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ABSTRACT

Background: Odontogenic maxillary sinusitis is a condition caused by dental infections attributed to the close
anatomical proximity that maxillary posterior teeth have with the maxillary sinus. Distinguishing odontogenic
sinusitis from other types of sinusitis is crucial for its accurate treatment, avoiding improper treatments and
multiple consultations. Objective: To analyze the prevalence of maxillary sinusitis attributed to odontogenic causes
in a Chilean Subpopulation using cone-beam computed tomography (CBCT) scans. Material and Methods: One
hundred and thirty-nine CBCT scans from patients with a previous radiological diagnosis of maxillary sinusitis
were evaluated. Using a multiplanar and panoramic reconstruction, the thickening of one or both maxillary
sinus mucosa was evaluated. The thickness of the sinus mucosa, together with the presence of associated
dental pathologies and/or conditions were also evaluated using sagittal and coronal sections. Results: Of the
139 cases, 54.6% presented a unilateral thickening of the sinus membrane. Of those, 72.4% were associated
with odontogenic factors, indicative of odontogenic sinusitis. The most frequent cause was apical periodontitis
(23.4%), followed by endodontically treated teeth (21.1%). Bilateral mucosal thickening was observed in 45.4%
of all cases. Within this subset, 46% displayed symmetrical mucosal thickening, while 54% showed disparities
exceeding 2 mm. Among these, 44.1% had a superimposed dental pathology attributable to uneven increased
mucosal thickness. Conclusion: Odontogenic etiology is a common cause of maxillary sinusitis, mainly associated
with apical lesions and endodontically treated teeth. The overlay of dental pathology onto bilateral mucosal
thickening patients can result in an exacerbation of the inflammatory state within the affected sinus membrane.
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RESUMO

Contexto: A sinusite maxilar odontogénica é uma condicdo causada por infecgdes dentarias, atribuida a proximidade
anatomica dos dentes posteriores superiores com o seio maxilar. Distinguir a sinusite odontogénica de outros
tipos de sinusite é crucial para um tratamento adequado, evitando tratamentos incorretos e multiplas consultas.
Objetivo: Analisar a prevaléncia de sinusite maxilar atribuida a causas odontogénicas em uma subpopulacdo
chilena, utilizando exames de tomografia computadorizada de feixe conico (TCFC). Material e Métodos: Foram
avaliados 139 exames de TCFC de pacientes com diagndstico radiolégico prévio de sinusite maxilar. Através de
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reconstru¢des multiplanares e panoramicas, foi avaliada a espessamento da mucosa de um ou ambos os seios
maxilares. A espessura da mucosa sinusal, juntamente com a presenca de patologias e/ou condicOes dentarias
associadas, também foi avaliada por meio de cortes sagitais e coronais. Resultados: Dos 139 casos, 54,6%
apresentaram espessamento unilateral da membrana sinusal. Desses, 72,4% estavam associados a fatores
odontogénicos, indicativos de sinusite odontogénica. A causa mais frequente foi a periodontite apical (23,4%),
seguida por dentes tratados endodonticamente (21,1%). O espessamento bilateral da mucosa foi observado
em 45,4% de todos os casos. Dentro desse subconjunto, 46% apresentaram espessamento mucoso simétrico,
enquanto 54% mostraram diferencas superiores a 2 mm. Entre estes, 44,1% apresentavam uma patologia dentaria
sobreposta, atribuivel ao aumento desigual da espessura da mucosa. Concluséo: A etiologia odontogénica é uma
causa comum de sinusite maxilar, principalmente associada a lesdes apicais e dentes tratados endodonticamente.
A sobreposicdo de patologias dentdrias em pacientes com espessamento bilateral da mucosa pode resultar na

exacerbacdo do estado inflamatdrio dentro da membrana sinusal afetada.

PALAVRAS-CHAVE
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de Schneider.

