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Abstract: 
Maxillary sinusitis is a frequent pathology encountered in both otolaryngology but also in oro-maxillo-facial and 

dento-alveolar surgery. When it is of odontogen origin it can originate in a maxillary tooth infection, and/or 

endodontic treatment, periodontal bone loss and dental implants. Odontogenic maxillary sinusitis accounts for 

approximately 10%–41% cases of maxillary sinusitis and a routine radiologic examination can reveal its dental 

origin. 

The purpose of this review was to assess the association and influence between the various odontogenic conditions 

(endodontic periapical pathology, periodontal disease, bone loss, dental trauma, missing teeth, etc.) and the presence 

of maxillary sinus mucosal thickening reported in the literature. The thickness of the alveolar cortical plate and the 

roots of maxillary molars affect the spread of odontogenic infection, which, in turn, is the basis of treatment 

planning.  

Conclusion: Otolaryngologists are frequently involved in the treatment of patients with maxilary sinusitis. However, 

during treatment the odontogenic cause is often overlooked, leading to persistent symptoms in patients and an 

incomplete and a failure of sinusitis treatment. A collaborative approach to the diagnosis and treatment of suspected 

odontogenic maxillary sinusitis between otolaryngologists and dental practitioners may be an effective patient-

centered strategy. The interdisciplinary management of sinusitis and the dental origin of the condition is essential in 

these cases. 
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Introduction: 

The maxillary bone encompasses the 

maxillary sinuses, which are pneumatized 

cavities, usually with a pyramidal shape 

with the tip extending into the zygomatic 

bone and the base of the pyramid being 

composed of the lateral nasal wall. The floor 

of the maxillary sinuses consists of 

maxillary alveolar bone and partly by the 

hard palate. In approximately 50% of the 

population, by forming alveolar recesses, it 

may expand into the alveolar process. In this 

clinical variant, the maxillary sinuses are 

located close to the roots of the molar and 

premolar teeth, especially the second 

premolar, first, and second permanent molar 

teeth [1]. Maxillary sinuses are pneumatic 

cavities within maxillary bone that 

communicate with the nasal cavity by 

ostium. 

The lining of the sinus cavity is a 

pseudostratified ciliated columnar 

epithelium. This respiratory epithelium, also 

called Schneiderian epithelium or membrane 

which is the unique lining of the nasal cavity 

and paranasal sinuses, is derived from 

ectoderm, unlike the endoderm-derived 

epithelium of the bronchi, trachea, and 
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pharynx. This membrane adheres to the 

periosteum and is about 1 mm thick. The 

normal sinus mucosa is not imagined on a 

radiograph [2]. Although, when the mucosa 

comes to be irritated from either an 

infectious or allergic process, it may 

increase and may be seen on radiograph. 

Mucosal thickness (MT) greater than 3 mm 

is most likely pathological. The radiographic 

image of thickened mucosa is as a non-

corticated radiopaque band, paralleling the 

bony wall of the sinus [3].  

Inflammation of this epithelium may 

be caused by several predisposing factors, 

including asthma, upper respiratory tract 

infections, inhalation of foreign bodies, and 

irritants, immunodeficiency, all of which 

increase the risk of maxillary sinusitis 

development [4]. Maxillary sinusitis (MS) is 

a globally prevalent disease that has 

important health implications. Moreover, as 

the maxillary sinuses are anatomically close 

to the root apex of the teeth, dental diseases 

are also a potential source of maxillary 

sinusitis [5]. 

Odontogenic sinusitis is reported to 

account for approximately 10 to 12% of all 

maxillary sinusitis cases [6]. Previous 

studies are suggesting an increase in the 

occurrence of odontogenic sinusitis [7]. 

Although there is no consensus in the 

literature regarding the definition of 

odontogenic maxillary sinusitis, diagnosis is 

strongly based on clinical and radiologic 

symptoms. 

As treatment differs from those for other 

forms of maxillary sinusitis, a precise 

diagnosis of odontogenic origin of maxillary 

sinusitis plays a decisive role in the success 

of the treatment. If the underlying dental 

condition is not diagnosed, treatment for 

odontogenic maxillary sinusitis will not be 

successful [8]. Rarely, there can be serious 

complications, such as subdural empyema 

and cerebral abscess, related to odontogenic 

sinusitis [9]. 

According to recent studies, various 

odontogenic conditions may be related to 

sinus alterations including periapical 

pathologies, endodontic treatments, 

periodontal diseases, dental implants, and 

surgical procedures [7]. However, there are 

also some controversies about the 

appearance of the Schneiderian membrane 

and its association with odontogenic 

conditions. Melen et al. in their extensive 

study assesed the relationship between 

odontogenic conditions and maxillary sinus 

pathologies. They stated that there is still no 

agreement as to the ratio between sinusitis 

of dental and rhinogenous origin and also 

still no evidence as to whether nasal 

polyposis is a cause or an effect of chronic 

sinusitis [10].  

