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Introduction

*Corresponding Author: Yueh Ju Hsiao, Assistant Professor in the Department of 
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Dentistry, Philadelphia, Pennsylvania, USA. 

Objectives: Odontogenic-related maxillary sinus pathologies are identified in cone beam computerized tomography taken for 
maxillary sinus augmentation and dental implant therapies. The purpose of this study is to determine the prevalence of odontogenic-
related maxillary sinus pathologies among a dental school population. 
Materials and Methods: Eight hundred and twenty-one patients were retrospectively evaluated for odontogenic-related maxillary 
sinus pathologies using cone beam computed tomography (CBCT). Age, gender, ethnicity, and dentition status were evaluated to 
determine potential relationships of the presence of odontogenic-related sinus pathologies.
Results: Among 534 CBCT scans, 331 scans presented without sinus pathology bilaterally and 203 scans presented with sinus 
pathologies in one or both sinuses. 79 scans presented with odontogenic-related maxillary sinus pathologies. The most frequent 
observations were mucosal thickening. The tooth most frequently associated with pathologic findings were first molars followed by 
second molars. The findings were higher in males than females (p = 0.006). Age and ethnicity was not a significant factor (p = 0.10, p 
= 0.05). Dentition status showed root canals (34.65%) were the most commonly associated with pathology. 
Conclusion: The prevalence of odontogenic-related maxillary sinus pathology was found in 36% of sinuses. Identification and 
management of odontogenic pathologies are essential to minimize complications. CBCT is highly recommended as a diagnostic tool 
prior to lateral wall maxillary sinus augmentation surgery and implant placement. Management of odontogenic-related maxillary 
sinus pathologies need to be tailored to individual patients and involves varying combinations of medical and dental management.

The use of cone beam computerized tomography (CBCT) has 
increased for diagnosis and treatment planning of complex dento-
maxillofacial rehabilitation. The expanded diagnostic information 
provided by CBCT provides clinicians with a powerful tool to ex-
pand current knowledge of patient anatomy and potential anoma-
lies/pathologies prior to sinus augmentation for dental implant 
therapies. 

The sinus membrane is lined by the Schneiderian membrane 
which is composed of pseudo-stratified columnar ciliated epithe-
lium. Normal Schneiderian membrane thickness ranges from 0.13 
to 0.5 mm histologically. The membrane can undergo thickening 
due to various etiologies. Minimal mucosal thickening less than 3 
mm is thought to be a normal variant and possibly a function of 
the physiologic nasal cycle. Minimal thickening is not clinically sig-
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nificance in asymptomatic patients. Otolaryngology consultation is 
advisable when membrane thickenings of more than 3 to 4 mm are 
identified [1,2].

There are six general categories of maxillary sinus pathology 
that have been described in the literature: 1) Inflammatory lesions, 
2) Cystic conditions, 3) Neoplasms, 4) Developmental, 5) Calcifica-
tion, and 6) Traumatic [3]. Inflammatory lesions are the most com-
mon category of maxillary sinus pathology. They can be divided 
into acute, chronic rhinosinusitis or allergic sinusitis. Etiologies 
may be derived from odontogenic and/or non-odontogenic sourc-
es. Ly and Hellgren 2018 [4] evaluated 1338 patients with sinusitis 
in Ear-nose and throat (ENT) clinic. and found 48% with odonto-
genic maxillary sinusitis. The proximity of Schneiderian membrane 
may irritated by odontogenic origins of periapical damages, peri-
apical infection, root canal treatment, periodontitis, dental trauma, 
or iatrogenic causes. An odontogenic infection is a polymicrobial 
aerobic-anaerobic infection, with anaerobes outnumbering the 
aerobes [5,6]. Management often consists of both sinus and related 
tooth therapies. 

