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Abstract 

Objective: To analyze the importance of making a good diagnosis of odontogenic sinusitis through searching in different 
digital databases. 

Methodology: A bibliography was carried out in the Pubmed and Scopus databases of studies published between 2017-
2022 using keywords. In addition, the Boolean AND operator was used to connect these descriptors and the inquiries 
were made based on the PICO abbreviation.  

Results: 1270 studies were obtained from the two digital databases; from these, 50 were selected after applying 
exclusion and inclusion criteria. 

Conclusion: Odontogenic sinusitis must have a multidisciplinary diagnosis made by joint efforts on behalf of dentists 
and otolaryngologists. The most frequent odontogenic foci are periapical pathologies, previous surgeries, and molars 
that are close to the floor of the maxillary sinus. Symptoms and radiographic studies, such as CBCT, should be taken into 
account. 
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1. Introduction

The first paranasal sinus to develop within fetal life is the maxillary sinus, which reaches its full development when the 
individual reaches 12 to 14 years of age, which coincides with the eruption of permanent teeth (1). The floor of the 
maxillary sinus is very close to the roots of the second maxillary molars, and it is connected to the nasal cavity by the 
ostium, and it is made up of thick cortical bone, but with age, its thickness reduces, resulting in a layer known as 
Schneider's mucosa, which implies a direct penetration of odontogenic infections. This is why any disease of dental or 
dentoalveolar origin could damage it and cause a case of sinusitis known as odontogenic maxillary sinusitis. It is likely 
that the incidence of SOM has been underreported, with 10-12% of OME cases attributed to odontogenic infections (1-
3). 

Odontogenic sinusitis might be multifactorial. Among these facts, it shows the iatrogenic, infectious, traumatic, and 
implantological causes (4). Therefore, the principal cause of this fact is related to the dental extractions. Some studies 
have shown that the iatrogenic etiology represents 65.7%. This percentage includes the artificial implants and the 
oroantral fistula formation post-dentoalveolar surgery (1,5). The odontogenic sinusitis might be located and manifest 
itself as a thickening of the mucous membrane in the maxillary sinus, restricted only to the vicinity of the infected tooth 
(3). 
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Odontogenic sinusitis is considered a polymicrobial infection since bacteria from the oral cavity and respiratory system 
are involved (6). Psila et al. (1) state that the bacterial anaerobic flora is the main cause of chronic odontogenic sinusitis; 
however, the bacterial flora of some patients that present acute sinusitis is of mixed origin. 

The organic causes include dental cavities and periodontal diseases that lead to a secondary infection of the dental pulp 
(1,7). Some patients present symptoms similar to chronic rhinosinusitis, such as dental pain, nasal congestion, and 
unilateral nasal obstruction, while others present minimal symptoms of sinusitis and dental pain because the osteomata 
complex is unobstructed and allows drainage and relief of pressure (4,5). The chronical maxillary sinusitis occurs more 
often unilaterally. However, in severe sinusitis cases, this fact becomes stronger, meaning that a dental etiology might 
represent up to 86% of the cases (8,9). The etiology, pathophysiology, diagnosis, and treatment differ from other types 
of sinusitis, while the clinic symptoms are not proven (10). 

This review aims to present the methods to do an accurate diagnostic of odontogenic sinusitis, in which both the 
otolaryngologist and the dentist are in charge of doing it in the first instance, with the purpose of being able to provide 
an effective treatment that helps us obtain valuable long-term results. 

2. Methodology 

Based on the objectives previously stated, a literature review was held following the recommendations of the PICO 
system. 

2.1. Searching Strategies 

The search tools for this investigation were PubMed and SCOPUS. In order to connect these two descriptors, the 
Booleano ADN was used. The key words for this research are interconnected with the objectives previously stated, 
according to the terms MeSH and DeCs: "odontogenic sinusitis", "diagnostic", "clinical exam" and "bone scan," which are 
their translations into English. 

2.2. Inclusive and exclusive criteria  

2.2.1. Inclusion Criteria 

 Written papers in any language 
 Studies published between the years 2017-2022 
 The literature review of the sinusitis has to be of odontogenic origin.  
 The systematic review of the sinusitis has to be of odontogenic origin.  
 The metanalysis of sinusitis has to be of odontogenic origin. 

2.2.2. Exclusion Criteria 

 Literature review which does not accomplish the inclusive criteria. 
 Some sections of books have been excluded. 

