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Potential risk of intracranial infection due to multiple odontogenic sinusitis
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ABSTRACT

We report a clinical case that demonstrates the importance of multiprofessional action in the
prevention of intracranial infection in a case of multiple sinusitis originating in the maxillary sinus
after to dental procedure. Fifteen days after the extraction of the right upper third molar (tooth 18), a
19-year-old patient presented with symptoms of pulsatile pain at the surgical site, accompanied by
oppressive headache, nasal obstruction, fetid mucopurulent rhinorrhea and posterior nasal discharge
treated with antibiotics. There was persistence of intermittent headache and sinusitis remained
chronic, with tomographic examination compatible with frontal, ethmoidal, sphenoidal and
maxillary sinusopathy on the right side, with obliteration of the ipsilateral osteomeatal unit, small
calcific foci at the right maxillary floor through areas of soft tissue density, evoking material of
dental origin. A sinusotomy and new antibiotic therapy were performed, with a diagnosis of
moderate/severe chronic sinusitis, evolving to absence of symptoms. In the presence of symptoms
compatible with sinusitis and previous history of dental approach, it is widely necessary to have the
attention of both dental surgeon and otolaryngologist to allow an assertive and early diagnosis of
odontogenic sinusitis.

Keywords: Chronic disease, Maxillary sinusitis, Sinusitis, Surgery oral.

Braz. J. of Develop., Curitiba, v. 6, n. 5, p. 30294-30305 may. 2020. ISSN 2525-8761




JRrazilian Journal of Development

RESUMO

Relatamos um caso clinico que demonstra a importancia da acdo multiprofissional na prevencao de
infeccdo intracraniana em um caso de sinusite mdltipla originada no seio maxilar apos
procedimento odontoldgico. Quinze dias apds a extracdo do terceiro molar superior direito (dente
18), uma paciente de 19 anos apresentou sintomas de dor pulsatil no local da cirurgia, acompanhada
de dor de cabeca opressiva, obstrucdo nasal, rinorréia fétida mucopurulenta e secre¢do nasal
posterior, recebeu tratamento com antibi6ticos. Houve persisténcia de cefaleia intermitente e o
quadro de sinusite permaneceu crbénico, com exame tomografico compativel com sinusopatia
frontal, etmoidal, esfenoidal e maxilar do lado direito, obliteragdo da unidade osteomeatal
ipsilateral, pequenos focos calcificados no assoalho maxilar direito em permeio as areas de tecido
mole, evocando possivel material de origem dentéria. Foi realizada sinusotomia e nova
antibioticoterapia, com diagnostico de sinusite cronica moderada / grave, evoluindo para auséncia
de sintomas. Na presen¢a de sintomas compativeis com sinusite e histdria prévia de abordagem
odontologica, € amplamente necessario ter a atencdo do cirurgido-dentista e do
otorrinolaringologista para permitir um diagnostico assertivo e precoce da sinusite odontogénica.

Palavras-chave: Doenga cronica, Sinusite maxilar, Sinusite, Cirurgia oral.

1 INTRODUCTION

Maxillary sinusitis (MS) is defined as an inflammation of the sinus membrane that covers
the paranasal cavity. It presents a multifactorial etiology, including inflammation by viruses,
bacteria, fungi (ZHANG et al., 2019) and dental infection, with odontogenic sinusitis (OS)
corresponding to 10% to 15% of diagnosed cases (AKHLAGHI; ESMAEELINEJAD; SAFAI,
2015; SAIBENE et al., 2019).

The molar roots usually project to the maxillary sinus and odontogenic infections can drain
into the sinus causing reactive responses (BACHELET; LANDIS; SCOLOZZI, 2019) and such
infections can spread to the other paranasal sinuses (MARTINES et al., 2014). When the diagnosis
and treatment of OS is late, it can lead to serious complications such as orbital cellulitis and brain
abscesses (MEHRA; MURAD, 2004; LONGHINI; FERGUSON, 2012; MOAZZAM et al., 2015).

Treatment of OS requires combating the source of infection with antibiotic therapy and/or
treatment of the causative tooth. However, the otolaryngologists prefer the surgical technique
associated with drug treatment, removing the foreign body from the maxillary sinus by endoscopy
(TOMOMATSU et al., 2014; AKIYAMA et al., 2018).

