.624

0.906

-

0.268

SD

0.37

0.563

0.104

0.268

-

*Correlation is significant at the 0.01 level. MT: Mucosal thickening, CB: Concha bullosa, OMD: Osteomeatal complex disease, OL: Odontogenic lesion,
SD: Septal deviation

Mucosal thickening and odontogenic lesion:
Fourteen of the 16 right-sided OLs had right-sided MT,
7 of the 8 left-sided OLs had also left-sided MT, and
additionally, 13 of the 15 subjects with bilateral OL
had also bilateral MT. There was statistically significant
relationship between MT and OL (p=0.00) (Table 3).

Discussion
MS is an inflammation of maxillary sinuses caused
by mucociliary transport failure, related to numerous
factors, such as anatomic malformations (NSD, CB),
OLs, immune deficits, allergic reactions, smoking,
atmospheric pollution, sinonasal polyposis, etc. (27,12,18,19). Maxillary sinus MT is the radiographical
appearance of MS (20). Preoperative evaluation
of these factors is important, as it helps to identify
potential candidates for surgical procedure and the
exact treatment of MS (21).
CB is the most common variation of the nasal
cavity and is most often found in the middle concha
(20,22). CB prevalence was reported in the earlier
studies (13,20) to range from 14-53% to 35-53%. Tsai
et al. (23) and Yiğit et al. (24) reported the CB ratio of
31.5% and 25%, respectively. Presence of bilateral CB
reported to range from 45% to 61.5% in extant studies
(22,25). Tunçyürek et al. (12) reported lamellar CB in
25.3% of the examined cases, bulbous CB in 6.2%,
and extensive type of CB in 11.1% of the cases.
Subramanian et al. (26) and Smith et al. (16) reported
that CB was seen more frequently in females. This
is in harmonious with our results, as most subjects
with CB were female. In our study while the ratio of
lamellar CB (25%) was similar with previous studies,
the percentages of bulbous (12.12%) and extensive
CBs (2.02%) were different.
Meandros Med Dent J 2018;19:310-6

NSD is the most frequent deformity of the nasal
structures. In the extant literature, its incidence is
varying from 40 to 45% (24,25). In our study, the ratio
of cases with NSD (59.5%), is higher than the ones
found in the study conducted by Smith et al. (16)
(19.4%), and lower than those reported by Stallman
et al. (13) (65%) and Subramanian et al. (26) (62.9%).
Although some researchers indicated a relationship
between NSD and large CB, the association between
them is still unclear (14,25). The concomitant
existence of NSD and CB was reported as 44.6% by
Hatipoğlu et al. (20). On the other hand, Yiğit et al.
(24) revealed the incidence of CB in to18.95% in nonNSD subjects and 45.34% in NSD subjects. With a
ratio of 53.38%, our study revealed a higher incidence
of concomitant presence of CB and NSD. Regional
differences and genetic factors could be responsible
for these paranasal variatons.
The relationship between NSD and MT is also
still unclear (24). In CT studies, Tunçyürek et al. (12)
and Smith et al. (16) could not establish an exact
association between them. In a study, severe NSD
was reported as a predisposing factor for MT (4). In
another CT study, Hatipoğlu et al. (20) pointed out a
relationship between the cases with severe NSD and
existence of MT. In the present study, no statistically
significant relationship was found between NSD and
MT (p>0.05).
It is important to investigate the relationship of MT
with the presence/absence of CB, reverse curvatured
concha, and OMD. CB, especially when accompanied
with pneumatization of the lower section, constitutes
a predisposing factor for the development of OMD.
The occurance of the sinus diseases by the block
ventilation and mucociliary clearance of the maxillary
sinuses caused by the pressure of OMD and CB to
the middle meatus, infundibulum, uncinated process
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was asserted (3,11,12). Also it was suggested that the
presence of CB prevented appropriate airflow and
predisposed the sinus diseases. Contrary findings
were also reported (12,13,27-29). For example, Lee et
al. (15) reported a case with massive CB which resulted
in an OMD and caused right-sided MS. Yousem and
David (14) pointed out that CB of a greater size could
lead to MT. Contrary to this data, Stallman et al. (13)
found no significant relationship between the size of
CB and MT, as 78% of subjects had MT without CB
(13). No relationship among NSD, CB and MT was
stated in our study (p>0.05).
OMS is an inflammatory disease caused by the
extent of apical inflammations due to proximity of
tooth apexes into the sinus. Mucous membrane
of maxillary sinus changes and adjacent OLs can be
defined by CBCT images. OMS comprises about 1012% of all MS cases and some studies determined its
prevalence as ranging from 10% to 86% (21). Lu et al.
(30), stated that 26% of subjects with maxillary sinus
MT had also periapical lesions. In another study, 72.6
% of cases with MT also found in relationship with
adjacent periapical infection and had changes in the
maxillary sinus floor (31). Correspondingly, higher
ratio of relationship between OL and MT was found
in our study.
The diagnosis of MS should include clinical
examination (dental examination, nasal endoscopic
examination) and CT of paranasal sinuses (9,21).
Cost and radiation dose from CBCT are substantially
lower than the pertaining to CT, but are higher
compared to traditional imagining techniques (3133). CBCT provides advanced imagining opportunities
of paranasal region with isotropic voxel size and
high resolution images. Mucosal changes of sinuses,
dimension of OLs, paranasal region abnormities
and anatomic structures can be easily detected and
evaluated by examining CBCT images (34).
Sinus membrane elevation or "sinus lift" is
a significant procedure before dental implant
placement (35). Preoperative CBCT examination
allows evaluation of MT and residual ridge heights.
Before sinus lift surgery, MT should be determined,
because greater MT than 5 mm can be related with
OMD as well as MS (36).
Study Limitations
Lack of clinical conditions and exact history of
paranasal problems of the patients whose CBCT images
were used are the limitations of our study. There is
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no previous CBCT study evaluated all parameter’s
relationships with each other. The main aim of this
study is to give an idea about the utilization of the
CBCT in the examination of the paranasal region.

Conclusion
Our results did not show statistically significant
relationship MT and NSD, CB, OMD except OL. Maybe
with future studies showing clinical conditions may
give more accurate and compherensive statements
about this relationship. Despite limitations, our
findings showed that identification of MT by CBCT
imaging could help to identify the reasons behind
MS. CBCT examination enables diagnosis of mucosal
changes in maxillary sinuses, as well as variations of
paranasal structures and spread of OLs. Thus, CBCT
imaging could also be a diagnostic tool for assessment
of the NSD, CB, OMD, and OL and their potential
relationship with MT.
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