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Resolution of chronic secondary rhinosinusitis of
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ABSTRACT

Introduction: A case of successful resolution of
odontogenic rhinosinusitis after endodontic treatment is
presented.

Case Report: The patient previously diagnosed with
rhinosinusitis presented with an active parulid between
the 25 and 26 teeth. The sinus tract-tracing indicated 26
tooth as the source and periapical radiography showed a
chronicapical periodontitislesion. A cone beam computed
tomography (CBCT) demonstrated hyperdense imaging
on the floor of the left maxillary sinus of posterior teeth
region, and rupture of the cortical bone of sinus floor and
thickening of its membrane. The odontogenic localized
secondary rhinosinusitis was diagnosed. Conventional
endodontic treatment was performed with intracanal
medication. Nine months later, the patient returned
without symptoms and the new CBCT showed no
periradicular lesion, corticalization of the maxillary sinus
floor, and no sinus disease.
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Conclusion: The dental resolution of presented
case showed that patients with unsuccessful previous
treatment for rhinosinusitis may suffer from endodontic
diseases, which may fail without the dentist’s approach.
The presented case showed that the implemented
treatment protocol was effective to improve the patient’s
health, as well shows the necessity of proper approach to
achieve success.
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INTRODUCTION

Rhinosinusitis is a common condition worldwide
and significantly interferes with both the health of the
population and the loss of professional productivity
[1, 2]. According to The European Position Paper on
Rhinosinusitis and Nasal Polyps 20201 (EPOS20201) [1],
this pathology received a new classification, being first
divided into primary and secondary and later divided
into localized and diffuse disease, the latter based on the
anatomical distribution. Localized secondary chronic
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rhinosinusitis (LSCR) includes odontogenic changes,
fungal ball, and neoplasms. Odontogenic localized
secondary rhinosinusitis (OLSR) refers to bacterial
maxillary sinusitis, with or without extension to other
sinuses, with odontogenic infections as the main etiology
[2—6]. It can be triggered by periapical lesions (cysts,
abscesses, and granulomas), periodontitis, oroantral
fistula (OAF), and paranasal sinuses foreign bodies
related to dental treatment [3].

Odontogenic localized secondary rhinosinusitis
was first described in the scientific literature in 1943,
but with low prevalence, which can be explained
by underreporting, concomitant with inconclusive
diagnosis [7]. Previous studies have reported that OLSR
represented 10—-12% of rhinosinusitis cases. However,
recent studies have reported that OLSR is responsible for
about 25—45% of cases of rhinosinusitis and, that within
this percentage, 45—75% of these cases have unilateral
maxillary sinus opacity on multidetector or cone-beam
computed tomography [8].

Odontogenic localized secondary rhinosinusitis
signs and symptoms are purulent nasal discharge, nasal
congestion, facial, periorbital, or head pain, halitosis,
tiredness, toothache, cough, and pressure in the ear [1,
4, 9, 10]. According to Fokkens et al. (2020) computed
tomography is the gold standard exam in the radiological
evaluation of chronic nose and sinus diseases, with
unilateral opacity as its main characteristic [4].

Although OLSR is usually a self-limiting disease, it is
one of the main reasons for prescribing antibiotics. Thus,
proper management is essential, frequently requiring
a multidisciplinary approach, involving Dentists and
Otolaryngologists, to control the infectious process and
treat the disease [4, 11].

CASE REPORT

A male patient, 69 years old, Caucasian, with no
systemic diseases, came to the dental office for evaluation
of tooth #26 (FDI). During anamnesis, he reported
daily nasal congestion and having undergone previous
treatment for rhinosinusitis with systemic antibiotics
and the use of both local and oral corticosteroids, which
failed to resolve the case. Multidetector computed
tomography showed a hyperdense image on the floor
of the left maxillary sinus in the region of the posterior
teeth, compatible with localized odontogenic secondary
rhinosinusitis (OLSR). The patient gave full consent to
report the present case.