Non-odontogenic causes may be from viral, bacterial, fungal, 
and allergy sources. Rhinosinusitis was classified based on dura-
tion of symptoms such as acute (less than 4 weeks), subacute (4 
- 12 weeks), or chronic (greater than 12 weeks) [7]. The acute 
form is typical of viral or bacterial infections of the upper respira-
tory tract. Chronic sinusitis consist of mainly anaerobic bacteria. 
Fungal infections are rarely found but cases of eosinophilic fungal 
rhinosinusitis has been reported. Allergic sinusitis is a form of al-
lergy-induced inflammatory changes of the sinus membrane. Polyp 
formation may be noted and is usually multiple, smooth, rounded 
and radiopaque on the walls of the maxillary sinus. Polyps are com-
monly located near the ostium and are easily noted. Fungal sinus-
itis is more rare, often caused by aspergillosis, mucormycosis, or 
histoplasmosis. They may appear as mucosal thickenings to com-
plete opacification depending on severity. 

Cystic lesions are the next most common category after inflam-
matory conditions. Maxillary sinus cysts are clinically benign le-
sions and generally divided into two categories, secretory and 
non-secretory cysts. They are depicted radiographically as smooth 
homogenous, dome-shaped, round to ovoid and well defined radi-
opacities. Retention cysts differ in the presence of epithelial lining 
and are very small. Mucoceles often involve the entire sinus and 
are opacified. They may cause destruction of the mucosal lining. 
Maxillary cysts are well defined, radiolucent, and usually spherical. 

Malignant tumors of the sinus are generally squamous cell carci-
nomas or adenocarcinomas. The radiographic appearance includes 
radiopaque masses, complete opacification, or bony wall destruc-
tion. On occasion, calcified masses are found within the walls of the 
maxillary sinus and are called anthroliths. The nidus of calcification 
may be extrinsic such as a foreign body in the sinus or intrinsic such 
as stagnant mucous or a fungal ball [8]. Radiographic features are 
well-delineated, smooth or irregular outlines of round ovoid radi-
opaque structure embedded within the mucoperiosteum with the 
sinus wall intact. 

Using CBCT, Maillet 2011 [9] found that odontogenic sinusitis 
can be identified as localized thickening of the mucous membrane 
of the maxillary sinus associated with dental lesion. The study 
aims to expand current knowledge and evaluate the prevalence of 
odontogenic-related pathologies in the maxillary sinus in an United 
States dental school population. The study also evaluates whether 
age, gender, ethnicity, tooth condition and tooth position are associ-
ated with odontogenic-related maxillary sinus pathology.

Materials and Methods
The study was based on a retrospective evaluation of 821 CBCT 

scans taken over five years (2009 to 2013). The research was ap-
proved by the Temple University Institutional Review Board for 
Clinical Research (protocol No. 23455). The CBCT scans were all 
performed using the same imaging device (i-CAT Imaging Science 
International, Inc. Hatfield, PA, USA) with flat panel image detec-
tor. Images were taken at 120 kvp, 5 mA, and a voxel size of 0.3 
mm, with an exposure time of 8.9 seconds. Fourteen (14) bits gray 
scales and 8.9 second scan times. The number of slices in one CBCT 
volume is 327. 

These scans were screened based on the inclusion and exclu-
sion criteria. Inclusion criteria required patients with partial and/
or complete dentition age 18-90 years old with a CBCT scan at-
tained during the five year periods including the maxillary sinus. 
Scans were excluded based on the following factors: completely 
edentulous patients, patients with only a mandibular CBCT scan, 
poor quality scans, patients with maxillary deficiency, and patients 
younger than 18 years old. 

Based on the inclusion and exclusion criteria, 534 scans were 
selected for evaluation. The mean age of the included subjects was 
53.61 years old. The participants included 286 females and 248 
males. The race distribution included 352 Caucasian, 105 African 
American, 51 Asians and 26 Hispanics. The subjects were also cat-
egorized based on age into 8 groups of 25 subjects 18 - 19 years, 49 
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subjects 20 - 29 years, 30 subjects 30 - 39 years, 60 subjects 40 - 49 
years,134 subjects 50 - 59 years, 158 subjects 60-  69 years, 64 
subjects 70 - 79 years and 14 subjects 80 - 90 years. Group 1 to 5 
were combined to group age < 60 and group 6 to 8 were combined 
to group age > 60. 