INTRODUCTION

Maxillary sinusitis is a pathological condition
classically defined as the inflammation of the
maxillary sinus mucosa [1]. It can present
itself with a variety of clinical presentation
and can be classified according to different
criteria. Etiologically, it can be classified as
viral, bacterial, or fungal sinusitis [2]. According
to the duration of symptoms, sinusitis can be
classified as acute, subacute, and chronic [3],
and in relation to triggering factors, it can be
categorized as rhinosinusal or odontogenic
sinusitis [2]. Furthermore, other contributing
factors include anatomical abnormalities,
immunodeficiency conditions, foreign bodies,
and drug intolerance [4].

Odontogenic maxillary sinusitis (OMS) is
a disease produced by odontogenic infections
that affect the maxillary sinuses, leading to
inflammation of the sinus membrane (SM), better
known as the Schneider s membrane [5]. OMS is
a consequence of the close anatomical relationship
between the apices of posterior maxillary teeth
and the maxillary sinus floor [6]. It is commonly
associated with infections originated from the
second and first molars, but infections originated
from premolars, although less commonly, are also
associated [7,8].

The Schneider’s membrane plays a
fundamental role in the health of the maxillary
sinus, acting as a protective barrier against
pathogens and foreign particles [9]. It produces
mucus, facilitating the clearance of sinus

secretions toward the nasal fossa [10], while
also contributing to the filtration, heating,
and purification of inspired air [5]. Given the
anatomical closeness between maxillary posterior
tooth apices and the maxillary sinuses, it is
essential to have a detailed understanding of
their relationship.

OMS usually presents with non-specific
symptoms and the usual pattern of the disease
is a focal and unilateral SM thikening overlying
the apices of the affected tooth [11]. The sign
and symptoms can include nasal obstruction,
purulent rhinorrhea, fatigue, hyposmia, halitosis
and dental pain [2], which is described in only
29% of cases [11]. The most frequently associated
causes are apical periodontitis, periodontal
disease, maxillary surgical complications, and
untreated endodontic infections [12]. Iatrogenic
surgical and endodontic procedures are also a
cause of OMS [10].

The diagnosis of OMS requires a thorough
clinical and imaging examination. Intraoral
and extraoral radiographs, particularly
orthopantomography, offer suboptimal
assessment of the posterior maxillary teeth [11].
The use of cone beam computed tomography
(CBCT) provides three-dimensional images with
low radiation and excellent resolution [13,14],
allowing an accurate assessment of the changes
occurring in the maxillary sinuses, minimizing
distortion and overprojection of structures [14];
a common issue with 2-D images. Considering the
potential exacerbation of unresolved sinusitis by
dental conditions, CBCT scans emerge as a useful
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tool for evaluating dental factors associated with
the manifestation of sinusitis [15].

The correlation between sinusitis and
dental problems is often underestimated by
clinicians, leading to erroneous diagnosis,
and consequently, ineffective treatments [5].
This is primarily attributed to the variability
in diagnostic criteria, compounded by a lack
of comprehensive information. Over the past
decade, there has been a concerted effort to
establish recommendations and guidelines for
diagnosing and managing OMS. These guidelines
underscore the importance of collaborative
assessments involving both otolaryngologists
and dentists [16]. Embracing a multidisciplinary
approach not only helps to avoid multiple
consultations, but also optimizes resources and
reduces healthcare costs [5,11].

The available literature provides diverse
information regarding the frequency of OMS
attributed to dental causes in South America,
making it difficult to extrapolate data to the
Chilean population. The aim of this study was to
determine, the frequency and causes of OMS in
a Chilean subpopulation.

METHODOLOGY

This cross-sectional study was approved by
the ethical-scientific committee of the Faculty of
Dentistry of Andres Bello University (Approval
number:158/23).

Sample selection

The sample size was obtained using the
known population formula, applied to the
population of the Valparaiso Region, Chile, using
data obtained from the National Registry of
Statistics of Chile [17], with a confidence of 95%
and a significance of 5%. The expected frequency
of maxillary sinusitis was of 12.3% [18], while
the estimated frequency of OMS was of 50% [5].
The sample size was of 139 CBCT scans.

Image analysis

Image analysis was conducted by a single
operator previously calibrated. Intraoperative
calibration was done analyzing 15 CBCT s in 2
different occasions by the same operator resulting
in a kappa value was of =0.87.