Regarding the relation between 

periodontal pathologies and the appearance 

of the Schneiderian membrane, the current 

evidence provides inconclusive information 

[11]. Moreover, there are few or no studies 

describing this association with healthy, 

treated, and/or missing teeth. 

Therefore, the purpose of this review was to 

assess the association and influence between 

the various odontogenic conditions 

(endodontic periapical pathology, 

periodontal disease, bone loss, dental 

trauma, missing teeth, etc.) and the presence 

of maxillary sinus mucosal thickening 

reported in the literature. 

Prevalence of sinus mucosal thickening 

A number of studies have reported 

the varying prevalence rates of sinus 

mucosal thickening between 37 and 62% 

[12, 13, 14]. This discrepancy between 

studies may be attributable to using different 

diagnostic criteria (> 1, > 2, > 3 mm) for 

assessing the pathological radiographic 

mucosal thickening in the literature. Other 

explanations are probably due to the 

difference in the indication of CBCT scans, 

which were included in the study and ethnic 

differences among studied populations.  
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The threshold for pathological 

radiographic mucosal thickening is varied 

throughout the literature. Conventional 

radiographic techniques used to diagnose 

maxillary sinus mucosal thickening and 

apical periodontitis include Xray 

radiography, magnetic resonance, computed 

tomography scanning, and conventional 

periapical radiography [12]. 

Images 1, 2 and 3 highlight that even on an 

orthopantomography we can sometimes 

discern the mucosal thickening of the sinus 

membrane due to pathological processes of 

teeth and the dental units that are the cause 

of this pathology

.  

 

 
Fig. 1. Ortopanthomography of a patient with right odontogenic maxillary sinusitis caused by 1.6 

and 1.7. 

 
Fig. 2. Ortopanthomography of a patient with bilateral odontogenic maxillary sinusitis caused by 

6.5 and 2.4. We can also observe on the radiograph the anodontia of all four second premolars. 
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Fig. 3. Ortopanthomography of a patient with bilateral odontogenic maxillary sinusitis caused by 

1.7 and root fragments of 2.6, 2.7. 

 

Unfortunately 2-dimensional 

intraoral radiography can provide limited 

data on the etiology, location, and size of 

periapical lesions, especially in maxillary 

molars, because of the superimposition of 

adjacent structures such as the palatal root or 

the zygomatic bone. Cone-beam 

computed tomographic (CBCT) imaging, 

which is beneficial for assessing the 

relationship between the tooth morphology 

and the adjacent anatomic structures, is a 

valuable technique for the evaluation of 

periapical lesions [13]. 

Although ‘‘mild’’ mucosal 

thickening is often asymptomatic and 

considered a normal radiographic finding, 

thickening >2 mm is reported to indicate 

sinus pathology [12, 15]. When taking into 

account age and sex various authors noted 

that a thicker mucosae were twice as 

frequent in males and older patients (>40 

years) reports [16, 17, 18]. The overall mean 

mucosal thickness of samples was 3.38 and 

6.60 mm in sinuses with mucosal thickening 

> 2 mm. A majority of the sinuses with 

thickened mucosae presented with a ‘‘flat’’ 

type of thickening (73.5%), whereas 

‘‘polypoid’’ thickening was observed less 

frequently (26.5%) [17]. These findings are 

consistent with recent reports in which 

mucosal thickening in CBCT scans was 

classified as ‘‘flat’’ and ‘‘polypoidal’’, 

‘‘mucocele-like’’, or ‘‘mucosal cysts’’ [19, 

20, 21]. The categorization of mucosal 

thickening is reported to be appropriate 

given the differences in etiology and nature 

of the findings. 

Polypoid lesions represent mucous 

retention cysts or mucosal polyps and appear 

as dome-shaped radiopaque thickenings of 

the sinus mucosa [19]. Asymptomatic 

retention cysts are reported to either regress 

spontaneously or show no significant 

dimensional changes over the long-term and 

therefore may not always necessitate 

removal [22]. However, in the presence of 

symptoms (eg, headache, facial pain, nasal 

obstruction, and so on), an ear, nose, and 

throat consultation may be warranted. 

Recent diagnostic criteria have described 

odontogenic MS as a localized thickening 

(>2 mm) of the sinus membrane associated 

with a carious or heavily restored tooth with 

a periapical lesion based on a retrospective 

analysis of CBCT scans of patients 

diagnosed with MS [23].  