CBCT images were viewed using i-CAT vision software to pro-
vide a panoramic reconstruction view module and an MPR screen 
module, i.e. axial, sagittal and coronal slides. All images were as-
sessed under standardized conditions at the same examination 
workplace (Windows XP with Microsoft Office Software). Three 
trained examiners viewed each scan bilaterally for the presence of 
an intraosseous anastomosis on the lateral wall of the maxillary 
sinus in sagittal slices on the panoramic view. 

The maxillary sinuses findings were categorized to vari-
ous groups according to level and pattern of sinus opacification, 
Schneiderian membrane, and inflammation. The categories were 
healthy, mucosal thickening > 3 mm, polypoidal mucosal thicken-
ing, partial air/fluid level, and complete opacification (Figure 1). 
Patients who were categorized as healthy and ranged from 0 to 3 
mm of mucosal thickening [1,2]. When the mucosal thickening was 
polypoidal in nature, the findings can be into small, large, single, 
multiple when pseudocysts or nasal polyps are present. The partial 
air and or fluid level category are findings with mucosal thicken-
ing, which displayed more than 50% of sinus opacification and the 
presence of air/fluid level. The complete opacification was noted 
when the sinus cavity was occupied with opacification high enough 
to block the ostium.

Figure 1: Classification of maxillary sinus findings (1: Heathy, 
2: Mucosal thickening > 3 mm, 3: Polypoidal mucosal thickening 
which can be small/large, single or multiple, 4: Partial air/fluid 

level opacification and 5: Complete opacification).

Single or multiple teeth may be associated with sinus pathology. 
Tooth/teeth are associated with sinus pathologies with presence 
of caries, restorations, crowns without root canal therapy, root ca-
nal therapy with or without crowns, impaction, and non-restorable 
fracture root tip (Figure 2). In regards to tooth position, teeth found 
to be related to pathology were categorized into, 3rd molar, 2nd mo-
lar, 1st molar, 2nd premolar and 1st premolar. 

Figure 2: Odontogenic-related maxillary sinus pathologies. 

Data was recorded using Microsoft Excel spreadsheet and chi 
square test was used to determine if prevalence of odontogenic si-
nusitis statistically significant with age, gender and ethnicity.

Results
Of 534 CBCT scans, which were reviewed, 331 patients were 

healthy and the remaining 203 patients (38.01%) exhibited some 
evidence of maxillary sinus pathology in one or both sinuses. 287 of 
1068 sinuses (26.87%) exhibited maxillary sinus pathology. Of 203 
patients with sinus pathology, 43 patients had pathology present in 
both sinuses and 160 patients had either right or left sinus pathol-
ogy (Table 1 and figure 3).

Out of the 287 sinuses with evidence of pathology, there were 
167 sinuses with mucosal thickenings > 3 mm, 93 sinuses with pol-
ypoidal mucosal thickenings, 20 sinuses with opacification air or 

Figure 3: Maxillary sinus findings based on CBCT 
 scans, sinuses, gender, ethnicity and age.
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No Sinus  
Pathology

