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RESUMEN
El objetivo del presente trabajo fue evaluar el engrosamiento de la
membrana de Schneider y determinar su asociación con patologías
periapicales, mediante tomografía computarizada cone beam
(CBCT). Se realizó un estudio observacional, analítico, retrospectivo
y transversal. Un total de 179 senos maxilares fueron evaluados
utilizando CBCT. Se analizó la presencia de engrosamiento de la
membrana sinusal y su asociación con piezas dentarias sin vitalidad
pulpar. Los resultados se muestran como porcentajes con intervalos
de confianza del 95% (IC del 95%). Se utilizó la prueba de Chi
cuadrado con un nivel de significación del 5%. 
Se detectó engrosamiento de la membrana sinusal en 70 casos
(39%; IC del 95% = 32% a 46%) y no se observó engrosamiento
de la membrana sinusal en 109 (61%; IC del 95% = 54% a 68%)
(p < 0.05). Los 70 casos que mostraron engrosamiento de la
membrana sinusal incluyeron 46 de origen odontogénico (66%;
IC del 95% = 54% a 76%) y 24 (34%; IC del 95% = 24% a 46%)
de origen no odontogénico (p <0,05). La frecuencia de las causas
odontogénicas siguió una distribución heterogénea (p <0.05):

caries penetrantes, tratamiento endodóntico deficiente, restos
radiculares, restauraciones profundas, implantes, patolo gía
periodontal. La principal causa fue la caries (46%; IC 95% = 32%
a 60%), seguida por endodoncia deficiente (26%, IC 95% = 16%
a 40%). La frecuencia se distribuyó en forma heterogénea entre
las distintas piezas (p<0,05). Las piezas más afectadas fueron la
16 (33%; IC95=21% a 47%) y la 26 (30%; IC95=19% a 45%). 
La alta incidencia de patología sinusal de origen odontogénico
implica la necesidad del trabajo interdisciplinario entre
odontólogos y otorrinolaringólogos. Caries, restauraciones
inadecuadas, lesiones periodontales, implantes y la presencia de
restos radiculares son las principales causas del engrosamiento
de la membrana de Schneider. El uso de CBCT para el
diagnóstico y la planificación del tratamiento permite detectar el
engrosamiento de la membrana del seno maxilar y determinar su
asociación con una etiología odontogénica.

Palabras clave: seno maxilar, tejidos periapicales, tomografía
computada cone beam, membrana de Schneider.

ABSTRACT 
The aim of this study was to evaluate thickening of the
Schneiderian membrane and to determine its association with
periapical pathologies, using computerized cone beam tomo ­
graphy. An observational, analytical, cross­sectional retrospective
study was conducted. A total 179 maxillary sinuses were evaluated
using CBCT. The presence of sinus membrane thickening and its
association with unhealthy teeth was analyzed. Results are shown
as percentages with 95% confidence intervals (95%CI); Chi
square test was used with a significance level of 5%. 
Sinus membrane thickening was detected in 70 cases (39%;
95%CI=32% to 46%) and no sinus membrane thickening was
observed in 109 (61%; 95%CI =54% to 68%) (p<0.05). The 70
cases showing sinus membrane thickening included 46 of
odontogenic origin (66%; 95%CI =54% to 76%) and 24 (34%;
95%CI =24% to 46%) of non odontogenic origin (p<0.05). The
frequency of odontogenic causes followed a heterogeneous
distribution (p<0.05): penetrating caries, failing endodontic

therapy, root remnants, deep restorations, implants, periodontal
pathology. The main cause was caries (46%; 95%CI=32% to
60%) followed by failing endodontic therapy (26%, 95%
CI=16% to 40%). The frequency distribution of involved teeth
was uneven (p<0.05), with tooth 16 (33%; 95%CI=21% to
47%) being the most frequently involved, followed by tooth 26
(30%; 95%CI=19% to 45%). 
The high incidence of sinus pathology of odontogenic origin
shows the need for interdisciplinary work involving dentists and
ear­nose­throat specialists. Caries, inadequate restorations,
periodontal lesions, implants, and the presence of root remnants
are the main 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.

