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ABSTRACT
The beginning of sinusitis is taken into consideration to be primarily rhinogenous with remarkable distinctions
in pathophysiology, microbiology, and ideal therapy paradigms. In some cases, dental infection is a significant
predisposing factor. The objective of this article is to review the major therapy options for odontogenic sinusitis that
are utilized today, as well as give background information. We searched for eligible articles as of July 2019 through
PubMed and Embase. We have used the following search MeSh terms for PubMed: (Odontogenic Sinusitis (OS)),
Diagnosis, treatment. Furthermore, we searched the reference list of included studies for more relevant articles. Since
odontogenic sinus problems differ in microbiology, pathophysiology, and management compared to sinus diseases
with other origins it should have special consideration. The main signs connected to OS are face discomfort, tooth
pain, nasal pain, nasal discharge, postnasal drip, nasal obstruction, the discomfort of the face and gums, and negative
odor. Nonetheless, signs might vary, and numerous situations can even be asymptomatic. OS offers clinical attributes
that are like non-odontogenic sinusitis however is usually unilateral and not always connected to obstructions of the
ostium.
Keywords: Sinusitis, Pathology, Surgery, Dental, Odontogenci
INTRODUCTION
Odontogenic Sinusitis (OS) explains the existence of sino-nasal disease where radiographic, microbiologic, and/or
clinical proof suggests its dental origination. Roughly 10% of all sinusitis incidents are the output of an odontogenic
process, with numerous reports in the literary works pointing out that about 40% of all sinusitis problems may have a
hidden dental pathology [1]. Recent literary works indicate that increasing rates of dental surgery over the last several
years may be associated with an intensified rate of iatrogenic reasons for sinusitis [2].
The paranasal sinuses are air-filled cavities that grow from the facial bones of the skull. These sinuses are named
after the bones from which they come. It consists of 4 paired sinuses: maxillary, ethmoid, sphenoid, and frontal. The
paranasal sinuses are premature at birth and mature with age. Both nasal cavities have a total area of around 150 cm2
[3]. The resting rate of mucus manufacturing refers to 0.5 ml to 1 ml of mucus per cm2 over 24 hours [3]. Therefore,
the para-nasal sinuses create 75 ml to 150 ml of mucus daily, which is partly responsible for humidifying inspired
air and for promoting alveolar gas exchange. On top of that, mucous catch particulate parts, and the mucociliary
clearance of the respiratory system epithelium gets rid of mucus from the sinuses. Patency of Sinus Ostia and regular
mucociliary function are needed for the typical function of the paranasal sinuses. The maxillary sinus is the first sinus
to establish in utero using evagination of the nasal mucosa right into the side cartilaginous environment from the
primitive ethmoid infundibulum. This sinus is present at birth and shows development periods from birth to 3 years
mature and more maturation from 7 to 12 years old. The natural ostium lies in the superior aspect of the medial wall
surface of the sinus. The ostiomeatal system is a useful system associated with the drain path for and ventilation of the
maxillary, former ethmoid, and frontal sinuses [4]. Processes that affect the patency of the ostiomeatal device might
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affect the nearby sinuses and have a significant influence on sino-nasal illness. The growth of periapical or periodontal
odontogenic infection into Maxillary Sinusitis (MS) is encouraged by the intimate anatomical relationship of the
maxillary sinus to the upper teeth.
The beginning of sinusitis is taken into consideration to be primarily rhinogenous with remarkable distinctions
in pathophysiology, microbiology, and ideal therapy paradigms. In some cases, dental infection is a significant
predisposing factor. The objective of this article is to review the major therapy options for odontogenic sinusitis that
are utilized today, as well as give background information.
LITERATURE REVIEW
We searched for eligible articles as of July 2019 through PubMed and Embase. We have used the following search
MeSh terms for PubMed: (Odontogenic Sinusitis (OS)), Diagnosis, treatment. Furthermore, we searched the reference
list of included studies for more relevant articles. Then we limited our search to only English language studies with
human subjects.
