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Acute odontogenic
maxillary sinusitis
treated endodontically -
two case reports and
15-day CBCT outcome

Lauter Eston Pelepenko’, Marina Canali Langaro’,
Mateus Silveira Martins Hartmann'

Patients presented acute recurrences from Otorhinolaryngology
treatments with unilateral symptoms compatible with maxillary
sinusitis with a dental origin (MSDO). Cone beam computed
tomography (CBCT) showed sinus extensive membrane
thickening that was not visible at periapical exam associated
to the maxillary molar infection in both cases. Respiratory
structures assessment was possible using a 6-inches field
of view CBCT. Non-surgical endodontic treatment (case 1)
performed and retreatment (case 2) showed a fast symptoms
relief. Recall examination after 15 days revealed healthy
soft tissues with normal periodontal probing and no dental
mobility. In addition, 15-day CBCTs revealed initial maxillary
sinus membrane recovery after the endodontic approaches
in the reported cases. No additional medical intervention nor
antibiotics administration were necessary in these MS3DO
cases management. Long-term follow-up in such cases is
advisable to exclude other potential dental or respiratory issues.
Diagnose and follow-up using CBCT presented significant sinus
membrane thick reduction with no symptom’s recurrence after
the endodontic treatment.
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Introduction

Chronic maxillary sinusitis is an inflammatory reaction of membrane covering max-
illary sinus (MS). It is usually asymptomatic, but occasionally this condition shows
acute signs and symptoms associated 1o a sinusitis crisis’. Maxillary sinusitis with
a dental origin (MSDO) usually presents unilateral symptoms? varying from a small
discomfort to an acute sinus infection. Otorhinolaryngologists usually consider this
maxillary condition to infectious or allergic diseases as main factors for sinus mem-
brane symptomatic inflammation prescribing antibiotic therapies, drainage maxillary
procedures or both. On the other hand, dental practitioners usually diagnose dental
periapical alterations in endodontic image exams regardless MS evaluation?,

Proper MSDO diagnose and treatment must consider both patient respiratory com-
plaints and maxillary posterior dental evaluation®. Close relation from posterior max-
illary teeth roots to MS has been widely researched®. Normal mucosal MS membrane
is <1 mm in thickness and usually not discernible radiographically. Even in posterior
dental roots relatively far from this anatomic structure, membrane thickening may
be present as a result from an endodontic dental infection or periodontal disease®™?.

From the endodontic aspect, large periapical lesions have clear identification using
two-dimensional exams such as periapical or panoramic radiograph. Initial infection
in posterior maxillary teeth without a bone loss observable in these types of exams
may not have proper identification’”. Tridimensional exams such as cone beam com-
puted tomography (CBCT) for planning such cases provides proper conditions to view
each root individually and its relationship to MS floor®®12, In MSDO acute cases clin-
ical examination and endodontic tests in association with dental image exams must
recognize dental etiology for this respiratory condition"%,

The objective of this cases report is to present two acute unilateral maxillary sinusitis
cases with dental origin treated endodontically using CBCT evaluation for diagnose
and treatment planning. Also, to show 15-day exam after endodontic therapy present-
ing a fast MS membrane response to nonsurgical endodontic treatment without anti-
biotics. In both cases no further medical support was necessary.

Case Reports

The Helsinki Declaration and Euratom SEDENTEXCT project were followed as guide-
lines in these cases management as justification and referral criteria for CBCT use.
This exam should not be selected as first choice, unless a history and clinical exam-
ination have been performed. CBCT used as routine imaging is unacceptable practice.

Case 1

Patient selection

A 57-year-old woman related diffuse mild pain on left maxillary region as the chief
complaint and could not identify the source. First approach proposed by Otorhinolar-
yngology specialist consisted in nasal irrigation and analgesic medication a month
ago. symptoms persistence led the patient to suspect a dental origin.
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Dental Report and Examination

Diagnostic periapical radiograph (D-speed film, Carestream Health, Rochester, NY) obtained
using parallel object-film angle (ProDental 70 kVp Periapical, Ribeirdo Preto, SP. Brazil)
from region, showed a 15-year left maxillary second premolar endodontic treatment with-
out periapical lesion (figure 0TA). Pulp vitality assessed by cold test presented positive
response for first premolar and second molar. First molar presented an altered response to
cold test regardless apical apparent integrity observed in this exam. Pulp chamber reduc-
tion was evident in this tooth. Percussion test showed a similar normal response for all
teeth tested. Periodontal probing measured 3-mm deep and no mobility observed.