Key words: maxillary sinus, periapical tissues, cone beam
computerized tomography, Schneiderian membrane.
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INTRODUCTION
The maxillary sinus is the main paranasal sinus, and
is located in the body of the maxilla. At the end of
dento­maxillo­facial growth, the floor of the
maxilla presents its final anatomical features. At
this point, the teeth and the sinus floor are in close
anatomical proximity, and this close anatomical
relationship only differs among individuals1. Accurate
knowledge of the anatomy of the maxillary sinus is
paramount to the general dentist, since it allows
recognizing the diversity of sinus pathologies of
oral origin, and preventing iatrogenic complications
associated with dental and surgical procedures. 
The maxillary sinuses are anatomically located in
an intermediate position between the nasal and oral
cavities, and are therefore susceptible to invasion
by pathogenic bacteria through the nasal ostium or
the oral cavity2. 
The maxillary sinuses consist of two pairs of
symmetrical cavities that occupy the central part of
the maxilla. The lower wall extends from the roots
of the upper premolars to the roots of the molars.
The canine roots may occasionally project into the
sinus. The premolar and molar roots are generally
immediately below the floor of the maxillary sinus;
this proximity explains the causal relationship
between dental pathology and pathologies of the
maxillary sinus, such as sinusitis3. Sinus pathology
is common in patients presenting dental pathologies
such as periapical lesions, cysts, and tumors4. 
Alterations in the Schneiderian membrane can
manifest as uniform thickening and hypertrophy,
and/or the presence of polyps and solid or cystic
masses, which can be observed by computed
tomography. The finding of mucosal thickening in
cone beam computerized tomography (CBCT) per
se does not allow establishing differential diagnosis
between acute and chronic disease, and clinical
evaluation is necessary for accurate diagnosis5. 
Radiographic techniques, such as panoramic
radiographs, Waters radiograph, computed tomo ­
graphy, magnetic resonance imaging, and CBCT,
are frequently used to diagnose maxillary sinus
pathology. Cone beam computed tomography is
considered the “gold standard” for diagnosing
maxillary sinus pathology because of its high
resolution and ability to visualize bone and soft
tissues4.
Maxillary sinusitis is a common pathology worldwide,
and has significant health impacts. A substantial

proportion of maxillary sinus cases is of odonto ­
genic origin, given the proximity of the roots of
maxillary posterior teeth to the sinus floor6. 
The bony wall that separates the maxillary sinus
from the tooth roots can vary in thickness, reaching
up to 12 mm. In some cases the wall is absent, and
the roots are only covered by a membrane7. 
Dental pathologies of infectious origin are very
common, though they account for only 5 to 10% of
all cases of maxillary sinusitis. Sinus membrane
integrity can be disrupted in a number of situations,
as is the case of trauma causing iatrogenic
displacement of a tooth or implant, treatment of
periapical lesions, periodontal pathologies, teeth
with extensive caries, and teeth with apical
infections. Certain materials, such as gutta­percha,
are inert and therefore cause no reaction in the
sinus. Hence, no treatment is necessary in the
absence of symptoms. However, in the event that
chronic or acute sinusitis develops, the condition
will not be resolved satisfactorily until the cause is
eliminated8.
The aims of the present work were to evaluate
thickening of the Schneiderian membrane and 
to determine its association with periapical
pathologies, using computerized cone beam
tomography.

MATERIALS AND METHODS
Cone beam computed tomography scans performed
for diagnosis of pathology and treatment planning
of patients seen at the Department of Endodontics
of the School of Dentistry, University of Buenos
Aires, between March 2016 and September 2016
were analyzed. The project was approved by the
Ethics Committee of the School of Dentistry of the
University of Buenos Aires (Res Nº 921/14).
CBCT scans of male and female patients over the
age of 18 years, requested for treatment (assessment
of missing teeth for implant treatment) or diagnostic
purposes (evaluation of existing pathologies,
endodontic evaluation), and which allowed visuali ­
zation of the entire maxillary sinus in the coronal
and axial sections were included in the study. CBCT
scans corresponding to patients who smoked, had
systemic disease, abused drugs, were taking some
type of medication at the time of the CBCT, and/or
failed to sign the informed consent form to
participate in the study were excluded from the
study. 
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All CBCT scans were taken with the same Scanner
(Kodak 9000C 3D, FOV 5 X3.75 cm), at the
Imaging diagnosis Department of the School of
Dentistry, University of Buenos Aires.
The present observational, analytical, cross­
sectional, retrospective study was conducted by a
single operator, who evaluated the computerized
images, first observing the panorex and then
thoroughly examining the para­axial sections of the
involved teeth. In keeping with the analyzed
bibliography, sinus alteration was considered sinus
mucosa thickening when membrane thickness was
greater than 2mm 9­12.
Membrane thickness was determined on coronal
sections, taking the maximum thickness as reference
(Fig. 1). Odontogenic origin was evaluated taking
into account the following 4 situations: 1) teeth with
penetrating caries, root remnants with periapical
lesions, and teeth with endoperiodontal lesions
(with severe attachment loss); 2) teeth with
restorations and recurrent caries; 3) endodontically
treated teeth with unsuccessful treatment outcome
(visible periapical lesions/lesions on CBCT scan),
or with filling material inside the sinus; 4) no dental
cause; this group comprised all cases of non­
odontogenic origin13, 14. 
The recorded data were analyzed to obtain absolute
frequencies and percentages. Ninety­five percent
confidence intervals (95%CI) for percentages were
obtained using the Wilson score method15.
Frequencies were compared using Chi square test
Statistical significance was set at 5%. 