 

Endodontic causes of maxillary sinusitis 

Apical periodontitis (AP) is an 

inflammation and destruction of periapical 

tissues; it occurs as a sequence of various 

infectious or physical insults to the dental 

pulp or the damaging effects of root canal 

filling materials. Microorganisms from the 

infected root canals produce a sufficient 

amount of endotoxins, which enter in high 

concentrations into the periapical area. The 

microbial factors and host defense destroy 

much of the periapical tissue, resulting in a 

formation of various kinds of lesions, such 

as reactive granulomas and cysts [24]. 

Moreover, a close anatomical proximity of 

the maxillary posterior lateral teeth to the 

maxillary sinuses renders them vulnerable to 

this periodontal inflammation [25]. Infection 

from periapical lesion can affect the 

maxillary sinus mucosa via bone marrow, 

blood vessels and lymphatic vessels. The 

upper posterior roots and the floor of the 

maxillary sinus are separated by a thin 

cortical bone and, sometimes, solely by the 

sinus mucosa, which facilitates the spread of 

infection into sinus [26]. 

Anatomic information regarding the 

structures forming the MS and their 

relationships with the posterior teeth are of 
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great importance for a definitive diagnosis 

of the inflammatory pathologic changes that 

may occur in both MSs and periapical 

regions. Apical periodontitis (AP) in teeth in 

which the root apices are close to the MS 

may reveal inflammatory changes in the 

MS. In cases in which the periapical bone is 

thin (where the molar teeth are close to the 

MS), perforation of the MSs may also occur 

[27]. 

Cone-beam computed tomography 

(CBCT) scanning is a new 3-dimensional 

(3D) imaging modality that could be of 

clinical value not only during screening but 

also in planning treatments. CBCT scanning 

is a technological innovation developed in 

recent years and could be used in oral 

surgery, orthodontic evaluation, implant 

treatment planning, apical periodontitis 

evaluation, and periodontal disease planning 

[12]. One of the benefits of applying CBCT 

scanning for imaging of the paranasal 

sinuses, including the maxillary sinus, is the 

lower radiation dose when compared with 

computed tomography imaging. Moreover, 

CBCT scanning allows for higher resolution 

and a reduced scanning time [17].  

Some studies have reported that the 

accuracy of CBCT scanning parallels that of 

computed tomography scanning and 

conventional radiography in hard tissue and 

endodontics [12, 17]. CBCT imaging was 

helpful in elucidating the etiology and extent 

of the relationship between the dental 

pathology and the involved sinus. It was also 

helpful in evaluating the preoperative and 

postoperative conditions of the maxillary 

sinuses [28]. Currently, CBCT systems can 

be classified into 2 categories: limited 

(dental and regional) and full (ortho or 

facial). 

The ethiopathological proposed 

mechanism is that bacteria and toxins in 

apical lesions can infiltrate the maxillary 

sinuses directly or via the numerous vascular 

anastomoses, porous alveolar bone marrow, 

and lymphatics, thereby infecting the sinus 

mucosa. An increase in the quantity of 

bacteria and toxins results in an increase in 

the severity of apical periodontitis and thus 

increases the likelihood of maxillary sinus 

mucosal thickening [12].  

Because anaerobic bacteria are more 

likely to be found in odontogenic maxillary 

sinusitis, normal antibiotics used to treat 

routine sinusitis are less effective in the 

treatment of odontogenic sinusitis. 

Therefore, it is very important to accurately 

diagnose the origin of the sinusitis before 

treatment. 

 

Periodontal causes of maxillary sinusitis 

Periodontal disease is one of the 

most prevalent infectious disease in humans 

and it can considerably impact systemic 

health. Periodontitis is a chronic oral 

infection generated and sustained by a 

polymicrobial biofilm in the mouth. The 

resultant immuno-inflammatory response 

alters both the mucosa and the supportive 

connective tissue elements, stimulating net 

resorption of alveolar bone. Maxillary 

sinusitis, which can arise from bacterial, 

fungal or viral infections, is often attributed 

to periodontal disease [29, 30].  

Limited previous researchers studied 

periodontal bone loss and mucosal 

thickening [16, 27, 29, 31]. Studies on this 

topic published in the literature did not show 

a significant association with the appearance 

of the mucosal thickening and radiographic 

parameters such as periodontal bone loss 

and/or furcation involvement nor clinical 

parameters [17, 32, 33, 34]. However, in a 

study by Phothikhun et al. showed a 

significant positive correlation with mucosal 

thickening and severe periodontal bone loss 

while no such association existed for 

moderate periodontal bone loss [18]. 

The prevalence of maxillary sinus 

mucosal thickening in several studies was 

reported as 14.5%, 29.5% and 87.9% in 
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subjects with mild, moderate and severe 

alveolar bone loss, respectively [18, 29]. 

