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Abstract s
Introducti
Odontogeni usitis (ODS) is distinct from non-odontogenic rhinosinusitis, and often

1

requir isciplinary collaboration between otolaryngologists and dental providers to

make th

i

sis. The purpose of this article was to develop international

J

multidisciplinary#&onsensus on diagnosing ODS.

A

Methods
A modified Delphi method was used to assess for expert consensus on diagnosing bacterial

ODS. A multidisciplinary panel of 17 authors with ODS expertise from 8 countries (8
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otolaryngologists, 9 dental specialists) was assembled. Each author completed 2 of 3 surveys

(2 specialt‘—specific, and 1 for all authors). Thirty-seven clinical statements were created,

focusing ogortant diagnostic components: suspecting ODS, confirming sinusitis in
ODS, conf rent dental pathologies causing ODS, and multidisciplinary

H
collaboratie aspects of diagnosing ODS. Target audiences were all otolaryngologists and

dental pr<<|ders.>

Of the 37 Btatements, 36 reached consensus or strong consensus, and 1 reached no

Results
consensu@ consensus was reached that certain clinical and microbiological features
should ar icion for ODS, and that multidisciplinary collaboration between
otolaryngmnd dental providers is generally required to diagnose ODS. To diagnose
0oDs, otolarEgists should confirm sinusitis mainly based on nasal endoscopic findings of
middle ulence, edema or polyps, and dental providers should confirm dental
pathologySased on clinical examination and dental imaging.

O

Conclusion
Based ﬁciplinary international consensus, diagnosing ODS generally requires
otolary to confirm sinusitis, and dental providers to confirm maxillary odontogenic

pathology. Im;5antly, both dental providers and otolaryngologists should suspect ODS
based o n clinical features, and refer patients to appropriate providers for disease

confirmation.
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Introduction

Odontogenic sinusitis (ODS) refers to bacterial maxillary sinusitis, with or without extension

iy

to other p | sinuses, secondary to either adjacent infectious maxillary dental
pathology? g complications from dental procedures. ODS may account for 25-40%
H

3-11

of all chroflic maxillary sinusitis,? occurs unilaterally most commonly,**! and represents 45-

75% of ur@naxillary sinus opacification on computed tomography (CT).>>** ODS is

underreprgse in sinusitis literature, and diagnosing ODS has not been discussed
formally in receht guidelines or position statements on acute or chronic rhinosinusitis.*>*°

While diaa)DS may seem intuitive by confirming sinusitis and a concurrent dental

infectious!ource, a recent systematic review showed that very few ODS studies have used

consistenmtic criteria.’

One challen ith diagnosing ODS is that patients often require evaluations by both
otolar nd dental providers. If patients present initially to otolaryngologists,
patients’ !’nical presentations can mimic non-odontogenic rhinosinusitis, and odontogenic

sources er suspected. Similarly, if patients present first to dental providers with

maxillary d pathology, sinusitis can be overlooked. However, certain clinical and
microb@atures may help predict an odontogenic source of sinusitis,**** and
identify eatures could stimulate ODS suspicion and subsequent referrals to
otolaryngologistsior dental providers for disease confirmation. Another diagnostic hurdle is
that opti ntal testing and imaging to confirm specific dental pathologies causing
0ODS**?® may Iways be performed, which could lead to false negative dental
evaluations. Lastly, optimal diagnostic modalities to confirm sinusitis in ODS have not been

established, despite ODS being distinct from rhinosinusitis. This study’s purpose was to
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generate international multidisciplinary consensus on diagnosing ODS by optimizing

suspicion and confirmation of both the sinusitis and odontogenic sources.

Materialsgds

N
This cIinicSconsensus statement (CCS) was developed using an a priori protocol:*® (1)

evaluatingfwhether diagnosing ODS is appropriate for a CCS, (2) determining scope and

G

populationgof iMerest, (3) expert panel recruitment, (4) vetting panelists’ potential conflicts
of interests, (5) performing systematic literature reviews by development group, (6)
conductin ifled Delphi surveys, (7) revising clinical statements in an iterative fashion

based on SUrvey results, and (8) aggregating the data for analysis and publication.