DISCUSSION
Etiology
Odontogenic sinusitis is most commonly the outcome of iatrogenic injury of the mucoperiosteum, or Schneiderian
membrane, of the maxillary sinus [5]. Dental treatments such as dental extractions, maxillary dental implant placement,
sinus augmentation grafts (“sinus lift”), misplaced foreign bodies along with orthognathic and cleft surgery procedures
have actually all been connected with odontogenic sinus problems [5]. Various other prospective etiologies include
periodontal and periapical illness. Endodontic infections are commonly the output of extension of dental cavities
right into the dental pulp leading to pulpitis and apical infection. Conversely, chronic periodontitis may take place in
the setting of chronic infection of a tooth socket. The resultant inflammation and/or disturbance of the Schneiderian
membrane bring about mucosal inflammation and altered mucociliary function within the maxillary sinus [6]. The
impaired mucociliary function causes altered mucous transport, damaged mucosal defenses, obstruction of Sinus
Ostia, and resultant microbial infection and inflammation. Other less usual etiologies of odontogenic sinusitis consist
of maxillary bone trauma, odontogenic cysts, tumors, or various other inflammatory procedures [7].
A current organized review investigating the etiology of odontogenic sinusitis amongst 674 patients showed that an
iatrogenic etiology was about 65.7% of cases, apical periodontal pathology went to 25.1% of cases, and marginal
periodontitis accounted for 8.3% [6]. This research, even more, demonstrated that one of the most frequently impacted
maxillary teeth, in order of regularity, was the very first molar (35.6%), 2nd molar (22%), third molar (17.4%), and
second premolar (14.4%).
Risk Factors
In the retrospective research, the cases of odontogenic-related sinusitis were generally discovered in males more than
in women [8]. All the members of the research experiment were above 12 years, as the maxillary sinus is not fully
developed before the age of 12 [8]. Gender presentation was in conformity with the research done by Vallo, et al. [9].
In the retrospective research study, when the tip of tooth root was in contact with the floor of the maxillary sinus, the
occurrence of mucosal thickening was less than when the tip of root exceeded and protruded within the flooring of the
maxillary sinus [8]. This finding remained in conformity with the study done by Lu, et al. [10]. There is histological
evidence of a thin cortical bone bordering the maxillary sinus with perforation existing in 14%-28% of the instances
[11]. Due to this perforation or absence of thin layers of cortical bone, the periodontal tissues are in direct contact
with the maxillary sinus mucosa. The understanding of which is essential for planning dental therapy. Numerous
researchers have learned that odontogenic irritability maybe possibly affected by the closeness in between roots of the
teeth with periapical lesions and floor of sinus [9].
Some studies have revealed that the root of the 2nd maxillary molar is closest to the sinus [12]. It was learned that the
Mesio-Buccal root of the maxillary 2nd molar gets on a typical 0.67 mm closer to the sinus than the palatal origin of
the maxillary 1st molar [13]. This finding followed the retrospective research too. However, it is the palatal root of
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the maxillary 1st molar that is most frequently associated with maxillary sinus problems as it is the initial permanent
maxillary molar to appear into the oral cavity [14].
Patient Evaluation
Clinical features: Standard symptoms of an odontogenic source consist of sino-nasal signs which are one-sided
nasal blockage, rhinorrhea, and/or foul odor and taste [15]. Brook includes headaches, unilateral former maxillary
tenderness, and postnasal drip [16]. Dental signs and symptoms, such as pain and dental hypersensitivity, do not
dependably anticipate an odontogenic cause. The infrequency of dental issues may be due to managed patency of the
osteomeatal complex of the maxillary sinus, which allows egress of strain from within the sinus [14]. In a situation
series of 21 patients with odontogenic sinusitis, the dental ache was present in just 29% of the patients [17]. These
findings highlight the value of keeping a high degree of suspicion for an odontogenic origin of infection also in the
absence of dental pain. Upper dental ache may likewise reflect primary sinus problems with a referred ache to the teeth
[15]. Sino-nasal signs predominate in patients with odontogenic sinusitis; nonetheless, these signs and symptoms do
not differentiate odontogenic sinus problems from various other root causes of sinus problems. Additionally, no single
sign from the various sino-nasal grievances connected with sinusitis has been shown to predominate in odontogenic
sinus problems. In a retrospective graph evaluation of 27 patients detected with odontogenic sinus problems, Lee
and Lee reported that unilateral purulent rhinorrhea was most common and discovered in 66.7% of their patients
with OMS, adhered to by ipsilateral cheek ache in one-third of the patients, whereas 26% reported a nasty smell or
taste [18]. The instance collection by Longhini records independent nasal obstruction as the most usual and irritating
symptom complied with by face pressure/pain. This case collection reported foul smell or rotten taste in 48% and
tooth pain in 29% of patients [17]. Consequently, unilateral sinus illness related to a rotten or nasty taste seems the
only clinical ﬁnding more than likely to differentiate between nonodontogenic sinusitis and odontogenic sinusitis [15].