The probing depth and clinical attachment 

loss values recorded were similarly 

somewhat higher in patients with mucosal 

thickening than in those with normal mucosa 

[29]. Periodontitis is marked by 

inflammation of the tooth-supporting tissues 

caused by bacterial infection, thus probing 

depth increases as the fibres of the 

desmodontium are progressively destroyed, 

and alveolar bone is resorbed, in tandem 

with the level of clinical attachment loss. 

Higher values for these clinical indexes 

reflect a more severe periodontal condition. 

The maxillary sinuses can also 

become inflamed as a result of bacterial 

infection, possibly arising in adjacent 

periodontitis. A study suggested that the 

bony floor of the maxillary sinus is not 

continuous but rather is perforated by a 

number of vessels, allowing for close 

approximation of the maxillary sinus 

mucosa and periodontal ligament in the 

endosteal bony space adjacent to the 

maxillary molar teeth [35].  

Another factor promoting 

inflammation is the main blood supply of 

the dental and periodontal structures: the 

intra-alveolar branches of the anterior and 

posterior superior alveolar arteries. 

Collateral branches of these vessels merge 

with vessels of the basilar maxillary sinus, 

forming an intricate vascular network [3]. 

Finally, the roots of the maxillary premolar 

and molar teeth are normally separated from 

the sinus floor by dense cortical bone of 

variable thickness, but this separation 

consists only of mucoperiosteum in some 

individuals. The latter circumstance is 

believed to encourage the spread of 

inflammation to the Schneiderian membrane 

[2]. Indeed, there has been abundant 

evidence to support the notion that 

inflammation of the maxillary sinus 

develops from adjacent periodontitis. 

A recent study indicated that there is 

a significant association between mucosal 

thickening in sinusitis of periodontal origin 

and furcation lesions (OR = 2.76) and 

vertical infrabony pockets (OR = 13.58) 

[29]. These results were comparable to 

another study, in which furcation lesions 

(OR = 4.4) and vertical infrabony pockets 

(OR = 6.3) corresponded with a significantly 

higher risk of MT, relative to edentulous 

subjects [37]. Given that furcation lesions 

and vertical infrabony pockets are 

characteristic of severe periodontitis, the 

inherently higher levels of pathogenic 

bacteria, bacterial products and 

inflammatory cytokines might easily explain 

this heightened risk [37].  

The close anatomical proximity of 

the posterior maxilla to the maxillary sinuses 

renders the maxilla vulnerable to periodontal 

inflammation. Furcation lesions and vertical 

infrabony pockets of the posterior teeth are 

also common accompaniments of 

periodontitis, especially severe periodontitis 

[30]. The results in the literature are 

controversial for such correlation. Moreover, 

there have been no reports associating the 

number of missing teeth with maxillary 

sinus mucosal thickening.  

An increasing prevalence of sinus 

mucosal thickening was observed regarding 

the number of missing teeth. It is highly 

possible that the patient had periapical 

diseases before extraction that provokes 

maxillary sinus mucositis. A study by Block 

and Dastoury observed that the removal of 

unhealthy teeth decreased, but did not 

completely resolve sinus membrane 

thickening [34]. This may be one of the 

causes of high prevalence observed in 

edentulous maxilla. Apart from the 

odontogenic factors, there are many causes 

predisposing to sinus membrane 

inflammation such as upper respiratory tract 

infection, allergy, asthma, smoking, diabetes 

mellitus, previous history of trauma, some 
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sporting activities (swimming, diving), 

anatomical variations, and nasal polyps. As 

the number of the missing teeth increases 

with age, the possibility of being various 

factors that cause sinusitis also increases. A 

further study with more focus on missing 

teeth, carrying out with the group of patients 

whose age is close to each other, is therefore 

suggested [38]. 

Multiple conditions, including 

periapical infection, root canal treatment, 

and close relationship maxillary teeth and 

sinus, may have a precursor effect on the 

occurrence of mucosal thickening in the 

maxillary sinus. Periodontal status and its 

role as a risk factor in triggering maxillary 

sinus infections should also be considered 

by not only dental professionals but also the 

medical professionals to plan for the 

treatment of maxillary sinus lesions. 

 

Conclusion:  

Maxillary sinusitis has a high 

prevalence and through its position entails 

the collaboration of numerous medical 

specialists. Among these otolaryngologists 

are frequently involved in the treatment of 

maxilary sinusitis; however, during 

treatment the odontogenic cause is often 

overlooked, leading to persistent symptoms 

in patients and an incomplete and a failure 

of sinusitis treatment. A collaborative 

approach to the diagnosis and treatment of 

suspected odontogenic maxillary sinusitis 

between otolaryngologists and dental 

practitioners may be an effective patient-

centered strategy. The interdisciplinary 

management of sinusitis and the dental 

origin of the condition is essential in these 

cases. 
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