Thus, the aim of this study was to report a clinical case demonstrating the importance of
multiprofessional action in the prevention of intracranial infection in an unusual case of multiple

sinusitis originating in the maxillary sinus due to dental procedure.
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2 CLINICAL REPORT

Patient LGM, 19 years old, female, attended the dental surgeon for extraction of tooth 18.
He was classified according to the American Society of Anesthesiologists (ASA) (ASA HOUSE OF
DELEGATES, 2014) for surgical risk assessment as ASA 1. No physiological, biochemical or
psychiatric disorders. Then, a panoramic X-ray was requested (Figure 1), which showed an erupted
tooth in distoangular position with incomplete root formation.

Figure 1: Preoperative panoramic radiography. Highlighted in red: unerupted tooth 18 in distoangular position with
incomplete root formation.

The surgery was then performed on January 2016, lasting approximately one hour and
twenty minutes. After 15 days of the procedure, the patient started to feel pulsatile pain at the
surgical site, accompanied by oppressive headache, nasal obstruction, fetid mucopurulent
rhinorrhea and posterior nasal discharge. The patient attended the dental surgeon who conducted the
procedure, who performed drainage of the site with irrigation using 0.9% saline solution and
prescribed antibiotic therapy. Symptoms were partially improved, but intermittent headache was
maintained.

In March 2016, there was recurrence with high fever (38.5°C), which was not associated
with the dental procedure by the patient, who then decided to attend an otolaryngologist. A
nasosinusal videoendoscopy was performed, which revealed purulent secretion in the right middle
meatus, without other alterations. The doctor signed the diagnosis of sinusitis and prescribed
antibiotics and anti-inflammatories. Treatment was refractory; the symptomatology was attenuated,
but the condition persisted subacute for months.

On 09/15/2017 the patient attended another otolaryngologist, already with the eradication

of pain, because the process entered a chronic state. Laboratory and imaging exams were requested:
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hemogram, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and computed
tomography. The exams showed leukocytosis of 11.190 cells/mm3, CRP and increased ESR. The
tomography (Figures 2 and 3) revealed frontal, ethmoidal, sphenoidal and maxillary sinusopathy on
the right side, with obliteration of the ipsilateral osteomeatal unit, with enlarged aspect; small
calcific foci at the right maxillary floor through material of soft-tissue density, evoking possible
material of dental origin.

Figure 2: Computed tomography of the face, transversal section: asterisk - right frontal sinus (RFS); white triangle -
right maxillary sinus (RMS); white arrow - right sphenoidal sinus (RSS); black arrow - right ethmoidal sinus (RES). A),
B), C) and D) shows total opacification of RFS, RMS, RSS and RES, respectively.
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Figure 3: Computed tomography of the face: white triangle - right maxillary sinus (RMS) in A) Sagittal section and B)
Coronal section showing calcific foci in the presence of soft tissue densities near the floor of the RMS evokes possible
dental material (dashed circle and yellow arrow).

Due to the unfavorable clinical and tomographic evolution, the physician indicated a
surgical approach. Sinusotomy surgery was performed, whose histopathology evaluation was
compatible with chronic / moderate chronic sinusitis.

After clearing and cleaning the paranasal sinuses (Figure 4), the patient presented

favorable clinical evolution and did not present relapse of any symptoms.
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Figure 4: Radiographic image after 1 year of sinusotomy surgery. Red highlights: RFS with thickening
characteristics of the mucosal lining, and / or mucous fluid. Highlighted in yellow: radiolucency is observed within
radiographic normality for the maxillary sinuses.

3 DISCUSSION

OS is a complication observed in the clinical routine of dental surgeons, which should be
analyzed with a judicious approach to quickly diagnose and treat patients more appropriately. This
case report shows the OS after extraction of tooth 18 which, after medical treatments guided by the
otolaryngologist, presented chronicity and evolved reaching the frontal, ethmoidal, sphenoid sinus
on the right side and obliteration of the ipsilateral osteomeatal unit, requiring surgical intervention
(sinusotomy) 20 months after extraction, and the biopsy confirmed the presence of material of
odontogenic origin.