Cc D

12.46mm

4.29mm

Figure 01. Case 1 images: (A) diagnostic periapical showing a 15-year-old endodontic treatment without
apparent apical alteration (a CBCT was required), (B) left first molar endodontic obturation after root canal
treatment, (C) initial panoramic CBCT view showing considerable maxillary membrane thickening (arrow)
associated to the acute unilateral symptoms, (D) 15-day after endodontic treatment CBCT view showing
initial membrane recovery (arrow) and complete acute symptoms relief, (E) before endodontic treatment
mesiobuccal root axial view showing maxillary membrane thickening and reduced air permeability, (F) after
endodontic treatment showing initial maxillary membrane recovery and complete symptoms relief. Same
situation observed in distobuccal root before treatment (G), distobuccal root after treatment (H), palatal
root before treatment (1), and palatal root after treatment (J).
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To evaluate the maxillary sinus relationship with the maxillary teeth, a CBCT (Op 300,
Kavo Dental, Milwaukee, USA) with150 pm voxel size obtained from left maxillary
region provided region tridimensional view™. CBCT was evaluated and first molarroots
presented close relationship to the MS floor with cortical interruption and incipient
apical periodontitis (figure 01 C, E, G and I). In addition, exam showed a considerable
MS membrane thickening. Clinical evaluation repeated six days after first approach,
using now information obtained in CBCT exam, showed a negative response to cold
on maxillary first molar and same result for all other tested teeth. Apical diagnosis
established symptomatic apical periodontitis associated to MS acute symptoms.

Nonsurgical Endodontic Treatment

Negative cold test response obtained in the second evaluation, persistent apical
percussion sensitivity and MS membrane thickening associated to the maxillary
first molar indicated endodontic treatment necessity. Local infiltrative anesthesia
technigue used 1.8 mL mepivacaine chlorhydrate (Mepiadre 2% with epinephrine
1:100.000, DFL dental, Rio de Janeiro, RJ, Brazil). After rubber dam isolation, access
cavity initiated using a 1016-round bur (KG Sorensen, Cotia, SP, Brazil) compatible to
tooth crown size and completed with a 4083-cylindrical bur (KG Sorensen, Cotia, SP
Brazil). Access showed no visible dentin cracks.

Obtaining root canal access, tooth presented necrotic pulp with a scarce bleeding
only on palatal root canal. In sequence, all four canals were scouted using Kerr 8 1o
15-hand files' (Dentsply Maillefer, Ballaigues, Switzerland). Root canal irrigation used
a 5-mL saline solution (LBS, Ultrafarma, SP, Brazil) per canal during preparation for
debris removal using a 24-G needle (Nipro, Sorocaba, SP, Brazil)'” repeated between
each instrument and hand file. Root canal initial flare was repeated three times using
in-and-out pecking movements™'® with reciprocating WaveOne Gold Small (Dentsply
Sirona Endodontics, Ballaigues, Switzerland) using X-Smart Plus motor (XSM, Dentsply
Maillefer, Switzerland) according to manufacturer's protocol. For working length (WL)
determination, when Praopex |l electronic apex locator (Dentsply Maillefer, Ballaigues,
Switzerland) read ‘apex’, defined WL measura?.

Irrigation during mechanical instrumentation used 2% chlorhexidine gel (Natupharma,
Passo Fundo, RS, Brazil) due its biocompatible and antimicrobial properties?' . Root
canal preparation used WaveOne Gold Small reaching full WL without apical pres-
sure?’?, Instrument debris removal after pecking movements used a sterile gauze.
To complement apical root canal instrumentation, HERO 642 system (MicroMega,
Besacon, France) in rotary motion also without apical pressure® dilated up to an ISO
size 45/.02 diameter® all root canals according to manufacturer's protocol. Except on
second mesiobuccal canal (MB2) prepared up to an IS0 size 35/.02 diameter, com-
patible to its internal reduced anatomy.