RESULTS
A total 179 CBCT scans were analyzed; significant
sinus membrane thickening was observed in 70
cases (39%; 95%CI = 32% to 46%, Chi­square =
8.50; gl = 1; p < 0.05, Fig. 2). A significantly higher
number of cases of membrane thickening were of
odontogenic origin (66%; 95%CI = 54% to 76%),
accounting for 46 cases as compared to 24 cases of
non­odontogenic etiology 34%; 95%CI = 24% to
46%). With regard to cases of sinus pathology 
of odontogenic origin, an uneven frequency
distribution of the different causes was observed
(Chi­square = 36.96; gl = 5; p < 0.05; Fig. 3).
Specifically, the frequency of caries and endodontic
treatment (72%; 95%CI = 57% to 83%) was
significantly higher than that of the remaining
causes (Chi­square = 8.70; gl = 1; p < 0.05);
however, no statistically significant differences
were observed between caries and endodontic
treatment (Chi­square = 2.45; gl = 1; p = 0.12), nor
when comparing root remnants, restorations,
implants, and periodontal pathology (Chi­square =
2.69; gl = 3; p = 0.44).
An uneven frequency distribution was also
observed when analyzing the frequency of affected
teeth in cases of sinus pathology of odontogenic
origin (Chi­square = 42.00; gl = 7; p < 0.05; Fig.
4). In this group of cases, the tooth most frequently
associated with sinus pathology was tooth 1.6
(33%; 95%CI = 21% to 47%), and was significantly
more involved than teeth 1.4 (Chi­square = 15; gl =
1; p < 0.05), 15 (Chi­square = 12.25, gl = 1; p <
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Fig. 1: A­ Panorex shows membrane alteration in the right sector. B and C­ The images of the corresponding sections allow
evaluating the close relation between the root and the maxillary sinus floor, and the increase in the thickness of the Schneiderian
membrane (↑).
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0.05), 1.7 (Chi­square = 5.00; gl = 1; p < 0.05), 2.4
(Chi­square = 8.00; gl = 1; p < 0.05) and 2.5 (Chi­
square = 12.25, gl = 1; p < 0.05); no significant
differences were observed between the frequency
of tooth 1.6 and teeth 2.6 (Chi­square = 0.03; gl =
1; p = 0.85) and 2.7 (Chi­square = 2.91; gl = 1; 
p = 0.09). 

DISCUSSION
Maxillary sinusitis is a frequent pathology, and is
associated with odontogenic etiologies in a number
of situations. Thus, dentists must be familiar with
its diagnosis and prevention. The present article
sought to evaluate cases of sinus mucosal thickening
greater than 2mm, considered a sign of pathology
in keeping with the literature, associated with dental
pathology. 
Although odontogenic maxillary sinusitis has
traditionally been reported to account for
approximately 10 to 12% of all cases of maxillary
sinusitis, a review of more recent reports suggests a
higher prevalence, ranging between 30 and 40%13.
According to a study on 770 cases, the percentage
of maxillary sinusitis cases of odontogenic origin
was 37­40.6%. In the present study, 66% of cases
showed membrane thickening associated with
odontogenic causes. Therefore, development of
caries could be considered the major cause of sinus
pathology. The second most frequent cause in the
series of cases studied here was endodontic
treatment, with no statistically significant differences
in frequency as compared to caries. Usually, the
roots of premolars and molars are separated from
the floor of the maxillary sinus by a dense cortical
bone of varying thickness. Sometimes, however,

only the mucoperiosteum separates the sinus from
the teeth14. Clearly, this anatomical proximity could
explain the origin and development of an inflamma ­
tory process that could cause thickening of the sinus
mucosa. 
A number of studies found iatrogenic injury during
dental procedures and chronic periodontitis to be
the most common cause of spread of oral pathogens
into the maxillary sinus, and considered them 
the main cause of sinus mucosa thickening15.
According to a review of 35 studies, iatrogenic
etiology accounted for 55.9% of cases. Extrusion
of dental filling materials during endodontic
treatment accounted for 22.27% of iatrogenic
etiology7. In the present study, endodontic
pathology was the second cause of sinus membrane
thickening, though no significant differences were
observed with regard to the frequency of caries­
related cases. Examination of the CBCT scans
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Fig. 2: Presence of sinus membrane thickening. Absolute
frequencies are shown with corresponding percentage in brackets
(Chi­square: p < 0.05).

Fig. 3: Frequency distribution of odontogenic causes of sinus
pathology. Absolute frequencies are shown with the corresponding
percentage in brackets (Chi­square: p < 0.05).