Presence of Sinus 
Pathology

Odontogenic-
related

Non-odontogenic-
related Total

CBCT scans/Subjects 331 (61.99%) 203 (38.01%) 79 (14.79%) 124 (23.22%) 534
Sinuses 781 (73.13%) 287 (26.87%) 96 (8.99%) 191 (17.88%) 1068
Female 195 (36.52%) 91 (17.04%) 35 (6.55%) 56 (10.49%) 286 (53.56%)
Male 136 (25.48%) 112 (20.96%) 44 (8.24%) 68 (12.73%) 248 (46.44%)
Caucasian 211 (39.51%) 141 (26.40%) 61 (11.42%) 80 (14.98%) 352 (65.92%)
African Americans 70 (13.11%) 35 (6.55%) 6 (1.12%) 29 (5.43%) 105 (19.66%)
Asians 30 (5.62%) 21 (3.93%) 10 (1.87%) 11 (2.06%) 51 (9.55%)
Hispanics 20 (3.75%) 6 (1.12%) 2 (0.36%) 4 (0.75%) 26 (4.87%)
18 - 19 year old 15 10 2 8 25
20 - 29 year old 36 13 4 9 49
30 - 39 year old 18 12 5 7 30
40 - 49 year old 39 21 13 8 60
50 to 59 year old 88 46 18 28 134
60 to 69 year old 86 72 28 44 158
70 to 79 year old 42 22 7 15 64
80 to 90 year old 7 7 2 5 14
< 60 year old 196 (36.70%) 102 (19.10%) 42 (7.87%) 60 (11.24%) 298 (55.81%)
> 60 year old 135 (25.28%) 101 (18.92%) 37(6.93%) 64 (11.99%) 236 (44.19%)

Table 1: Maxillary sinus findings based on subjects, sinuses, gender, ethnicity, and age.

fluid level > 50% and 7 sinuses with complete opacification. This 
translated to 58.19%, 32.40%, 6.97%, and 2.44% respectively for 
4 categories.

Among 203 scans with sinus pathologies, 79 subjects (38.92%) 
presented with odontogenic-related sinus pathology. Among 287 
sinuses with sinus pathology, 96 sinuses (33.45%) presented with 
odontogenic-related sinus pathologies and 191 sinuses (66.55%) 
presented with non-odontogenic-related sinus pathologies. 

When categorizing in terms of gender, 195 females (36.52%) 
and 136 males (25.48%) presented with no sinus pathologies, and 
91 (17.04%) females and 112 males (20.96%) presented with si-
nus pathologies. Among pathological findings, 32 females and 44 
males presented with odontogenic-related sinus pathologies, and 
56 females and 68 males presented with non-odontogenic-related 
sinus pathologies (Table 1 and figure 3) With chi square analysis, 
there is statistically significant between females and males (p = 
0.006).

When categorizing the results in terms of ethnicity, 211 Cau-
casians (39.51%), 70 African Americans (13.11%), 30 Asians 
(5.62%) and 20 Hispanics (3.75%) presented with presented with 

no sinus pathologies and 141 Caucasians (26.40%), 35 African 
Americans (6.55%), 21 Asians (3.93%) and 6 Hispanics (1.12%) 
presented with presented with sinus pathologies. Among patho-
logical findings, 61 Caucasians, 6 African Americans, 10 Asians and 
2 Hispanics presented with odontogenic-related sinus pathologies 
(Table 1 and figure 3). With chi square analysis, there is no statisti-
cally significant between ethnicity (p = 0.05).

When categorizing the results in terms of age, 196 subjects 
(36.70%) for the groups < 60 year old and 135 subjects (25.28%) 
for the groups > 60 year old presented with no sinus pathologies, 
and 102 subjects (19.10%) < 60 year and 101 subjects (18.92%) > 
60 year old presented with sinus pathologies. 42 subjects (7.87%) 
< 60 year and 37 subjects (6.93%) > 60 year old presented with 
odontogenic-related sinus pathologies (Table 1 and figure 3). With 
chi square analysis, there is no statistically significant difference 
between age (p = 0.10).

In terms of maxillary sinus findings, 781 sinuses presented 
with no or slight mucosal thickening, 167 sinuses presented with 
mucosal thickenings > 3 mm, 93 sinuses of polypoidal mucosal 
thickening, 20 sinuses with partial opacification and 7 sinuses with 
complete opacification. Among sinuses with pathological findings, 
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possible odontogenic contributions are 80 sinuses with mucosal 
thickening > 3 mm, 36 sinuses with polypoidal mucosal thicken-
ing, 6 sinuses with partial opacification, and none with complete 
opacification (Table 2).