Panelists me of Consensus Statement
A muItidisuE panel of 17 authors from 8 countries (8 otolaryngologists, 9 dental
special sembled. Dental specialists included 3 endodontists and 6 oral or

mainIofacSI surgeons. The development group was comprised of a chair (JRC), assistant

A

chair (AM ethodologists (DMP, GF, and RWT). Authors were selected for their ODS
expertise, e aving published multiple studies on ODS or topics strictly pertinent to ODS
in the I&. All authors are in active clinical practice. All authors disclosed potential
conflict est, and none were discovered. The CCS focus was to achieve international

multidisciplinary&onsensus on diagnosing bacterial ODS, between otolaryngologists and

dental s s. Target audiences were all otolaryngologists and dental providers.
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Literature Review

A systematic review of the ODS literature was conducted according to the Preferred
Reporting or Systematic Reviews and Meta-analyses (PRISMA) reporting guidelines.30
Systemati searches were conducted from January 2009 to September 2020 for

N I
studies in lish, Italian, German, French, or Spanish that reported data obtained from

[

human su@ith ODS from various dental pathologies. Keyword searches were
performedgih h Ovid MEDLINE, EMBASE, Web of Science, Cochrane Library, and
ClinicalTrials.goV databases for “sinusitis” in conjunction with terms associated with ODS.
The ODS Ij search details are shown in Supplemental Table 1. Due to a lack of high
quality Olﬂdies, the systematic review was extended further from CCS

recommem.29 Systematic reviews with or without meta-analyses were included as

recommen t guidelines or position statements, and non-randomized prospective and

retrospectw% series, case-control, and cohort studies were also included. Case reports
were e .
A separat literature review was also conducted. The following terms were searched

for through MEDLINE and EMBASE: endodontic or clinical pulp testing, and dental

imagin@periodontitis (AP) or periapical disease (Supplemental Table 2).

Predom stematic reviews with or without meta-analyses were included, and some

case series wer;cluded if deemed higher quality based on sample size and study design.

Prior toﬁg surveys, the development group disseminated 15 articles from the

medical and dental literature reviews to all authors. These articles represented the highest

evidence levels on diagnosing ODS. Authors had one month to review articles. Additionally,
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all authors were emailed and encouraged to discuss a document that contained a working

definition of ODS, as well as literature-based ODS terminology. This document was used to

optimize chclinical statements in surveys.

N
Clinical Statement Development

{

i

Clinical st@s for each survey were developed by the chair and assistant chair, and
edited by ologists. Statements were developed based on literature review and the
development groups’ perceptions of important diagnostic scenarios. Three surveys were

created: y-specific, and 1 for all authors. For otolaryngologists, 17 statements
centered g how to confirm sinusitis and recognize clinical features to suspect ODS. For
dental spm9 statements centered on how to confirm different dental pathologies

causing O he common survey, 11 statements centered on multidisciplinary

coIIaboratioEn diagnosing ODS.

Modified Selphi Survey Process

Surveys inbuted to authors using Google Forms (Google LLC, Mountain View, CA,

US). Two su s were sent to each author. Each author was emailed a randomly generated
code b i rty, to be used throughout the survey process to maintain anonymity.

Authors pleted specialty-specific surveys, followed by common surveys.

Survey{ctured with answers on a 9-point Likert scale to measure agreement:
strongly disag 1), disagree (3), neutral (5), agree (7), and strongly agree (9). Consensus
criteria were established a priori:*® Consensus: statements achieving a mean score of >7.00

with no more than 1 outlier (defined as any rating 2 or more Likert points from the mean in
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either direction). Near consensus: statements achieving a mean score of 26.50 with no more
than 2 outliers. No consensus: statements that did not meet criteria for consensus or near

consensus itionally, strong consensus was defined as a mean score of 28.00 with no

outliers.??

I

-

After the @ey round, 21 of 37 statements reached consensus, 11 reached near

consensus eached no consensus. Statements reaching near consensus, and 4 of the

5 stateme@hing no consensus were reworded based on anonymous comments from

authors. Irstly, the ultimate content of each statement was not changed, only the

wording t@ improve each statement’s clarity. The second survey round included 15

statemen ich 14 reached consensus, and 1 reached near consensus. A third survey
0

round wa out for the statement reaching near consensus, again due to concerns of

wordinEy. This statement then reached consensus. Overall, 1 statement reached
no con ) this was not due to wording or other modifiable factors. Supplementary
Table 3 sf‘gs side-by-side comparisons of original and final clinical statements.