Scientific studies reveal that 10 to 40% of cases of chronic MS are due to OS (HONG;
SHIM; KWON, 2017; SAIBENE et al., 2019), leading to OS being misdiagnosed as common
sinusitis (HONG; SHIM; KWON, 2017), among which only 1/3 are evaluated by a dental surgeon,
since the otolaryngologic diagnosis focuses more on osteomeatal complex obstruction as the
etiology of the disease (CARTWRIGHT; HOPKINS, 2016). Odontogenic origin was reported as
responsible for 33% of cases of intracranial infections (EUFINGER; MACHTENS, 2001),

emphasizing that the neglect of an adequate evaluation may delay the correct diagnosis, thus

Braz. J. of Develop., Curitiba, v. 6, n. 5, p. 30294-30305 may. 2020. ISSN 2525-8761



JRrazilian Journal of Development

highlighting the importance of knowledge on the etiology, diagnosis and treatment of this
pathology.

The signs and symptoms of OS are similar to MS, such as congestion or nasal obstruction,
pressure, facial pain, and headache, but it has a unilateral origin that draws attention to the dental
cause. They are associated with fetid secretion, ocular pain and postnasal drip (CARTWRIGHT;
HOPKINS, 2016; BACHELET; LANDIS; SCOLOZZI, 2019), and their differentiation is important
for treatment with antibiotics, since in OS there is greater presence of anaerobic bacteria (BOMELLI;
BRANSTETTER; FERGUSON, 2009). Surgery is indicated in 48% to 81% (HOSKISON et al.,
2012; MATTOS; FERGUSON; LEE, 2016), but the ideal time of treatments is not yet clear
(CRAIG et al., 2019).

The OS cause of this case refers to the presence of material of odontogenic origin in the
maxillary sinus resulting from extraction performed 20 months earlier. Regarding the etiology of
chronic OS, the literature reports several cases of iatrogenic origin, for example, placement of
implants in 65.7%, complications after extraction in 29.6%, the upper teeth had greater relation with
OS, with 17.4% for the third molar (LECHIEN et al., 2014). Due to the anatomical proximity of
structures, it is clear that complications resulting from these dental procedures may progress to
intracranial infections (MARTINES et al., 2014; GERMAN et al., 2015; AKASHI et al., 2017).

Regarding the symptoms presented by the patient, the professional initially indicated
allopathic treatment with antibiotics and, after relapse, the otolaryngologist followed with more
medications and surgery. When the cause of OS was identified, the treatment chosen was related to
long-term antibiotic therapy and/or treatment of the causative tooth (tooth extraction or root canal
treatment), with an efficacy rate of 59.5% (TOMOMATSU et al., 2014).

A review on major OS treatments concluded on the elimination of infection, which can
sometimes be effective, yet the surgical approach by endoscopy of the sinuses may be indicated to
remove inflammation of the mucosa and foreign bodies present as fragments of teeth, maintaining
the physiology of the sinus for complete resolution of the case, however the appropriate time for a
surgical approach has not yet been fully elucidated (CARTWRIGHT; HOPKINS, 2016). The
chronicity of the case is closely related to the choice of endoscopic surgical option, being chosen as
gold standard, with few complications in cases of chronic sinusitis (HOSKISON et al., 2012,
AKIYAMA et al., 2018). Clinical professionals should follow cases of chronic MS with high
degree of suspicion of an odontogenic cause in cases with previous dentoalveolar surgery
(LECHIEN et al., 2014).

Anatomically, the average distance between the maxillary molar and maxillary sinus is
1.97 mm (MEHRA; MURAD, 2004; BUCHAIM et al., 2014). The proximity between the
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maxillary sinus ostium (natural drainage site) and the anterior ethmoid sinus facilitates the spread of
inflammation of the maxillary sinus to the anterior ethmoid cells, causing anterior ethmoiditis
(CROVETTO-MARTINEZ et al., 2014). With worsening of the condition due to late diagnosis, OS
can culminate in serious complications such as orbital cellulitis and brain abscesses (BROOK,
2006). In the case presented, MS had already extended to frontal, ethmoid and sphenoid sinusitis,
with intermittent headache even after treatment, and systemic alterations with elevated CRP and
ESR increasing the risk of intracranial infection, since hematogenous dissemination is the main
factor for the occurrence of a CNS infection (MOAZZAM et al., 2015) due to the difficulty in
anticipating the assertive diagnosis.

4 CONCLUSION

In conclusion, in the present case there was difficulty in the early diagnosis of OS, leading
to chronic sinusitis and need for surgery 20 months after extraction. The symptomatology of the
patient after extraction should prompt immediate attention alerting the occurrence of OS, for early

diagnosis and treatment to prevent progression of the condition and risk of intracranial infections.
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