Radiographic Diagnosis
Diagnosis is mostly based upon a comprehensive dental and medical exam, along with an assessment of the previous
patient history, especially trying to find analysis criteria for sinus problems [19]. Cautious assessment of dentition for
origin cracks, the standing of the dental pulp, periodontal tissues, visibility of an oral‐antral fistula, and condition of
existing dental remediations are very important elements of the initial checkup. In addition, an intranasal exam with
anterior rhinoscopy or nasal endoscopy might show findings of unilateral purulent rhinorrhea or edema however stays
much less delicate in the detection of odontogenic sinusitis as compared to imaging techniques (Figure 1).

Figure 1 Endoscopic examination of the left nasal cavity and left middle turbinate demonstrating purulent fluid in the
middle meatus [20]

As for corresponding assessments, the relationship between the upper dental pieces and the maxillary sinus will be
shown in panoramic X-ray, the existence of pneumatization, pseudocysts, and displaced origins [19]. Nonetheless,
the present gold requirement is a Computed Axial Tomography (CAT) sinus check, in axial and coronal sights [19].
The X-ray standards of Maillet, et al. for odontogenic sinus problems are as adheres to localized thickening of the
mucous membrane layer of the maxillary sinus associated with a dental component with decays or one that is brought
back, with a periapical lesion or extraction sites [21]. Longhini, et al. observed in their 2012 research that 79% of the
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paranasal sinuses that revealed opacity more than 2/3 of the tooth cavity were related to a recognizable dental origin
and, the better the air-fluid level, the bigger the odontogenic sinus problems rate. In addition, they reported that 72.5%
of the maxillary sinuses altered in the CAT scans were associated with dental pathology, most of the top very first
and 2nd molars [21]. A new alternative to keep in mind is volumetric Cone Beam Computed Tomography (CT), which
offers a much better sinus image, of soft and bony tissue. Its primary advantage is that it uses just 10% of the radiation
of standard fine cut CAT scans. The research study by Hashimoto, et al. verified a significant decrease in the radiation
dose in dental areas, comparing the average standard CAT scan dosage of 458 mSv with the barely 1.19 mSv of the
Cone Beam [22,23]. One more of its advantages is that it utilizes a quadrangular isotropic-type voxel, which offers
much better interpretation and makes it possible to perform measurements that are more detailed than the actual ones.
Other benefits that include the Cone Beam system is that it makes use of conical X-ray beam of lights with periodic
bursts of radiation, unlike the traditional CAT check, which makes use of fan-shaped constant rays; it likewise has a
reduced exposure time (17s vs. 20-the the 30s), the smaller sized margin of mistake (0.1 mm vs. 0.5 mm) and provides
a 3-plane picture (axial, coronal and sagittal) with a nominal resolution of 0.4 mm-0.76 mm. Cone Beam imaging is
currently the very best alternative for detecting odontogenic sinus problems; however, further studies are required to
verify its use (Figure 2 and Figure 3) [21].

Figure 2 A multi-planar reformatted sagittal cone-beam computed tomography image of the healthy maxillary sinus with
its compliment of teeth [8]

Figure 3 A multi-planar reformatted sagittal cone-beam computed tomography image of odontogenic maxillary sinusitis
with its compliment of teeth [8]

Microbiology
A 2016 research by Saibene, et al. announced a thorough microbiological matching between isolates from Chronic
Rhinosinusitis (CRS), odontogenic sinusitis, and control patients [24]. Initially, the group showed that odontogenic
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sinus problems patients constantly show microbial growth in culture, compared to just 40% of control individuals.