Results O
All pan@leted all survey questions. Of the 36 clinical statements reaching

consens g consensus was reached on 18 statements. One statement reached no

consensus. s

Suspecﬁ»d Confirming Sinusitis (Otolaryngologist survey, Table 1)

All 17 statements reached consensus (10 strong consensus) with regard to confirming

sinusitis and suspecting ODS based on clinical features. First, ODS patients generally have
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symptoms consistent with rhinosinusitis, but foul smell may be more specific for ODS (#4).

Some ODS patients will be asymptomatic (#3). Dental pain is infrequently encountered in

{

ODS (#5), istory of prior dental procedures may increase the likelihood of a patient’s
sinusitis b genic in origin (#6). Nasal endoscopy was felt to confirm sinusitis from
N

an odontogenic source, by identifying purulence, edema, or polyps in the middle meatus or

maxillary $fnus (#1,7,17). Purulence is more likely in ODS compared to rhinosinusitis (#2),

¢

and sinus galt obtained sterilely can facilitate suspicion of an odontogenic source (#16).

S

Regarding CT findings, maxillary sinus opacification is more representative of ODS compared

U

to isolate ucosal thickening or mucus retention cysts (#8,9,10). When there is

extramaxiflary extension in ODS, there is relative sparing of posterior ethmoid and sphenoid

[

sinuses (# r perfect consensus was reached that otolaryngologists should always

a

assess maxiflafdentition when there is maxillary sinus opacification on CT (#12). Also
important, he majority of ODS patients will have overt dental pathology on CT (#13),

some identifiable pathology on CT (#14).

[

Confirmin ogenic Sources of Sinusitis (Dental Specialist Survey, Table 2)
All 9 statem reached consensus. Strong consensus was reached for 2 statements about

endod

h

e causing ODS. Dental caries alone should not cause ODS (#3), and ODS

due to Wbe due to necrotic or partially necrotic pulp, or failing root canal therapy

3

(#1). To evaluateffor endodontic disease, cold pulp testing is an optimal initial test of pulp
vitality cone-beam CT is superior to periapical radiography for detecting AP (#7).
Importantly, i e cases, AP causing ODS is not always detectable on CT (#8).
Orthopantomography and periapical radiographs are acceptable initial imaging modalities to

evaluate for dental sources of sinusitis (#6). Dental bite-wing X-rays are not acceptable
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when evaluating ODS (#5). Lastly, to assess for an OAF, clinicians should have patients blow

their nose against occluded nostrils, and/or clinicians can probe the suspected fistula site

N
Multidisciglinary Collaboration to Diagnose ODS (Common Survey, Table 3)

Of the 11 Statem@nts, 10 reached consensus (6 strong consensus), and 1 reached no

CE

consensuwest consensus was reached that multidisciplinary evaluations by both

otolaryngo o§|s s and dental specialists are generally beneficial when evaluating for ODS

(#1). Otol gists and dental providers should screen for sinusitis symptoms (#3) and

dental pa'!, pathologies, or prior treatments (#4). Generally for ODS, otolaryngologists

should condi sinusitis, and dental specialists should confirm the odontogenic
pathology. there is a potentially treatable dental source of sinusitis, or an unknown
source of un | sinusitis, patients should be referred to dental specialists for evaluation
(#5,6,8M 9" there are CT findings of any maxillary sinus disease, dental providers can

refer patiits to otolaryngologists to evaluate for sinusitis (#9).

O

Discussion
ODS is @n rhinosinusitis as it is infectious sinusitis secondary to a dental source,
with no sinonasal inflammation. ODS has received significantly less attention in the

literature com;;d to rhinosinusitis, and no formalized diagnostic criteria have been
establis S treatment and outcomes are very different from rhinosinusitis, *>**3#3¢
and the diagn approach to ODS should also be different. Until higher levels of evidence

allow for validated ODS diagnostic criteria, this international multidisciplinary CCS serves as

a valuable segue to such criteria.
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Three surveys were conducted in this study to highlight 4 important aspects of diagnosing

ODS: suspegti DS based on different clinical features, confirming the sinusitis, confirming
odontoge of sinusitis, and the utility of multidisciplinary collaboration. Figure 1
H

illustrates@ multidisciplinary approach to diagnosing ODS. The process depends on which
provider ;@ the initial evaluation. Otolaryngologists assess for sinusitis, and then refer

to dental s to assess for odontogenic pathology. Dental providers assess for
odontogenic infectious pathology, and refer to otolaryngologists to assess for sinusitis.