2.3. Procedure 

The literature review considers four stages: First, the topic was pre-established, and the inquiry questions based on the 
abbreviation PICO (Question, Intervention, Comparison, and Outcome) were done. These questions are: "What is the 
relevance of the precise diagnosis of odontogenic sinusitis?" and "How to do a correct diagnosis?" Second, inclusive and 
exclusive criteria were established. Third, complete studies were examined, in which original articles related to 
odontogenic sinusitis were included. These articles were published in English and Spanish with complete and free 
access texts; studies such as clinical cases, theses, monographs and articles with restricted access were excluded. Fourth, 
the drafting of this article was done based on the literature review pre-selected with the outstanding topic. 

3. Results  

Figure 1 shows the flowchart of the literature review. Several digital databases, such as PubMed and Scopus, were 
reviewed, and a total of 1270 studies were obtained. Due to the large quantity and quality of studies attained, their totals 
were filtered by exclusive and inclusive criteria. 658 articles were excluded due to duplicity and 543 due to title reading 
and lack of free access, obtaining a total of 67 articles chosen for the complete analysis and 17 excluded articles. Finally, 
50 articles were obtained for the corresponding literature review. 
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Figure 1 Search flowchart for the literature review of sinusitis of odontogenic origin 

4. Discussion  

Odontogenic sinusitis (OS) is the only type of maxillary sinusitis of dental origin to which special attention should be 
paid. Both the otolaryngologists and the dentist ought to work hand in hand to make an accurate diagnosis of the origin 
of sinusitis and its favorable long-term treatment. An accurate diagnosis of sinusitis of odontogenic origin is obtained 
when the sinuses are meticulously evaluated in the radiographic, microbiological, and clinical fields and when the 
results show a similar disease of dental origin (11). 

Unilateral maxillary sinusitis is also called odontogenic sinusitis due to the symptomatology that it presents. Ryan et al 
(12) pointed out that 10% of the chronical maxillary sinusitis cases present an odontogenic origin, but this percentage 
might achieve up to 75% of the cases that present a unilateral maxillary disease in comparison to a study held by 
Fredriksson et al (13), who obtained a result of 14 out of 35 unimaxillary sinusitis cases meaning that 40% presented 
odontogenic causes. 

From all the results of chronic sinusitis maxillary cases, studies reported that from 10% to 40% of them were the result 
of an odontogenic procedure (12, 14). However, other causes of odontogenic sinusitis are iatrogenic during the 
development of dental procedures; for instance, root canals, dental surgery, periapical pathology, and the placement of 
dental implants. Ryan et al (12) agreed with Ben-Zvi et al and Bajoria et al (15, 16) that almost 50% of patients with OS 
mentioned that they had previously undergone dental surgery, compared to those studies made by Sato K, Roderick et 
al, Lima et al and Peñarrocha et al (17-20), in which they agreed that the patients presented a root canal done previously. 
Czarnecka et al (21) detected odontogenic foci in 85.7% of patients after an inadequate endodontic treatment; 13% 
were retained roots; 91% showed inflammatory states in the periodontium visible on radiographs; and 7.4% were 
impacted teeth. On the other hand, Craig et al (22) differed in that 63% of the cases were caused by apical periodontitis 
and 80% by molars. Contreras and Cebrian (23) added extravasation of filling material into the sinus after doing a root 
canal, amalgam remains after an apicoectomy, migration of implants in the maxillary sinus, sinus lift surgery, facial 
trauma, orthognathic surgery, or cleft palate surgery. 

Many patients were diagnosed with OS in a condition that does not meet any specific criteria for this condition. This fact 
occurs because there are no shared diagnoses because the OS is considered different from rhinosinusitis from an 
etiological, microbiological, and even radiological point of view. Consequently, this condition may cause problems at the 
moment of deciding which therapy should be carried out in that situation and its results (24). While rhinosinusitis 
belongs to the field of otolaryngology, odontogenic maxillary sinusitis is a pathology explored by both otolaryngologists 
and oral and maxillofacial dentists and surgeons (25). 
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Marta Kwiatkowsk et al, Cristian Martu et al and Allevi et al (24, 26–27) point out that odontogenic sinusitis is 
underdiagnosed because it does not present specific symptoms; however, among the prominent symptoms are: 
rhinorrhea, postnasal drip, nasal congestion, dental pain, facial pain, fatigue, hyposmia, and bad breath. On the other 
side, Rokas Aukštakalni et al (28) show in their study that there are three principal symptoms of the OS, which are: facial 
pain, postnasal discharge, and congestion. Nevertheless, Ryan et al (12) indicate that the presence of dental pain is not 
a specific symptom of odontogenic sinusitis since, in many cases, this symptom is not usually described by patients. 
Finally, a lot of studies show that bad smelling rhinorrhea (cacosmia) is considered a specific symptom of OS in 
comparison to acute or chronic maxillary sinusitis (29). Moreover, Whyte and Boeddinghaus (30) state that for the 
maxillary sinusitis diagnosis, two or more key symptoms should show up during at least 12 weeks. 