Comparison with CRS patients with nasal polyps, control individuals with odontogenic sinus problems additionally
has a much larger microbiological worry. Better, the frequency of anaerobic bacteria like Peptostreptococcus spp.,
Gram-negative Streptococcus spp., and Fusobacterium spp. is frequently possible in odontogenic sinus problems,
validating several records previously taken [24]. This is most probably a result of the reality that dental or periodontal
infections have a predisposition to be polymicrobial, especially including anaerobic populaces [24]. Taschieri and
associates showed that Actinomyces spp. is a specific group of anaerobic microorganisms that can prevent phagocytosis
and create consistent apical lesions that are resistant to antibiotics and orthograde endodontic therapy. This persistence
is thought to be associated with the development of biofilms on root surface areas or the presence of various other
endoantral foreign bodies [21]. Past anaerobes, coexisting aerobes considering Streptococcus spp. and Staphylococcus
spp. are appear in 75% of cases of odontogenic sinus problems and acute infection [20].
Aspergillus spp. can be detected in cultures from sinus problems of both rhinologic and odontogenic inception. A
testimonial of maxillary sinus CT checks in 84 individuals by McCarty, et al. revealed that these potential odontogenic
resources were frequently seen in both immunocompetent and patients immunocompromised, with no distinguishable
difference between the two groups [20].
Management of OS
Effective therapy of OS needs management of the odontogenic source and might call for sinus surgical treatment,
considering that it is often recalcitrant to clinical treatment [15]. OS is usually restricted to the paranasal sinuses.
Nonetheless, on uncommon occasions, life-threatening problems might take place, especially in immunocompromised
patients. Therefore, dental professionals should constantly be alert to these problems and take into consideration the
possible medical diagnosis of OS-related difficulties during their preliminary interviews and scientific assessments
[15]. In cases where elective procedures including the maxillary sinuses are needed (such as sinus lift procedures) and
the patient reveals significant MT or images symptomatic of sinus pathosis, an otolaryngologist ought to be gotten in
touch with to discard or deal with the sinus infection before the dental intervention [24].
A complete dental examination is needed to confirm the association between an odontogenic problem and maxillary
sinusitis [24]. It is extremely essential to make an appropriate identity to avoid unneeded dental therapy and provide
the proper management of the problem, specifically when lately published proof highlights that 20% of the patients
with OS are not effectively identified and just 38% had a complete recuperation of the disorder after preliminary
treatment [15]. Patel and Matsumoto advise that the assessment of all patients with consistent CRS needs to include
an inspection of the maxillary teeth on a CT scan for proof of any kind of periapical lucencies [15]. Nonetheless, in
such situations, these patients must be referred for a dental appointment with appropriate imaging methods such as
periapical radiographs or CBCT that can be utilized to discover apical periodontitis, as opposed to CT scans.
There is a consensus that an interdisciplinary strategy is obligatory for OS, as it may be resistant to standard sinusitis
therapy [24]. The antibiotic treatment connected with dental treatment is normally the first treatment for pathologies
of the maxillary sinus of dental origin, however, when the traditional treatment fails, an endoscopic surgical technique
is essential.
Oral Surgery
Dental therapy or dental surgery is an essential component of treatment [15]. Depending on the circumstance, it
changes from the endodontic treatment of contaminated tooth to its extraction or oroantral fistula closure. If the
odontogenic etiology is ignored, the therapy will be unsuccessful because the source of infection is left neglected [19].
After the odontogenic infection elimination, Caldwell-Luc or endoscopic sinus surgery is needed for the resolution
of illness.
The Caldwell-Luc (CL) surgical procedure has a lengthy history in sinus condition treatment. Caldwell Luc’s approach
was defined as a conventional therapy technique of different maxillary sinus pathologies till endoscopic sinus surgery
was presented [25]. CL is still being used nowadays although despite vast surgical treatment, high varieties of alteration
surgery, and issue rates (Table 1) [25].
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Table 1 Caldwell-Luc surgical postoperative complications [25]

Intraoperative Complications:
Bleeding, infraorbital nerve damage
Immediate postoperative:
Facial swelling, pain, cheek discomfort, significant hemorrhage, and temperature elevation.
Long-term complications:
Facial asymmetry, facial and teeth numbness or paresthesia, oroantral fistulas, gingivolabial wound dehiscences, dacryocystitis,
facial pain, teeth devitalization, recurrent sinusitis, recurrent polyposis, antral wall sclerosis.