These refa pursued based upon each provider’s level of suspicion for ODS based on

clinical fe!ures.
Suspectinm

It is importa otolaryngologists and dental providers to recognize clinical features that
can dis S from rhinosinusitis. Features that can facilitate ODS suspicion are
disease IaSraIity, symptoms, nasal endoscopy findings, bacterial sinus cultures, and CT

findings. O
First, t)&lming majority of ODS is unilateral,®*! and therefore providers should

suspectww)genic source in the setting of unilateral maxillary sinusitis. Regarding
symptoms, whileftardinal sinusitis symptoms®® are common in ODS, foul smell is more
specific f 220 However, foul smell is not pathognomonic for ODS, as some patients
with non-odo enic sinonasal disease experience foul smell. Additionally, some ODS
patients do not experience foul smell, while others with smell loss will not sense a foul

smell.
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Regarding nasal endoscopy, purulence is more commonly identified in ODS compared to

rhinosinusit edema or polyps can be seen as wel| 311181921 Regarding bacterial sinus
cultures, ained maxillary sinus cultures can help distinguish ODS from

H
rhinosinusitis. Certain alpha-hemolytic streptococci, anaerobes, and other oral bacteria are

9,19,21,37-41

more comfinonly ¥solated in ODS than in rhinosinusitis, and identifying these

organismsmrease the likelihood of an odontogenic source.

Regardin;ing, maxillary sinus partial to complete opacification is more likely to
representhS compared to isolated mucosal thickening. Additionally, while extramaxillary
disease e i@l is common, posterior ethmoid and sphenoid sinus involvement is less

3,6,7,1988,

likely. Lastly, reaching strongest consensus in this study, otolaryngologists

shouldéwaxillary dental pathology in all patients with maxillary sinus opacification
on CT, ince radiologists frequently miss the odontogenic pathology.3’7'8 While the
majority cSODS patients will have overt dental pathology on CT, some will have subtle or no
dental dis CT. If there is no dental pathology on CT, one must consider other clinical
features to rmine the likelihood of ODS.

L
Confirmwtis in ODS
While the previollsly mentioned clinical features may be more likely in ODS compared to

rhinosin ey do not necessarily confirm sinusitis. Based on the ODS literature and
consensus fro is study, nasal endoscopy was considered the most important method for

confirming sinusitis, with CT scan adding further support. Note that this represents a
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13-15

distinction from non-odontogenic rhinosinusitis diagnostic criteria, in that sinonasal

symptoms are not required to diagnose ODS.

While sin toms are commonly present in ODS, some patients are asymptomatic,
N

and theresie sxmptoms cannot be required for diagnosing ODS. However, prominent

sinonasal @ws, especially foul smell, can suggest sinusitis. Regarding CT scans, while

they cans inusitis by demonstrating sinus opacification or mucosal thickening, these

findings are no sEecific, and nasal endoscopy is more effective in confirming infectious

sinusitis. rtant scenario highlighting the importance of nasal endoscopy over CT is
when pati€nts have maxillary sinus mucosal thickening and adjacent dental pathology.

Multiple smts in this study achieved consensus that isolated maxillary sinus mucosal

thickening cus retention cysts on CT generally do not represent ODS, unless there is

concurrent Endoscopic evidence of infection or inflammation.

Unfortunily, nasal endoscopy findings alone are not 100% specific, as some ODS patients
can have asal endoscopies,44 or other sinus pathologies can have infectious findings
on endoscopy-"Regardless, nasal endoscopy was felt to be most reliable for confirming the

sinusiti&oweven if nasal endoscopy is normal or cannot be completed, patients

could hwis tentatively confirmed based on suspicious symptoms or CT findings

(Figure 1). s

Confirming ogenic Sources of Sinusitis
Confirming odontogenic pathology is pivotal to diagnosing ODS. Endodontic disease, such as

AP due to pulpal necrosis or failing root canal therapy, is one of the most common causes of
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ODS. Diagnosing endodontic disease requires clinical pulp testing and periapical imaging.
Cold, hot, and electric pulp tests help predict pulp vitality based on patients’ responses after those
respective stimuli are applied to dentition. Pulp test responses are typically absent in ODS because

infected te lly non-vital.*>*® Cold pulp testing is widely available and has been
= 23,26,47-51
shown to Stect pulpal necrosis with a diagnostic accuracy of 82-95%,”™“>""~" and

consensugfWas T@ached that it is an optimal initial pulp test if endodontic sources of ODS are

suspected.