After instrumentation, passive ultrasonic irrigation (PUI) used ultrasonic E1 Irrisonic
tip (Helse Ultrasonic Br, SP, Brazil) for 15 seconds per root canal positioned WL 2 mm
short®' according to manufacturer's protocol using saline solution irrigation changed
four times for each root canal. PUI used 80 mL saline solution in total. A chelating
agent, 3 mL EDTA 17% solution (Natupharma, Passo Fundo, RS, Brazil) irrigation? and
a 5 mL final saline solution prior to final obturation finished root canal preparation.
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Absorbent paper points I1SO size 45 (Meta Biomed, Seoul, Korea) dried root canals.
Once they presented dry, a single visit treatment® completed root canal treatment.

Obturation used vertical hydraulic condensation gutta-percha cones FR-EL infinite
taper cones (Odous de Deus, MG, Brazil) calibrated according to final apical diameter
combined with AnPlus root canal sealer (Dentsply Maillefer, Ballaigues, Switzerland)
(figure 01 B). Immediate tooth restoration using direct resin composite avoided con-
tamination. Proper oclusal adjustment and polishing finished restorative procedures.
Postoperative instructions given did not include any antibiotics, just analgesic medi-
cation, if necessary.

15-day Follow-up

Pain gradually ceased after nonsurgical endodontic procedure. There was no other
Otorhinolaryngology procedure immediately after root canal treatment. To evaluate
immediate MS response, a 15-day CBCT analysis showed membrane initial recovery
(figure 01 D, F, H, J).

Case 2

Patient selection

A 28-year-old female related severe diffuse right earache as the chief complaint.
Patient related history of 14-days antibiotic therapy proposed by Otorhinolaryngology
specialist two months before, but symptoms acutely recurred. In addition, a profes-
sional ear cleaning attempted to solve similar pain related six months before.

Dental Report and Examination

Dental history included in maxillary arch only a 1-year old root canal treatment per-
formed in right first molar (figure 02). Vitality cold test presented positive for all
other right maxillary teeth, except for the first molar. Percussion test showed nor-
mal response including for first molar. To evaluate MS relation to molar roots a CBCT
intentionally included both sides for air permeability comparison to asymptomatic left
MS. Right MS cavity considerable air permeability reduction was observed when com-
pared 1o left MS cavity. First molar nonsurgical endodontic retreatment was advised
due to symptoms related by the patient, short endodontic filling observed in periapical
radiograph in all three roots and apical radiolucency.

Nonsurgical Endodontic Retreatment

Endodontic retreatment used same local infiltrative anesthesia from previous reported
clinical case. After cavity access, WaveOne gold primary (Dentsply Sirona Endodon-
tics, Ballaigues, Switzerland) removed root canal filling according to manufacturer's
protocol®. Between each instrument insertion, 5 mL saline solution removed filling
material debris and 2% chlorhexidine gel served as lubricant agent?. WL determina-
tion used ‘apex’ reading as reference. Root canal filling removal did not use any gut-
ta-percha solvents. Instrumentation used HERO 642 system up 1o an 1S0 size 45/.02
diameter cleaned after three pecking motions. Both clinically and in CBCT examina-
tion, MB2 was not visible. Final irrigation protocol, root canal filling and tooth resto-
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Figure 02. Case 2 images: (A) diagnostic periapical showing a 1-year-old endodontic treatment with apical
radiolucency (a CBCT was required to the patient to evaluate the maxillary sinus air permeability and the
first molar internal anatomy nominated to the endodontic retreatment), (B) right first molar endodontic
obturation after root canal retreatment, (C) initial panoramic CBCT view showing considerable right
maxillary sinus obliteration (arrow) associated to the earache acute symptoms, (D) 15-day after right molar
endodontic retreatment CBCT view showing air permeability retrieval (arrow), initial membrane recovery
and complete acute symptoms relief.

ration followed same procedures used in first case. Postoperative instructions did not
included antibiotics. There was no other Otorhinolaryngology procedure after nonsur-
gical root canal retreatment.