During the physical examination, an active parulis
was observed in the buccal gingiva between teeth 25 and
26. Fistula tracking showed that the source of infection
was the mesial root of tooth #26, which also presented
a radiolucent image at the periapical area, compatible
with chronic apical periodontitis (Figure 1). Clinical pulp
percussion and cold temperature tests showed negative
results, the latter being compatible with pulp necrosis.
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Cone-beam computed tomography (CBCT) (PreXion
3D device (Yoshida Dental Mfg Co, Ltd, Tokyo, Japan))
with a 0.14-mm voxel size; exposure parameters of 90
kV, 4 mA, and 19 seconds; and a field of view of 80 x
80 mm, was obtained to evaluate the entire volume of
the region, anatomically relating the root apices of the
maxillary posterior teeth with the cortical floor of the
left maxillary sinus, and to exclude the possibility of root
fracture of tooth #26. The CBCT images confirmed the
presence of a periapical lesion, rupture of the cortical
bone of the sinus floor maxillary and thickening of the
sinus membrane (Figure 2). Therefore, the diagnostic
hypothesis was OLSR, because of pulp necrosis of tooth
#26.

During the first appointment, the fistula was
drained, and the mechanical chemical preparation
of the canal system was completed with mechanized
instrumentation and irrigation with sodium hypochlorite
solution (NaOCl 5.25%), finished with the removal of
the smear layer with 17% ethylenediaminetetraacetic
acid (EDTA) and mechanical agitation of this solution
with easy clean. The root canal system was dried with a
sterile paper cone and filled with intracanal medication
with HPG paste (calcium hydroxide, camphorated
paramonochlorophenol, and glycerin). The patient used
oral Nimesulide 100 mg in the first 5 days and Dipyrone
500 mg in the first 24 hours.

At the second session, 20 days after the first one,
the patient returned with complete remission of the
fistula and no complaints associated with his general
condition. The root canal system was filled with gutta-
percha and N-Richet endodontic cement with Tagger’s
hybrid technique and provisional restoration with
glass ionomer cement. After 30 days of follow-up, the
patient returned with the total absence of fistula and no
symptoms. Digital periapical radiographic examination
showed improvement in the periradicular region with a
discrete radiolucent image associated with the apex of the
mesiobuccal root of tooth 26. The patient was referred for
prosthetic rehabilitation.

After approximately nine months, the patient
returned for follow-up and no clinical symptoms and
with radiographic evidence of repair in the periapical
region. Cone-beam computed tomography of the region
of tooth #26 was performed to assess the status of both
periradicular and sinus disease, in which could be seen
repair of the periradicular lesion, newly formed cortical
bone at the sinus floor of the left maxillary sinus, and
regression of the membrane thickening (Figures 1 and 2).

e A 0.14-mm voxel size; exposure parameters of 9o
kV, 4 mA, and 19 seconds; and a field of view of 80
x 80 mm.

Thiscasereporthasbeenwrittenaccordingto Preferred
Reporting Items for Case reports in Endodontics (PRICE)
2020 guidelines [12].
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Figure 1: Radiographic features of the presented case (A).
Fistulous path tracking showing relation with teeth 16 (B).
Immediate post-operative radiography after endodontic
treatment (C).

Figure 2: Computed tomography scan. (A) Axial view showing
the periapical lesion associated to the mesial and palatal roots.
(B) Coronal view showing the periapical lesions and the mucosal
thickening. (C) Sagittal view showing the periapical lesions and
the mucosal thickening. (D) Axial view showing regression of
periapical lesion after root canal treatment. (E) Coronal view
showing no signs of sinus membrane thickening. (F) Sagittal
view showing no signs of sinus membrane thickening.
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DISCUSSION

This article reports on 01 patient case, a male in
the sixth decade of life, who showed sinus pathologic
conditions suspected to have an odontogenic cause.
Current literature describes a higher frequency of
odontogenic sinus disease in female patients [4, 13—
15] and the mean age previously described [4, 15] is
compatible with the age of the aforementioned patient.
Available data supports the hypothesis that teeth affected
by chronic apical periodontitis may be retained in the oral
cavity for many years [16].

This patient showed pain of dental or sinus origin and
was referred to the endodontist for further examination
and treatment. One limitation of this study could be
considered that the patient did not provide previous
image exams that could help the clinicians to assess the
disease evolution time, the diagnosis was set considering
the present exams. The treatment indicated for maxillary
sinusitis of odontogenic origin normally includes
nonsurgical root canal treatment, periradicular surgery,
intentional replantation, or extraction of the responsible
tooth 4. Especially in the case described, the treatment
performed was only endodontic with the total repair of
the sinus condition.