Prevalence of maxillary sinusitis attributed to odontogenic
causes in a chilean subpopulation: a cross sectional study

CBCT scans were obtained from the database
of the Oral and Maxillofacial Imaging Center
of Andres Bello University, Vifia del Mar, Chile.
CBCT ‘s acquired between the years 2020 and
2022 with a resulting diagnosis of “maxillary
sinusitis” in the imaging report were considered
for evaluation. Maxillary sinusitis was diagnosed
when a thickening greater than 2 mm of the
sinus membrane was observed, regardless of
whether they occur unilaterally or bilaterally [12].
Inclusion criteria were patients over 18 years of
age, and complete visualization of both maxillary
sinuses. CBCT ’s that presented hydro-aerial levels,
images compatible with retention pseudocysts
and/or polyps, metal or motion artifacts that
prevented visualization of the maxillary sinuses,
were excluded. After the application of the
inclusion/exclusion criteria, a simple random
sampling approach was employed to attain the
predetermined sample size of 139 CBCT scans.

All CBCT scans were acquired using a
GENDEX GXCB-500 equipment (Gendex Dental
Systems, Pennsylvania, USA) and analyzed
through iCAT Vision software (Imaging Sciences
International, Hatfield, United States) in a dark
room with regulated brightness and contrast. The
scans were conducted with settings of 120 kV,
5 mA, an exposure time ranging from 12.6 s to
23 s, and an isotropic voxel size of 0.125 mm.

Through multiplanar and panoramic
reconstruction, CBCT scans were systematically
categorized based on the presence of thickening
in the maxillary SM, either unilaterally or
bilaterally. In cases of unilateral SM thickening,
an analysis of the adjacent teeth in the thickened
region was conducted. Utilizing sagittal sections,
the presence of dental pathologies associated
with pathological thickening was determined.
Similarly, in situations where thickening of the
SM was observed in both maxillary sinuses with
a discrepancy exceeding 2 mm in membrane
thickness between the two sinuses, an analysis
of the dental component was undertaken to
identify dental pathologies that could account
for this difference.

For the purposes of this study, a modification
of the diagnostic criteria for maxillary sinusitis
proposed by Maillet et al. [15] was applied whose
classification is based on the unilateral diagnosis
of the maxillary sinuses. Given that our study’s
methodology analyzed both maxillary sinuses
in each CBCT exam and due to the absence
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of clinical history, the category of “sinusitis of
undetermined origin” was replaced with “sinusitis
from apparent rhinogenous origin” for cases
presenting bilateral sinus membrane thickening
without an associated odontogenic component,
resulting in four categorized groups (Figure 1):

1. Normal sinus: no mucosal thickening or
uniform mucosal thickening (<2 mm). The
adjacent teeth may be healthy, carious, pulp
exposed, restored, extracted, and with or
without radiographically evident periapical
lesion.

2. Sinusitis of odontogenic origin (OMS): SM
thickening >2 mm associated with caries,
mismatched restoration, or extraction
site with or without periapical lesion and
mucosal thickening limited to the area of
the tooth or extraction site.

3. Sinusitis of nonodontogenic origin (NOMS):
SM thickening >2 mm not limited to any
tooth. Adjacent teeth are non-carious,
present good quality coronal and/or
endodontic restorations without periapical
lesion or if extracted, healthy healing socket.

4. Sinusitis of apparent rhinogenous origin
(RMS): Uniform thickening of the sinus
mucosa (>2 mm) observable in both
maxillary sinuses, without a dental cause
observable on imaging, suggesting RMS.
Adjacent teeth are non-carious, present

Prevalence of maxillary sinusitis attributed to odontogenic
causes in a chilean subpopulation: a cross sectional study

good quality coronal and/or endodontic
restorations without periapical lesion or if
extracted, healthy healing socket.

An exploratory data analysis was conducted
to obtain the descriptive statistics, and a
proportions test was performed to compare the
frequency of different causes. The data were
analyzed using Stata 11.2 statistical software
(StataCorp LLC, Texas, United States) with a
significance level of 5%.