Findings Odontogen-
ic-related

Non-odonto-
genic-related

Normal 781
Mucosal thickening > 
3 mm

167 80 87

Polypoidal mucosal 
thickening

93 36 57

Partial opacification 20 6 14
Complete opacification 7 0 7

Table 2: Classification of maxillary sinus findings and its  
association of presence or absence of dental disorders.

In terms of tooth association with odontogenic-related maxil-
lary pathology, highest prevalence is 56.69% first molars following 
by 33.07% second molars. In terms of tooth disorders, presence of 
root canal therapy with or without crown (RCT), follow by pres-
ence of restorations and crowns without root canal therapy (Table 
3 and figure 4, 5).

Discussion
Maxillary sinus pathology may be rhinogenic, odontogenic, 

traumatic, allergic, neoplastic and bone-related origin [5]. This 
study found 38.92% subjects presented with odontogenic-related 
sinus pathology, which several studies have reported varying prev-
alence ranges of odontogenic maxillary sinusitis ranging from 10% 
to 86% [10-13].

Tooth Associated with 
Sinus Pathology Total Caries Restorations Root Canal Therapy with 

or without Crown (RCT)
Crown without Root 

Canal Therapy
Residual 

Root Impacted

First premolar 4 1 2 1 0 0 0
Second premolar 8 3 2 3 0 0 0
First Molar 72 7 19 27 18 1 0
Second Molar 42 4 12 13 11 1 1
Third Molar 1 0 0 0 0 0 1
Total 127 15 (11.81%) 35 (27.56%) 44 (34.65%) 29 (22.83%) 2 (1.57%) 2 (1.57%)

Table 3: Tooth condition and location associated with maxillary sinus pathology.

Figure 4: Tooth associated with odontogenic-related  
maxillary sinus pathologies. 

Figure 5: Dental disorders associated with  
odontogenic-related maxillary sinus pathologies. 
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Conner [14] evaluated 165 patients for presence of restorative 
dentistry in the adjacent teeth, maxillary sinus floor mucosal thick-
ening, any maxillary sinus disease (including complete opacifica-
tion, air fluid levels, diffuse mucosal thickening and focal mucosal 
thickening. 192 sinuses adjacent to restorative dentistry. The study 
found the presence of restorative dentistry predisposes to focal 
mucosal thickening in the floor of maxillary sinus. 

Arias-Irimia [5] evaluated 770 cases of maxillary sinusitis with 
literature review of 15 articles and found it is more common in 
females (57.7%) and is most often diagnosed in the fifth decade 
of life. The teeth most predominantly affected are the molars 
(47,68%), with the first molar tooth being the most frequently in-
volved. The principal etiological factor is extraction. 

Bronstein [15] evaluated 50 limited CBCT scans with periapi-
cal pathology and 50 scans without apical pathology. The study 
showed that the Schneiderian membrane in the vicinity of roots 
with apical lesions tends to be significantly thicker when compared 
with the roots of teeth without apical pathologies. 

Phothikhun [16] evaluated 250 CBCT scans with dental find-
ings of periodontal bone loss, periapical lesions, and root canal 
fillings. 42% subjects and 29.2% sinuses presented with mucosal 
thickening. 16.4% subjects and 10% sinuses presented with mu-
cosal thickening. Severe periodontal bone loss was significantly 
associated with mucosal thickening (odds ratio: 3.02, P < 0.001). 
The study also found periapical lesions and root canal fillings were 
not associated with mucosal thickening. There was no association 
between dental findings and mucosal cysts. 