USG

Regarding dentallilmaging, multiple studies have demonstrated cone-beam CT being

24,25,27,52-54

superior t ical radiography for detecting periapical lesions from AP.

£

However, ¢ am CT is more costly, and is not as widely available, and therefore

&

periapical Yad phy and orthopantomography were also felt to be acceptable initial

dental i odalities when assessing for periapical disease. Another important point is

M

that A S does not always result in an identifiable periapical lesion around the

25,53
d,

infected tgpth. This can occur either from apical disease having not progresse or

£

patients h bsent periapical bone around the infected tooth.””> Importantly, dental

O.

bite-wing re not acceptable when evaluating for endodontic disease.

h

L

Oroant ications and fistulas are other common causes of ODS, and are diagnosed

by oral examinatien, not CT scan. These can be very small, perhaps pinpoint, and visual

U

inspection ay be inadequate. Consensus was reached that if an oroantral fistula is

not certain ection, clinicians should have patients blow their noses against occluded

A

nostrils, and clinicians can probe the potential fistula sites.
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Regarding dental implant-related ODS, consensus was reached that all patients with ODS

and a prior dental implant should be referred to a dental specialist to determine whether

the impla ires removal. ODS can occur from multiple reasons after dental implants,
and if the -implantitis and the implant is stable, removal is not always

H
necessary%. However, even if the dental implant is stable, if patients have ongoing sinusitis

after appr@antimicrobial therapy and endoscopic sinus surgery, the implant may still

be the infmource.

Another |rm consideration for odontogenic source confirmation could be bacterial
sinus cuIt‘es, as they can suggest an odontogenic source. However, since some non-

odontogemsinusitis patients grow odontogenic organisms from their sinuses, >
s

sinus cultu not confirmatory for ODS. Future research is necessary to determine

whether bact@ial sinus cultures could facilitate odontogenic source confirmation in ODS,
especi where dental evaluations are inconclusive.

Multidisci iagnostic Approach to ODS
Strong cons s was reached that a multidisciplinary collaborative approach to diagnosing

ODS is @eneficial, through both otolaryngologist and dental specialist evaluations.

While tWoutcomes are highly successful when both the dental source and sinusitis

10,11,32836

are treated if otolaryngologists miss the dental source or dental providers miss the

sinusitiqmay suffer unnecessarily from ongoing dental or sinonasal symptoms. This
highlights the ortance of otolaryngologists and dental providers being able to suspect

ODS based on clinical features from the Suspecting ODS section, in addition to

This article is protected by copyright. All rights reserved.



otolaryngologists confirming the sinusitis and dental providers confirming the maxillary

dental pathology |Figure 2).
One simpl%prove both dental providers’ and otolaryngologists’ abilities to suspect

N
ODS is to Mguire consistently about the following clinical features when obtaining patient

]

histories: finonasal symptoms including foul smell, dental pain, and history of maxillary

C

dental pro . Other important aspects of multidisciplinary collaboration during ODS

S

evaluations are highlighted by the following clinical scenarios.

Importan jgal Scenarios

alnu

1) Unilat maxillary sinus opacification on CT, but no overt dental pathology on CT

(Figu Pokorny and Tataryn showed that 36% of their 31 ODS patients with no

N

ntal pathology on CT had pulpal necrosis on endodontic testing.’