Fig. 4: Frequency distribution of teeth associated with sinus
pathology of odontogenic origin Absolute frequencies are
shown with the corresponding percentage in brackets (Chi­
square: p < 0.05).
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included in the present study allowed detecting
cases of overfilling with materials, such as gutta­
percha, with no sinus alteration. This could be an
indication of the biocompatibility of said material,
which would account for the absence of an
inflammatory process at the apical level. 
Proper chemical preparation, maintaining apical
permeability, and use of the corono­apical technique
for endodontic treatment, contribute to decreasing
the likelihood of spread of microorganisms to the
maxillary sinus. 
Periodontal disease has long been reported as an
etiological factor of sinus mucosa inflammation.
For example, in their 1943 study in human
cadavers, Bauer et al. demonstrated direct diffusion
of oral sepsis to the maxillary sinus. More recently,
Abrahams et al.16 reported the incidence of sinusitis
in patients with periodontal disease to be two­fold
that of patients without periodontal disease.
Recognition of the close relationship between
inflammation of periapical tissues and damage 
to the sinus membrane led to describing the
pathological entity referred to as the “endo­antral
syndrome. In recent years, however, the incidence
of these effects has decreased, likely due to factors
such as improved oral hygiene and preventive
techniques related with periodontal disease. In the
present study, periodontal lesions accounted for 2%
of cases of sinus membrane thickening associated
with direct spread of pathogens to the maxillary
sinus. 
According to Panico and Adell17,18 development of
sinusitis associated with implant placement is
infrequent. Reviews published in the literature
found that maxillary sinus floor augmentation prior
to surgical placement of a dental implant resulted
in sinus alteration in 4.17% of cases, and in
inadequate implant position or implant migration 
in 0.92% of cases7. In the present study on a total
179 maxillary sinuses analyzed using CBCT, 
sinus thickening was observed in 39% of cases, 
6% of which were associated with the presence 
of implants in close proximity to the affected
maxillary sinus. 
None of the cases studied here showed signs of

apicoectomy. It is of note that the latter procedure
can lead to a complication that is observed less
frequently than expected, likely because most
professionals prefer extracting the tooth rather than

performing this technique in view of the associated
high risk of accidental perforation to the sinus due
to its proximity19. Nevertheless, reports such as that
by Freedman et al. involving 472 apicoectomies,
none of which resulted in sinusitis, show that there
is no contraindication to performing apicoectomy
in antral teeth, despite their proximity to the
maxillary sinus 20. 
A review of 35 articles on maxillary sinusitis of
odontogenic origin showed the upper molar region
to be more frequently associated with maxillary
sinus alterations (47.68%). The first upper molar
was the molar tooth most frequently associated with
maxillary sinusitis, with a 22.51% incidence,
followed by the third molar tooth (17.21%) and the
second molar tooth (3.97%). With regard to the
upper premolar region, it was affected in 5.96% of
cases only; the second premolar was the most
affected premolar tooth (1.98%), and the canine was
involved in only 0.66% of cases of maxillary
sinusitis of odontogenic origin7.
In keeping with the aforementioned study, the
results obtained here showed that the tooth 
most frequently involved in sinus alteration was 
tooth 1.6, accounting for 33% of cases. It was
significantly more affected than teeth 1.4 (0%), 1.5
(2%), 1.7 (11%), 2.4 (7%) and 2.5 (2%), but did not
differ significantly compared to teeth 2.6 (30%) and
2.7 (15%). 
Examination of sinus membrane thickening by cone
beam computed tomography allows detecting the
presence of sinus pathology. Findings must be
correlated with the clinical condition of the patient.
Thorough examination of the para nasal sinuses 
and visualization of the osteomeatal complex on
axial and coronal sections obtained by computed
tomography without contrast is essential to evaluate
permeability of the ostium and for proper treatment
planning. The retrospective nature of the present
study does not allow establishing a “cause­effect”
relationship between periapical pathology and
changes in the maxillary sinus. Further prospective
studies are necessary to correlate clinical and
radiographic data and confirm the present findings.
Lastly, a larger sample size and including cases
classified according to disease severity could reveal
more significant associations between periapical
and/or periodontal pathologies and changes in the
sinus mucosa.
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CONCLUSION
According to the results obtained in the present study,
the high incidence of sinus pathology of odontogenic
origin implies the need for interdisci plinary work
involving dentists and ear­throat specialists. Carious
processes, poor restorations, periodontal lesions,

implants, and the presence of root remnants are the
main causes of sinus mucosa thickening. 
The use of CBCT for diagnosis and treatment
planning allows identifying the presence of maxillary
sinus membrane thickening and determining whether
it is associated an odontogenic origin. 
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