Lu., et al. [17] evaluated 372 CBCT images. Mucosal thickening 
was found in 48.4% patients and 46.2% sinuses. Periapical lesions 
were found in 29.2% patients with maxillary sinus mucosal thick-
ening. Sinus mucosal thickening increased dramatically as the se-
verity of apical periodontitis from bacterial invasion of the pulp of 
the tooth increased. Among the teeth with periapical lesions, 46 
were first molars followed by 28 second premolars, 14 second mo-
lar and 1 third molar. The study also found patients more than 60 
years of age were found most likely present with sinus mucosal 
thickening (p < 0.01).

Brullmann., et al. [18] evaluated 204 CBCT scans. The study 
showed there is significant association between periodontitis and 
radiological signs of sinusitis. Basal mucosal thickening in the max-
illary sinus was more likely in patients with decayed and non-vital 
maxillary posterior teeth compared to healthy teeth (OR = 5.2). 

Dagassan-Berndt [19] evaluated 17 dentate patient CBCT and 
found in molar regions with periodontal destruction, maxillary 
sinus membrane thickening occurred particularly in combination 
with the root tips or periapical lesions. Clinical signs of periodontal 
destruction (increased probing pocket depth or furcation involve-
ment) were not associated with Schneiderian membrane thickness.

Shanbhag [20] evaluated 243 CBCT scans. 60.5% patients and 
44.6% sinuses presented with mucosal thickening > 3 mm. 30.4% 
sinuses were associated with teeth showing periapical lesions and 
45.6% showing periodontal diseases. Teeth with periapical lesions 
were most frequently first and second molars. 

Schneider [21] evaluated 138 CBCT scans. 45.65% presented 
with of flat shallow mucosal thickening. Study found patient age, 
season, and endodontic status of the neighboring teeth had no sig-
nificant effect on thickness of the mucosa. 

Block [22] evaluated 831 scans. Mucosal thickening was found 
in 46.7% patients and 30.1% of sinuses. Of 469 sinuses with mem-
brane thickening, 44.78% were adjacent to unhealthy teeth and 
49.68% were adjacent to healthy teeth and 5.54% were in eden-
tulous maxilla. The prevalence of sinus membrane thickening was 
almost equal in association with unhealthy and healthy teeth. The 
removal of unhealthy teeth decreased, but did not completely re-
solve sinus membrane thickening.

Lechien [23] systematic review indicated causes of chronic max-
illary rhinosinusitis of dental origin among 674 patients and veri-
fied that an iatrogenic etiology accounted for 65.7% of the cases, 
apical periodontal pathologies accounted for 25.1% of cases, and 
marginal periodontitis accounted for 8.3% of cases.

Goller-Bulut [24] evaluated 205 CBCT scans to determine the re-
lationship between mucosal thickening of the maxillary sinus and 
tooth condition. The study found 33.8% presented with mucosal 
thickening. Periapical lesions were found in 159 teeth and mucosal 
thickening was seen in 62.5%. Among teeth with periapical lesions, 
48 were first molars, 36 were second molars, 41 first premolars 
and 34 were second premolars. The possibility of maxillary sinus 
mucosal thickening increased dramatically as the degree of peri-
apical lesions increased. There was a positive correlation between 
maxillary sinus MT and age of the patient and PBL.

Ren [25] evaluated 221 subjects with periodontal diseases and 
analyze factors impacting maxillary sinus mucosal thickening us-
ing CBCT. 48.9% patients presented with mucosal thickenings. The 
probability of mucosal thickening increased as alveolar one loss 
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increased. The study concluded periodontal pathologies found in 
furcation lesions and vertical infrabony pockets were also more 
likely to coincide with mucosal thickening.

Shahbazian [26] evaluated 145 subjects. CBCT showed an inti-
mate relationship of 1st and 2nd molar with the maxillary sinus in 
50 and 45% of the cases, respectively. 42% of sinuses showed mu-
cosal thickening in CBCT images. Tooth-related etiology occurred 
in 67% of the cases. The most likely cause of odontogenic mucosal 
thickening was periapical lesions (88%) followed by periodontal 
diseases (12%). Results also showed first molar has the highest 
prevalence of presence of apical periodontitis. 