RESULTS

Out of the 139 CBCT scans, 54.7% (n=
76) exhibited unilateral MS thickening, whereas
45.3% (n= 63) demonstrated SM thickening
in both maxillary sinuses. Among the subjects,
56.1% were female, and 43.9% were male, with
an average age of 53 = 11 years.

Among the 76 CBCT scans exhibiting
unilateral thickening of the SM, 72.4% (n= 55)
were associated with dental pathologies (classified
as OMS), while 27.6% (n= 21) had no observable
dental cause (classified as NOMS). Within
the OMS subgroup, periapical lesions were
identified as the most frequent associated cause
(22.37%), followed by endodontically treated
teeth (21.05%) (Figure 2) without significant
differences between them (Table I).

gl
T

Figure 1 - Modification of the diagnostic criteria for maxillary sinusitis proposed by Maillet et al. [15]. A: Normal sinus; B: Sinusitis of odontogenic
origin (OMS); C: Sinusitis of nonodontogenic origin (NOMS); D1-D2: Sinusitis from rhinogenous origin (RMS). (Figures obtained and adapted

from Maillet et al. [15]).
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Figure 2 - CBCT sample images showing dental causes associated with OMS. Arrows indicate: A: apical lesion, B: Endodontic treatment, C:
caries, D: periodontal bone resorption, E: mismatched restoration, and F: undetermined non odontogenic.

Table | - Unilateral Maxillary Sinusitis causes

Undetermined (non odontogenic) 21 276 0,3135
Apical lesion 17 224 0,4328
Endodontically treated teeth 16 211 0,4680
Caries 8 10.5 0,8689
Periodontal bone resorption 8 105 0,8689
Mismatched Restoration 6 79 0,9587

Of the 63 CBCT scans that exhibited
bilateral MS thickening, 46% (n= 29) presented
symmetrical thickening of the sinus membrane (<2
mm) between both maxillary sinuses, suggesting
RMS on imaging in the absence of associated
dental pathology. 54% (n= 34) exhibited
disparities exceeding 2 mm, of which 44.1%
(n= 15) displayed an additional superimposed
dental pathology. In these cases, the thickness of
SM increased in average a 184.6% in compared
to the contralateral maxillary sinus lacking of
this overlay of conditions. In these cases, apical
lesions were the most frequently associated
pathology.

DISCUSSION

Studies investigating the correlation between
pathologies affecting the maxillary sinuses and the
oral cavity become relevant due to the anatomical

proximity of dental apices to the maxillary
sinuses. A recent study reported that 35.4%
of posterior upper teeth either maintain direct
contact with or have protruding roots into
the maxillary sinus [19]. The integration of
CBCT in clinical practice has streamlined the
identification of direct causal associations among
these pathologies [14], thereby enhancing the
precision of diagnoses. This advancement enables
the formulation of treatment strategies that
target the etiological factors rather than merely
addressing the symptomatic manifestations [20].
In this study, we found that 72.4% of the analyzed
CBCT scans that presented unilateral thickening
of the sinus membrane were associated with
odontogenic factors. The most frequent causes
were apical periodontitis and endodontically
treated teeth. Bilateral mucosal thickening
without an associated dental component was
observed in 45.4% of cases, suggesting RMS on
imaging.

When analyzing the studied sample, a slight
predisposition of OMS toward the female gender
(56%) was observed. This predisposition has been
previously reported in the literature [10,14,21],
and according to Arias-Irimia et al. [7], OMS
shows a predilection for the female gender over
the male gender in a ratio of 1/1.3. In contrast, the
average age observed in this study diverges from
the observations made by Arias-Irimia et al. [7],
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Kuligowski et al. [12] and Estrela et al. [21],
who reported lower mean ages of 42.7, 46.6 and
49.4 years respectively. Nevertheless, it is crucial
to note that the limited sample size employed in
our study precludes the formulation of robust
conclusions pertaining to this variable.