Odontogenic infections are considered polymicrobial. It means that there are aerobic and anaerobic families with a 
predominance of anaerobes (31). Martu et al (27) concluded that the flora of the acute OS is aerobic, while in the chronic 
OS, it is anaerobes (Gram negative bacilli). Roderick et al and Min and Kim (18, 32) agree with them because for them 
there is a slight predominance of anaerobes, the species being Prevotella, Fusobacterium, and Peptococcus, which are 
the most commonly isolated, and among the aerobic bacteria, ÿ-hemolytic streptococcal species of the viridans group 
were especially prevalent. McCormick et al (33) point out that any dental procedure that penetrates through the 
epithelial lining of the sinus may allow the proliferation of fungal species. Whyte and Boeddinghaus (30) disagree that 
the common pathogenic bacteria are the aerobic ones of respiratory origin. 

Oral health professionals should make use of adequate image exams to obtain results that help confirm the pathology 
of paranasal sinuses because a simple radiographic exam like periapical radiography or a panoramic one is not enough 
to obtain an accurate diagnosis of OS (34, 35). For Saibene et al, Dobroy and Zarzecka, and Kim et al (36–38), computed 
tomography (CT) and cone beam CT (CBCT) are the most commonly used tools to diagnose sinusitis and identify the 
dental problem. The study of the maxillofacial region has been revolutionized with the use of high-resolution 
multiplanar CBCT (39, 40), which is why cone bean tomography has been used for the evaluation of paranasal sinuses 
in order that the vision in both the axial and coronal angles allows us to observe the maxillary sinus in relation to some 
periapical pathology or a sinus floor defect (1, 41). Oleg et al, Goyal et al, Kim et al (42–44) stated in their study that the 
principal radiographic signs of odontogenic sinusitis were: thickened mucosa, unilateral maxillary sinus opacification, 
with or without other sinus involvement, and presence of fluid levels. Moreover, Bisla et al (45) added an extra finding: 
sinus polyps in 7.2%. Oleg et al and Don Ly & Johan (42, 46) mentioned that through the use of CT and its combination 
with an oral clinical exam, they obtained an accurate diagnosis of odontogenic sinusitis. 70% of cases of odontogenic 
sinusitis have been diagnosed using this method. 

Authors like Mahasneh et al, Abrams, and Bajoria et al (16, 35, 41) manifest that the rear teeth, such as the molars, and 
their periapical disease present a close relationship with the causes of the perforation of the floor of the maxillary sinus, 
resulting in the presence of OS. On the other hand, Kodur et al, Sakir et al and Schreindorfer et al (31, 47, 48) consider 
that the second molars with all their roots are the teeth closest to the floor of the sinus. This is followed by the second 
premolar, and finally by the first premolar. However, only the palatal roots of the first maxillary molars and the 
mesiobuccally roots of the second molars present a direct association with the appearance of odontogenic sinusitis; 
likewise, the causes of odontogenic sinusitis are the molars, followed by the premolars, incisors, and canines (49, 50) 

5. Conclusion 

Odontogenic sinusitis should present a multidisciplinary diagnosis in which a joint diagnosis is carried out, that is, an 
otorhinolaryngologist-otorhinolaryngologist, in which clinical, radiological, and microbiological aspects should be 
taken into account. The most frequent odontogenic focal points are periapical pathologies, former surgeries, and molars 
that are close to the floor of the maxillary sinus. The OS symptomatology is not yet specifically recognized; nonetheless, 
the main symptoms are facial pain, postnasal discharge, and congestion; the only specific symptom is the bad smell of 
rhinorrhea; as well as taking into consideration radiographic methods, such as the CBCT, which allows to examine the 
maxillary sinus in relation to a periapical pathology or a sinus floor defect. 
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