Zamfir [27] evaluated the odontosinusal influences of 31 cases 
of patients suffering from chronic rhinogenic sinusitis with ages 
between 16 and 60 years. 5 patients showed signs radiographically 
pulp chamber modifications. The study concluded there is possible 
2 way relation of apical inflammation influenced the sinusal evolu-
tion and sinusal inflammation modified the tooth condition.

Wang [28] evaluated 55 patients with odontogenic sinusitis. 
64% of these patients were diagnosed by CT scan showing dental 
pathology.

Nascimento., et al. [29] evaluated 400 CBCT scans with presence 
of sinus disease in 1 or both maxillary sinuses. Sinus pathology was 
found in 85.9% of the maxillary sinuses. The most prevalent con-
dition was generalized mucosal thickening (65.2%) followed by 
localized mucosal thickening (24.8%), maxillary sinusitis (6.4%) 
and retention cysts (3.6%). Only generalized and localized muco-
sal thickening were found to be related to odontogenic conditions. 
Generalized mucosal thickening was more related to male. Local-
ized mucosal thickening was associated with periapical lesions. 

Nunes., et al. [30] compared CBCT scans of 178 subjects with 
periapical lesions to 178 subjects without periapical lesions. The 
study found the most frequent sinus abnormality was mucosal 
thickening and there was relation between periapical lesions and 
sinus abnormalities. 

Kasikcioglu [31] evaluated 461 CBCT scans and found preva-
lence of right and left odontogenic maxillary sinusitis was 59.5% 
and 64%. Periapical pathologies were commonly found in first and 
second molars and significantly increased the risk of maxillary si-
nus pathology. The pathology was also more common in males and 
no relationship with age.

Zirk [32] evaluated 121 patients and the dental origin was eval-
uated by reviewing surgery reports, medical history and patient’s 
CBCT findings. Odontogenic maxillary sinusitis was diagnosed in 
46.3% cases for the right maxillary sinus and in 46.3% cases for the 
left maxillary sinus; 7.4% patients had OMS in both maxillary sinus-
es. Studies found various origins of odontogenic maxillary sinusitis, 
such as 33.9% caries, root canal infection, periodontitis, 57% oral 
surgery related, 2.5% oral surgery related and medication related 
osteonecrosis of the jaws, and 6.6% endodontic treatment. 

de Lima 2017 [33] evaluated 83 CBCT to determine the correla-
tion between presence of chronic sinusitis and periapical lesions 
and periodontal bone loss. Among the odontogenic changes stud-
ied, the most common was endodontic infection (49.1%). 50.6% of 
maxillary sinuses with chronic maxillary sinusitis presented with 
endodontic infection and 28.9% of chronic maxillary sinusitis pre-
sented with periodontal disease. 

Branas., et al. [34] evaluated 179 maxillary sinuses. Among 
70 cases presented with sinus membrane thickening, 66% were 
odontogenic origin and 34% were non-odontogenic origin. The 
main odontogenic cause was caries (46%), followed by failing end-
odontic therapy (26%). First molar on the right (33%) being the 
most frequently involved followed by the first molar on the left side 
(30%). 

Souza-Nunes., et al. [35] evaluated 631 endodontically treated 
teeth and found 70.52% presented with maxillary sinus abnormal-
ity including mucosal thickening (38.19%), sinus polyp (5.23%), 
antral pseudocyst (9.35%), nonspecific opacification (7.13%), peri-
ostitis (8.72%) and antral calcification (1.90%). 55.94% periapical 
lesions were observed in cases with mucosal thickening. 

Terlemez., et al. [36] recent study indicated at least 1 apical le-
sion adjacent to the right maxillary sinus increased the risk of max-
illary sinus pathology by 2.37 times (P < 0.05). 