Cofisensus was reached in this study that once more concerning pathology is ruled

[

ts with unexplained unilateral maxillary sinusitis should be referred for

o o
o [

n aluation.

th

hology and any degree of maxillary sinus disease on CT, not necessarily
with sin;tis symptoms (Figure 4). Since dental providers generally cannot perform

i nasal endoscopy, it was felt that these patients should be referred to

otolar logists for nasal endoscopy to confirm or rule out sinusitis. While this will
result in more patients being referred to otolaryngologists who do not have sinusitis,

this should optimize the diagnostic accuracy of patients with possible ODS.
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3) High ODS suspicion based on clinical features but negative dental evaluation. In

|

s, if infectious sinusitis persists despite adequate endoscopic sinus surgery

an @ crobial therapy, providers should consider repeat dental evaluations

P

Be

her the initial dental evaluation could have been falsely negative, or the

]

| disease could have progressed and become detectable.

SC

4) C any maxillary sinus disease after maxillary sinus grafting. Similar to other

scenariosfieaching consensus, it was felt that nasal endoscopy is most important in

U

co or refuting whether CT findings of opacification or mucosal thickening

I]

represents infectious sinusitis. If nasal endoscopy were normal, this would suggest

a

an\mf graft, but no ODS.

5) sed but felt to have no treatable dental pathology (statement that did

U

not reach consensus). A significant proportion of authors felt these cases should still

[

ber ed to dental specialists because there could be residual dental pathology

O

th yngologists could overlook. Therefore, otolaryngologists should consider

reférring all such ODS patients to dental specialists, regardless of their perception of

g

pathology being treatable or not.

ut

Limitations

Limitatio is study also deserve mention. First, while 8 countries were represented in

A

this CCS, it was not inclusive of all continents, and therefore does not necessarily represent

a worldwide view on diagnosing ODS. Second, endodontists, maxillofacial, and oral surgeons
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represented the dental specialist authors, while general dentists and periodontists were not

included. Dentists were not included for two reasons. First, no general dentists were

{

identified t author inclusion criteria, and second, ODS is typically caused by
condition y dental specialists, such as periapical abscesses and oroantral fistulas.
H

While dentgl specialists were felt to be more appropriate for inclusion in this CCS, some bias

1

was intro@favor of dental specialists evaluating ODS patients. Whether general
dentists orgde specialists should evaluate for maxillary dental pathology in ODS patients
requires further study. Regarding periodontists, periodontitis represents a small minority of
published gti s of ODS,”® so it was felt that consensus on diagnosing periodontitis

would be SSS meaningful. That said, it is important that clinicians be aware periodontitis can

cause OD isldiagnosed through gingival exam, probing, assessment of PDL stability,
5

and imagin tly, fungal sinusitis was omitted from this consensus paper because fungal
sinusitis due odontogenic source has received less attention in the literature, and the
dental ) ical features, and treatment approaches are often distinct from bacterial

ODSs. Futus studies would be beneficial to distinguish bacterial and fungal sinusitis due to

odontoge@ology or procedures.
concga

Based o sciplinary international consensus, diagnosing ODS generally requires
otolaryngolo;is;o confirm sinusitis, and dental providers to confirm maxillary odontogenic
patholo rtantly, both dental providers and otolaryngologists should suspect ODS
based on cert linical features, and refer patients to appropriate providers for disease

confirmation.
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Tables

Table 1
Statements eached Consensus on Suspecting ODS and Confirming the Sinusitis
(Otolaryn nly)

Question
Numbé¥

Mean

Range

Outliers

8.88

8-9

scan, the posterior ethmoid and sphenoid
are less likely to be involved in ODS compared

8.75

8.63

7-9

odontogenic pathologies leading to ODS will
g identifiable on CT scan (e.g. endodontic

8.63

7-9

8.5

7-9

evidence of purulence, edema, or polyps in at least
the ipsilateral middle meatus or maxillary sinus.

8.5

6-9

Sinus bacterial cultures can facilitate suspicion of an
dontogenic source of sinusitis, but are not 100%
confirmatory.

8.38

7-9

8 m patients with ODS may have nasal polyps
depsified in their middle meatus.

8.38

7-9

scan, isolated maxillary sinus mucosal

8.38

7-9

8.25

7-9

s with ODS are more likely to have purulence

i ied in the ipsilateral middle meatus or

ilflary sinus, when compared to patients with non-
bntogenic rhinosinusitis.

ﬂ,

8.25

e patients with ODS may be asymptomatic.

8.25

7-9

13 Having a history of prior dental procedure(s) on the
side(s) of sinonasal complaints increase(s) the
likelihood of ODS.