In view of the proximity of the apex of the maxillary
posterior teeth to the maxillary sinuses, changes arising
from dental structures can cause destruction of the floor
of the maxillary sinus, causing sinus pathology, known as
localized secondary chronic rhinosinusitis (LSCR) [10].
This condition, which was also observed in this case,
highlights the close anatomical relationship of the root of

Clinical and radiographyexams

Presence of a periapical lesion,
rupture of the cortical bone of the
sinus floor maxillary and thickening
of the sinus membrane

CBCT

FIRST APPOINTMENT I

[ 1

Root canal treatment

SECOND APPOINTMENT

Root canal filling

CONTROL APPOINTMENT CBCT

Repair of the periradicularlesion of tooth #126, newly
formed cortical bone forming the sinus floor of the left

maxillary sinus, and regression of the membrane
thickening
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tooth #26, culminating with the left sinus alteration due
to anatomical relationship of contiguity [4, 11, 14, 17-19].

The rupture of the cortical floor of the maxillary
sinus, accompanied by the thickening of the Scheiderian
membrane due to the progress of any odontogenic
inflammation originating from dental elements, was first
described in 1943 by Bauer et al., and observed in this case
report, characterizing the pathological entity called LSCR.
According previous study, the simple presence of the
periradicular lesion did not present statistical significance
in relation to sinus alterations [4], and these results are
in addition to other findings [6, 20]. It is noteworthy that
sinus changes are related not only to the proximity of the
dental apices to the maxillary sinus but also to the presence
of changes in the periapical region [4].

Localized secondary chronic rhinosinusitis is caused
by iatrogenic factors in more than 60% of cases [10]. The
maxillary first and second molars are the teeth that most
commonly cause sinus disease, consistent with the case
presented, which had the alteration of the left maxillary
sinus from the buccal root of tooth #26 [21] (Wuokko-
Landén, 2020). However, it must be noted that LSCR
has a diverse etiology, such as untreated dental infection,
root cysts, caries disease, odontogenic foreign bodies,
inadequate endodontic treatments, as well as inadequate
implantation [10].

The exact prevalence of LSCR is still uncertain, with
dataranging from 10% to 41% of all cases of rhinosinusitis.
This variation may be due to the difficulty of an accurate
diagnosis without an interdisciplinary evaluation of
patients. In addition, since chronic apical periodontitis
is highly prevalent, it is considered the most common
cause of LSCR, with up to 83% of the cases having an
endodontic origin. Thus, it is reasonable to consider that
endodontic pathologies, with periapical repercussions,
are of great importance in the etiology of sinus disease,
such as shown in this case [10].

The main difficulty in the diagnosis of LSCR is the
presence of nonspecific signs and symptoms that can
be related to several other allergic and viral conditions,
such as purulent nasal discharge, nasal congestion, facial,
periorbital or head pain, halitosis, tiredness, toothache,
cough and pressure in the ear [1, 4, 9, 10], all of which
were reported by the patient of the present case during
the anamnesis. Thus, a detailed dental evaluation is of
utmost importance to exclude sinus pathology of dental
origin.

It is also noteworthy that according to the medical
history, the patient had been previously treated as a non-
odontogenic rhinosinusitis case, but with no remission of
symptoms.

Regarding the treatment of RSCSL, there is still no
consensus in the literature. The prevalence of medical
management, the use of systemic antibiotics, and nasal
irrigation with saline solution can be cited [22]. When
evaluating the treatment of RSCSL with the use of
short-term and long-term oral, topical, and intravenous
antibiotics, EPOS 2020 [1] did not find a significant
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difference in the improvement of these groups compared
to placebo. The use of nasal corticosteroids, on the
other hand, demonstrates high-quality evidence of their
prolonged use. In cases of RSCSL with the presence
of nasal polyps, corticosteroids reduce the size of the
nasal polyp, as well as may reduce its incidence when
administered after endoscopic sinus surgery. These
findings were not observed in the case described in which
the patient made regular use of nasal corticosteroids
without success.