The irritated sinus mucosa can be removed utilizing Endoscopic Sinus Surgery (ESS). This treatment is done under
general anesthesia for treatment of chronic, acute, fungal, bacterial sinus problems too for other numerous sinus
pathologies. An endoscope is passed through the nose and supplies the view of the infected sinus mucosa, osteomeatal
complex condition, polyps, and so on. The natural ostium is broadened operatively, and only infected sinus mucosa is
gotten rid of, leaving the basement membrane layer intact. Therefore, natural sinus mucosa is preserved and mucociliary
clearance is not interrupted. Due to the proximal call to a physiological framework such as an orbital nerve, internal
carotid, and eyes, this treatment calls for high experience and accuracy. Literature defines superb results performing
endoscopic sinus surgery and dental treatment or dental surgery however, a clear sequence of management and time
are absent [18,26]. Researchers suggest dental therapy and ESS must be done but the recommendations vary between
the studies [18,26]. The literature presents the details that concomitant endoscopic sinus and oral surgery are required
for complete resolution of disorder, prevent from modifications and issues [18].
While this strategy is suggested as safer than CL surgical treatment, there is some feasible difficulty that can be done
[26]. The retrospective research study executed by Chou, et al. revealed the main complications of endoscopic sinus
surgical treatment. Out of 997 patients in this research study, 78 (78%) experienced different failures. Five patients
went through significant difficulties such as cerebrospinal liquid rhinorrhea, medial rectus muscle mass damages, and
retrobulbar hematoma. 73 patients experienced small problems such as perioperative estimated blood loss of over 15%
of overall body blood volume, a breach of the lamina papyracea, orbital cellulitis, and postoperative bleeding.
Antibiotics Treatment (Resistance)
In OS, the resistance of bacteria to antibiotics must be a crucial issue. Saibene, et al. discovered that in 70% of the OS
situations, bacteria were susceptible to amoxicillin/clavulanate, while in all cases they were vulnerable to levofloxacin,
teicoplanin, and vancomycin [24].
Another close research study identified that 80% of the Staphylococci spp present can produce b-lactamase. This
searching for strengthens the ones from Puglisi, et al. that reported a high prevalence of antibiotic resistance in bacteria
from OS patients [1]. In their study, 22% of the S. aureus were immune to oxacillin; 75% of the S. pneumonia was
penicillin-resistant and/or erythromycin-resistant; 21% of the anaerobic Grampositive germs were penicillin-resistant
and 44% of the anaerobic bacteria were b-lactamase-positive. Amoxicillin-clavulanate revealed the highest possible
in vitro task versus aerobic Gram-negative germs [1]. As a result, whenever coming close to infections that may be
entailing the sinuses, dental professionals must utilize a different antibiotic treatment procedure, targeting b-lactamase
generating germs.
CONCLUSION
Based on the available literary works the occurrence of odontogenic sinus problems is most likely under-reported.
Although odontogenic sinusitis is a reasonably common problem, its pathogenesis is not comprehended and there
is the absence of consensus worrying about its medical features, therapy, and avoidance. Since odontogenic sinus
problems differ in microbiology, pathophysiology, and management compared to sinus diseases with other origins it
should have special consideration.
The main signs connected to OS are face discomfort, tooth pain, nasal pain, nasal discharge, postnasal drip, nasal
obstruction, the discomfort of the face and gums, and negative odor. Nonetheless, signs might vary, and numerous
situations can even be asymptomatic. OS offers clinical attributes that are like non-odontogenic sinusitis however is
usually unilateral and not always connected to obstructions of the ostium.
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Radiographic evaluation plays a critical function in the diagnosis of odontogenic sinusitis. The management of MS
includes treatment of both sinusitis and the odontogenic cause. Literature suggests different options for odontogenic
sinus problems treatment. Endoscopic sinus surgical treatment is commonly utilized these days to remove the
swollen sinus mucosa, foreign bodies, displaced teeth while preserving the physiological function of the sinus. A
combination of clinical and surgical methods is generally needed for the therapy of odontogenic sinus problems and a
multidisciplinary strategy entailing otolaryngologists, oral maxillofacial doctors and radiologists is critical in making
sure optimum patient results.
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