Sakir., et al. [37] evaluated 50 CBCT scans and found of the apical 
periodontitis cases, 32% were right first molars, 30% were right 
second molars, 20% were left first molars, and 18% were left sec-
ond molars. The frequency of mucosal thickening in the maxillary 
sinus adjacent to molars with periapical lesions was 36%. The most 
common pathologic findings of maxillary sinus was 36% mucosal 
thickening, 20% polypoid lesions, 20% retention cysts, 10% partial 
opacification, 10% total opacification, and 2% antroliths.
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The present study found in terms of tooth position, the highest 
prevalence is the first molar following by the second molar, which 
is consistent with several studies that evaluated the relationship 
between maxillary posterior teeth and the maxillary sinus floor us-
ing cone beam computer tomography [5,38,39].

The present study found in term of gender, there is possible sig-
nificance between females and males (p = 0.006). Arias-Irimia [5] 
found odontogenic sinusitis more common in females. However, 
Nascimento., et al. [29] found generalized mucosal thickening was 
more related to male.

The present study did not find a significant difference between 
age groups and the presence of odontogenic-related sinus patholo-
gies (p = 0.10). Tian [40] indicated that age had a significant im-
pacts, with those under the age of 40 showing a greater likelihood 
of the position of maxillary roots above/inside the sinus floor. 
Arias-Irimia [5] showed maxillary sinusitis most often diagnosed 
in the fifth decade of life (mean 47.2 years old). Lu., et al. [17] found 
patients more than 60 years of age were found most likely present 
with sinus mucosal thickening (p < 0.01).

In term of tooth condition, the present study showed more com-
mon association with odontogenic-related sinusitis were presence 
of root canal follow by crowns and restorations. Most studies also 
reported endodontic association with periapical lesions and muco-
sal thickening [15,17,19,23,24,26,27,29-31,33,35-37]. Some stud-
ies found a higher association with periodontal disease and muco-
sal thickening [16,18,20,25]. 

Roque-Torres [41] indicated dental roots in the maxillary sinus 
are twice as likely to be associated with diseased sinuses than nor-
mal sinuses. Healthy teeth whose roots are inside the maxillary si-
nus may induce an inflammatory response in the sinus membrane. 
It is suspected that dental procedures may exacerbate the condi-
tion. Due to the close anatomical relationship between maxillary 
posterior teeth and the maxillary sinus, Schneiderian membranes 
maybe altered due to dental-related disorders and restorative den-
tistry [14,34]. 

Conclusion
The prevalence of odontogenic-related maxillary sinus pathol-

ogy was found in 36% of sinuses. The most associated findings are 
mucosal thickenings. The tooth most associated with pathologic 
findings was the first molar followed by the second molar. The find-
ings are higher in males than females (p = 0.006). Age and ethnic-
ity is not a significant factors. Dentition status showed presence of 

endodontic treatments (34.65%) being the most commonly associ-
ated with maxillary sinus pathology. 

The high incidence of sinus pathology of odontogenic origin 
shows the need for interdisciplinary work involving dentists and 
otorhinolaryngologists. Periapical lesions (apical periodontitis), 
endodontic findings, periodontitis, caries, restorations, crowns and 
the presence of root remnants are reported causes of Schneiderian 
membrane thickening. The use of CBCT for diagnosis and treatment 
planning allows detecting maxillary sinus membrane thickening 
and determining its association with an odontogenic etiology. Man-
agement of odontogenic-related maxillary sinus pathology needs 
to be tailored to each individual patient and may involve varying 
combinations of medical and dental management. 

Further research and additional data is needed to evaluate the 
association with age, ethnicity, gender with odontogenic-related si-
nus pathology. Based on these findings, CBCT should be carefully 
evaluated for possible odontogenic causes prior to maxillary sinus 
augmentation for dental implant placements. 
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