8.13

5-9

14 Subjective foul smell is a symptom more specific for

7.88

5-9
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ODS than other forms of rhinosinusitis.

15 The majority of odontogenic pathologies leading to 7.88 | 3-9 1
ODS will be identifiable on CT scan.
16 scan, partial to complete maxillary sinus 7.75 | 5-9 1

ification is more likely in ODS than isolated
ary sinus mucosal thickening.

17

ing of prior MSG or infected MSG, ODScan | 7.38 | 1-9 1
pe"diagnosed if nasal endoscopy reveals purulence,
, or polyps in the middle meatus or maxillary

Statements pached consensus amongst otolaryngologist authors only, with regard to
recognizingpcli | features to suspect odontogenic sinusitis (ODS), or confirming sinusitis
fromano nic source. Statements were listed in order of mean score achieved, from
highest toﬁand from lowest to highest number of outliers. CT, computed

tomograpfly; MSG, maxillary sinus grafting.

T

Statements t eached Consensus on Confirming Odontogenic Sources of Sinusitis

(Denta alists Only)

Question atement Mean Range | Outliers

Number

1 ental caries alone, without any pulpal 8.44 7-9 0
involvement, should not cause ODS.

2 bite-wing X-rays are not an acceptable 8.33 5-9 1

digg@bstic modality in the evaluation of
odontogenic sources of maxillary sinusitis.

3 Cone-beam CT is superior to periapical radiography | 8.33 5-9 1
| ecting periapical lesions due to AP.
4 with sinus opacification on CT (not just 8.33 7-9 0

ed sinus mucosal thickening) is due to AP, the
ue to necrotic or partially necrotic pulpal
i or failing root canal therapy.

~

5 jllary sinus mucosal thickening without sinus 7.78 3-9 1
cification on CT scan can occur in the setting of
e to irreversible pulpitis (vital inflamed pulp).

6 Orthopantomography and periapical radiographs 7.67 7-9 0
are acceptable first line imaging studies when
evaluating for odontogenic sources of maxillary
sinusitis.
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Early AP or AP with thin to absent periapical cortical | 7.67 3-9 1
bone can cause ODS even in the absence of osseous
changes radiographically.

gld@Bulp testing, although not always conclusive, 7.56 2-9 1
d be the pulp vitality test of choice in the
evaluation of possible maxillary odontogenic
of sinusitis in non-endodontically treated

iagnosis of oroantral fistula is uncertain on 7.33 5-9 1

physical exam, clinicians should have patients blow

their flose against occluded nostrils, and/or
imi€fans can probe the potential fistula site.

Statemen ached consensus amongst dental specialist authors only, with regard to
confirming an ntogenic source of sinusitis. Statements were listed in order of mean

score achi m highest to lowest, and from lowest to highest number of outliers. CT,

computeiomography; AP, apical periodontitis; ODS, odontogenic sinusitis.

—
Q

=

(0]

w

ent Mean Range | Outliers

isciplinary collaboration between dental 8.76 7-9 0

ents with sinusitis should be referred to dental | 8.71 7-9 0

pected ODS following dental implant 8.65 3-9 1

dental specialist to assess whether the implant or
m ts require treatment or removal.

4 In patients with maxillary dental pathology and CT | 8.65 7-9 0
s demonstrating any maxillary sinus disease
cosal thickening, or partial to complete sinus

opd€ification), regardless of sinusitis symptoms,

dental providers have the option to refer to
otolaryngologists.

5 Otolaryngologists and dental specialists should 8.47 7-9 0
screen for the following symptoms of sinusitis: foul
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smell, smell loss, posterior nasal drainage, anterior
nasal drainage, nasal obstruction, and facial
pressure.

ngologists and dental specialists should
for maxillary dental pain and prior dental
ogies and treatments (e.g., fillings, crowns,
| therapies, extractions, maxillary sinus
g, dental implants).

8.47

5-9

uling out more concerning conditions (e.g.,

eral sinusitis should be referred to a dental
er to evaluate for an odontogenic source,

er or not overt dental pathology is identified
scan.

8.41

5-9

Ntal providers elect to treat dental pathology
ents with CT findings showing any maxillary
glisease (with or without sinusitis symptoms)

8.35

7-9

iIrm odontogenic pathology.