15-day Follow-up

Acute pain related gradually reduced without any antibiotic medication. As response
1o endodontic retreatment, CBCT analysis 15-day after showed MS membrane recov-
ery and air permeability comparable to left unaffected side (figure 02).

Discussion

The most common cause of rhinosinusitis is viral, inducing bacterial secondary respi-
ratory infections. This condition is usually treated with decongestants and sometimes
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antibiotics but can occasionally be therapy-resistant or recurrent’. In such cases,
radiologic examination ig often required to exclude an alternative eticlogy or to facil-
itate other treatment options™'®. In both cases reported, initial treatments showed
symptoms recurrence demanding additional investigation which included detailed
dental examination. Particularly in the second case, treated molar wag the only dental
procedure in all maxillary arch. Apical periodontitis association to MS condition could
be observed.

The relationship between dental roots and MS is determined using CBCT exam33'e,
Incipient periapical lesions are also properly diagnosed using this exam. Periapical
radiograph has less sensitivity to show periapical alterations when cortical bone plates
remains unaltered™. This fact justifies CBCT analysis when MSDO is suspected, espe-
cially with unilateral symptoms such as in the described cases*. As observed in both
cases, odontogenic sinusitis was recurrent to medical therapy and required dental dis-
ease treatments. When MSDO is properly diagnosed, usually dental treatment alone is
adeguate to solve odontogenic sinusitis without antibiotics’.

According to American College of Physicians® clinicians should reserve antibiotic
treatment for acute bilateral bacterial rhinosinusitis in patients with persistent symp-
tfoms for more than 10 days, high fever and purulent nasal discharge. None of our
cases presented such symptoms, especially fever. Unilateral symptoms related by
both patients indicated dental origin should be investigated®. Conventional 7 1o 15-day
antibiotic treatments often temporarily diminish acute symptoms but recurrence is
disturbing to the patient’®. There is not available any case report showing MS mem-
brane 15-day response to nonsurgical endodontic treatment or retreatment without
antibiotics, same antibiotic therapy period used for maxillary sinusitis crisis.

A reported case showed acute symptoms relief shortly after root canal initial debride-
ment*hased in panoramic and periapical exams in two appointments. Our cases showed
similar response after this period in single visit treatments. Antimicrobial and biocompati-
ble chlorhexidine gel properties used during root canal preparation was desirable in these
cases due to intimate relationship from dental roots to MS structures®.

Another case series’ described 3-month MS membrane thickening recovery associated
to chronic maxillary sinusitis, suggesting that fully resolved mucositis was not com-
mon 3 months after endodontic treatment. More studies regarding to time necessary
to complete M3 membrane recovery are necessary'®, but differential diagnose must be
done individually considering patient uniqueness, both dental and medical history.

Both cases involved maxillary first molars and have shown MSDO symptoms relief
1o a nonsurgical endodontic therapy until the moment. Initial otorhinolaryngologic
approaches without considering dental origin were not successful in these cases.
Complex internal anatomy usually showing additional root canals must be carefully
scouted during endodontic treatment to completely remove any potential infection
source that could affect MS. CBCT exams taken in both cases were useful 1o be
familiar with root canal internal anatomy in advance®. A 15-day exam is not widely
requested due to additional radiation exposure. In these cases, they were necessary
1o ensure MS air permeability retake after endodontic therapies. The immediate non-
responsive outcome only ta endodontic therapy would demand additional otorhinolar-
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yngologic procedures, but that was not necessary in these cases. A long-term clinical
follow-up in such cases is important and should be advised to patient.

In conclusion, both case reports have shown MSDO symptoms relief to a nonsurgical
endodontic therapy until the moment. Initial otorhinolaryngologic approaches without
considering dental origin were not successful 1o these cases. Within this study limita-
tions, CBCT imaging provided necessary information to diagnose, treat and evaluate
immediate outcome in MSDO cases. Communication between Radioclogists, Endo-
dontists and Otorhinolaryngologists is necessary to diagnose MSDO cases and pro-
pose adequate treatment.
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