It is common for patients who have symptoms
compatible with RSCSL to look for otolaryngologists
who have endoscopic sinus surgery in the early stages as
a treatment option if they do not improve after systemic
antibiotic therapy [22]. Recent studies also show that
endoscopic surgery of the primary facial sinuses can
present results as effective as a dental intervention.
However, they point out that physiologically, it is more
appropriate to perform dental treatment primarily to
remove the causative agent and with the main advantage
of not performing a surgical procedure [4, 12, 22].
In the case described, systemic treatments had been
performed, however, there was no involution of signs
and symptoms. As recommended in the literature, only
endodontic treatment was performed, obtaining control
of the patient’s signs and symptoms. Although there is no
consensus in the medical and dental literature regarding
the cause of CRSSL, there is a consensus regarding the
fact that whenever there is a dental cause associated with
sinusitis that does not respond to conventional therapy,
dental treatment is essential and must precede the
surgical treatment of the maxillary sinus [4].

The current literature is conclusive regarding the
superiority of CBCT images compared to periapical
radiographs, both for the diagnosis of periradicular
lesions and for visualization of the sinus membrane [1,
6, 16, 20, 23—27]. According to 20201, when comparing
imaging methods (conventional radiography, computed
tomography, and magnetic resonance) for the diagnosis
of CRSSL, computed tomography remains the gold
standard.

According to the European Society of Endodontists
[28], although the CBCT exam has a greater specificity
in relation to the evaluation of the periradicular region,
periapical radiography remains the first choice of
imaging exam, and the CBCT exam will be recommended
in the face of a diagnostic complexity where cases must be
evaluated separately and performed in high resolution,
small volume cone-beam tomographs, ensuring a quality
image with a reduced dose of radiation [4, 24, 25]. Thus,
it is important to understand that CBCT images can serve
as auxiliary tools in the diagnosis of sinus alterations,
as well as the possible association between periapical
diseases, periradicular lesions, and sinus diseases.

The RSCSL presents a radiopaque radiographic image
in the unilateral maxillary sinus and when evaluated
through CTshowsahyperdenseimage[4]. Therelationship
of these larger unilateral thickenings associated with some
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images suggestive of a periradicular lesion was observed,
suggesting the diagnosis of RSCSL, this correlation was
observed in the present case [4, 13, 16, 20, 27, 20—31].
It is noteworthy that all previous studies do not present
information regarding clinical characteristics because
they are cross-sectional retrospective studies. Different
from what can be seen in the description of this clinical
case, which both anamnesis and a complete physical
examination of the patient are available, allowing a close
correlation of dental alterations with sinus alterations.

The cone-beam computed tomography (CBCT), as
it is a multiplanar exam, clearly shows the anatomical
relationships of the posterior regions of the maxilla,
being possible to observe the suggestive images of sinus
alterations (mucositis, mucous retention cysts, sinusitis,
and sinusitis odontogenic) [25]. These images, associated
with clinical data and anamnesis, can contribute to the
diagnosis of sinus disorders, as described in this case
report.

The American Association of Endodontists published
an article for managing MSEO and recommended position
that this condition be firstly addressed, by controlling the
infection (AAE, 2018). After endodontic management,
the patient should be followed up for clinical and
radiologic evaluation, with most sinus changes resolving
in a few months. In recalcitrant cases, the patient should
be returned or referred to the otolaryngologist for
evaluation. If untreated or not properly treated, the sinus
infection may aggravate and evolve to complications
such as orbital cellulitis, meningitis, subdural empyema,
brain abscess, thrombosis, and cavernous sinus. Both
endodontists and otolaryngologists should participate in
the decision-making process for the best treatment, and
each one should take over the treatment procedures of
their respective competence and expertise [32, 33].

CONCLUSION

In view of the evidence of the close relationship
between the maxillary sinus and the oral cavity, more
specifically with the periradicular region, it is of great
importance to elucidate the issues related to the diagnosis
and management of infections of dental origin that can
trigger odontogenic sinusopathy, in which the treatment
presents its particularity and needs a multidisciplinary
team to achieve success.
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