8.23

3-9

10 If ODS is highly suspected based on clinical
features, but dental evaluation is negative (i.e. no
ed dental pathology), ODS should still be

ered if patients have ongoing maxillary sinus

situations, repeat evaluation by dental specialists
peuld be considered.

8.18

7-9

Did Not Reach Consensus

poses (e.g., OAC, maxillary sinus foreign body
hout OAF).

=44

5.76
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Statements that did or did not reach consensus amongst otolaryngologist and dental

specialist authors, with regard to multidisciplinary collaboration to diagnose odontogenic

{

sinusitis (O, atements were listed in order of mean score achieved, from highest to

lowest, a est to highest number of outliers. ODS, odontogenic sinusitis; CT,

compute mography; OAC, oroantral communication; OAF, oroantral fistula.

Author Manusc
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Figure Legends

Figure 1

Flow chart strating the multidisciplinary nature of diagnosing odontogenic sinusitis

(ODS), thr tions by both otolaryngologists and dental providers. Either provider
H

type may WQitially evaluate these patients, and he or she assesses for either sinusitis or

E

dental pa@and then refers to the other provider based upon his or her level of

suspicion Suspicion should be based on the clinical features in the top right of this
flow chart. Noté€ that unilateral maxillary sinus opacification on computed tomography (CT)
alone shomse suspicion for ODS, even if no overt dental pathology is seen on the CT,

and suspi!on can be strengthened by the presence of other suspicious features.

Additionamﬁents with maxillary sinus opacification on CT, identifying possible
1

maxillary athology makes ODS highly suspicious. Note that when confirming sinusitis
in ODS, sym are not required. Nasal endoscopy (endo) findings are the most
import y which sinusitis is confirmed, but in the setting of negative nasal

endoscop! suspicious symptoms or CT findings can tentatively confirm sinusitis. CBCT,

cone—beanR, periapical radiography; OP, orthopantomography.

Multidisciplinary Approach to Diagnosing ODS

* Unilateral maxillary sinus opacification on CT
* Possible dental pathology on CT
SUSPECt + Unilateral middle meatal purulence (nasal endo)
0oDS + Foul smell
« Odontogenicbacteria in sinus culture

Otolaryngologist Dental provider
; Confirm
Confirm ;
Sinusiti Odontogenic
LLTE Pathology
Referrals
* Nasal endoscopy = * AP: cold pulp test; CBCT, PAR, or OP
purulence, edema, or polyps + OAF: oral examination
* Tentativeif negative endoscopy, + Dentalimplant: assess for peri-implantitis

but suspicious symptoms or CT or mobile implant
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Figure 2

Classic example of a patient with odontogenic sinusitis illustrating the multidisciplinary

S

diagnostic ch. The patient had A, a computed tomography scan demonstrating
unilateral ary and ethmoid sinus opacification with an adjacent maxillary molar
I I

with a lar eriapical lesion and alveolar bone expansion and erosion (red arrow), and B,

purulence@ma in the middle meatus (yellow asterisk). The patient was suspected to
have ODS, s referred to an oral surgeon who determined the patient had a carious
molar with pulpal necrosis, and both apical and marginal periodontitis. MT, middle

ior turbinate.

turbinate;
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Figure 3
Example of a patient with A, computed tomography scan demonstrating right maxillary
sinus opa’mo overt adjacent dental pathology, but absent periapical bone (red
arrow), a , ndoscopy demonstrating purulence (yellow asterisk) and significant

H
edemain Se riﬁht middle meatus. A middle meatal culture demonstrated Streptococcus
constellat@atient was referred to an endodontist who confirmed apical periodontitis

due to pumosis. Therefore, this was diagnosed as odontogenic sinusitis. MT, middle

turbinate; UP, uncinate process.
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Figure 4

Example of a patient with A, computed tomography scan demonstrating left maxillary sinus

{

isolated m thickening (red arrow) and adjacent large periapical lesion with alveolar
bone exp rosion (yellow arrow), and B, nasal endoscopy demonstrating no
H

purulencefiedema, or polyps in the left middle meatus (yellow asterisk). This patient

therefore [flad redctive sinus mucosal inflammation due to the adjacent dental pathology,

C

but did nomrfectious odontogenic sinusitis. MT, middle turbinate; IT, inferior

turbinate.
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