OMS is a pathology characterized by a
significant variability in its prevalence, with
reported values ranging from 10% to 86% [22,23],
depending on the methodology and the population
under investigation. A recent study conducted by
Vitali et al. [5], reported that half of all maxillary
sinusitis they observed, were originated from
odontogenic sources. In this respect, we found
a lower frequency of OMS (39.6%). However,
upon analyzing the RMS cases, we observed that a
significant percentage of these (23.8%) exhibited
an odontogenic component superimposed on this
condition, which may be easily mistaken for OMS.
These outcomes underscore the importance of
considering the odontogenic component, even in
cases of bilateral mucosal thickening, given that
OMS and RMS differ in etiology, microbiology,
and treatment [24]. Failing to recognize this
distinction can pose a risk to the efficacy of
treatment interventions [20].

Periapical lesions have been consistently
reported as the most common cause of
OMS [6,14,21,25-27], which agrees with our
findings. Pefiarrocha-Oltra et al. [6], reported that
the presence of periapical lesions increases the
likelihood of OMS by 1.7 times. It is essential to
underscore that the mere presence of periapical
lesions should not be construed as a definitive
predictor of OMS. Anatomical considerations, such
as the positioning of the apex in relation to the floor
of the maxillary sinus, exhibit a direct correlation
with an elevated likelihood of OMS [11,21].

In the context of endodontic therapy as a
potential causal factor of OMS, it is noteworthy
that both, initial endodontic treatment and
endodontic retreatment, can lead to an increase
in sinus membrane thickness, followed by a
subsequent decrease observed after a 1-year
follow-up period [9]. Consequently, in the absence
of a comprehensive clinical history, endodontic
treatment alone should not be categorically
considered as a causative factor for OMS. Within
our study, 27.63% of cases lacked discernible dental
causes and were consequently classified as NOMS.
The observational nature of our study precludes the
exclusion of early-stage pulp pathologies that may

Prevalence of maxillary sinusitis attributed to odontogenic
causes in a chilean subpopulation: a cross sectional study

be associated with sinus pathology [28]. Therefore,
several authors agree that the precise diagnosis of
OMS should combine the CBCT scan with a routine
dental examination [29,30].

Regarding CBCT scans suggestive of RMS
with an overlay of an odontogenic factor, several
studies highlight that a significant percentage
of patients with apical lesions or marginal
periodontitis exhibit localized inflammation of
the sinus membrane [21,31]. This reaction is
construed as a natural response to a low-intensity
infection [20]. The superinfection within a
chronically inflamed membrane may provide
insight into the observed asymmetrical thickening
evident in 44.11% of the cases classified as RMS.
Notably, it was observed that the thickening
of the sinus mucosa exhibited a remarkable
increase of 184.61% in those cases where the
maxillary sinuses were concurrently affected by
a dental pathology. The dysregulation induced
by odontogenic infections in the maxillary sinus
microflora can exacerbate chronic inflammatory
diseases [32], resulting in a polymicrobial
environment dominated by anaerobic bacteria
originating from the oral cavity [25].

Given that the microbiology of OMS
diverges from other forms of sinusitis [33]
and is characterized by polymicrobial infection
with a preponderance of anaerobes [26,34],
it is imperative to recognize OMS as a distinct
entity within the spectrum of sinusitis [33].
A multidisciplinary approach is essential for
ensuring an accurate diagnosis and implementing
appropriate treatment strategies [16].

A limitation of this study is the lack of
clinical history, as the primary diagnosis of RMS
is clinical, while images are used to consolidate
the diagnosis [35]. Although the methodology
used allowed us to establish direct relationships
between sinus membrane thickening and dental
pathology leading to the diagnosis of OMS, it
may not be entirely accurate in the case of RMS.
Although RMS was considered when presenting
bilateral sinus mucosa inflammation, it can also,
less commonly, present unilaterally [36]. This
underscores the importance of managing sinus
pathology by dentists, given the increasingly
frequent use of CBCT as a diagnostic and
treatment planning tool. Future studies may
consider evaluation by more than one observer
to reduce the risk of bias in the interpretation of
image analysis findings.
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CONCLUSION

OMS exhibits a high prevalence, showing
a slight predilection for the female gender and
a predominant association with apical lesions.
The overlay of dental pathology onto a bilateral
thickening of the sinus mucosa results in an
exacerbation of the inflammatory state within
the affected sinus membrane. These findings
underscore the importance of comprehensive
diagnostic considerations and interdisciplinary
approaches in understanding and managing OMS.
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