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INTRODUCTION

Nashwa Mostafa Elsayed® Msc
ABSTRACT

Background: Odontogenic sinus disease requires optimal management,
which includes definitive management of the underlying dental
pathology. Additional endodontic management of root canal, dental
extraction, or apicoectomy. So, in patients who have failed initial
medical and/or dental therapy, endoscopic sinus surgery (ESS) is
recommended. However, the optimal timing for ESS is still unclear in
literatures.

Objective: to find the optimal time for ESS in patients with odontogenic
sinusitis (ODS) after the failure of the primary medical treatment.
Patients and methods: This research was performed on 25 ODS
patients: 14 males and 11 females. After the failure of primary medical
treatment, these patients had preferred and undergone ESS. Another 21
patients who had dental intervention were used for comparison (12
females and 9 males). Assessment of the outcome was performed by the
Sino-nasal Outcome Test-22 (SNOT-22) questionnaire for all patients.
Results: The patients improved as there is a decrease in SNOT-22 score
from 38.75 + 9.56 to 15.7 + 18.12 in ESS group (p =0.000), more than
dental group that decreased from 37.93 = 11.3 to 28.42 = 21.7 (p=
0.039). It was observed that the SNOT-22 score increased as the time of
intervention increased, so it is advised to start ESS as early as possible to
have a successful surgery.

Conclusion: An early ESS of ODS is a clue for a fast and successful
treatment outcome. So, it is recommended that primary ESS is first to be
performed, particularly in patients sufferings severe unresolved sinusitis,
followed by dental treatment, which is the ideal protocol for management
of ODS.

Keywords: Endodontic-origin maxillary sinusitis, odontogenic sinusitis,
endoscopic sinus surgery, maxillofacial CT, sinusitis of dental origin.
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dental history is mandatory.! However, latency

Odontogenic or endodontic sinusitis is defined as the
presence of sinus disease with dental origin
diagnosed radiographically, microbiologically and/or
clinically.! Approximately 10% of sinusitis diseases
are of dental origin (odontogenic), with several
literature reports mentioning the underlying dental
disease in up to 40 % of instances of nasal sinusitis.?
Dental surgery was responsible for many chronic
sinusitis patients increased every year.® Increased
rates of oro-dental surgery in past years may be
related to an increased occurrence of iatrogenic
triggers of sinusitis in a previous study.*

Symptoms of nasal congestion face pain or pressure,
nasal dripping, purulent rhinorrhea (unilateral), bad
odor or taste, feeling hot, and fatigue are usually
included in the clinical presentation. Patients may
report a recent dental intervention. A thorough oro-
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duration of at least one year for sinusitis correlated
with augmentative dental surgery and a latency of
almost four years for sinusitis correlated with
implants.®

Two-dimensional (2D) high-resolution periapical
radiography allows for the identification of dental
caries and periapical radiolucency. A 2D presentation
of the curved surfaces of the sinuses is provided by
panoramic radiography. The size of periapical
lesions, cystic lesions, and sinus floor mucosal
thickening can be determined by this modality.! Both
imaging modalities record a high rate of false
negative. One study stated that the missed periapical
radiography was of 60% of periodontal disease
relative to CT cone beam.®



Maxillofacial CT allows for a detailed evidence of
paranasal sinus anatomy and sinonasal diseases.
Thus, the gold standard for the assessment of the
paranasal sinus and its related diseases is considered
to be this modality.”

Oral antibiotics alone are insufficient for ODS, but
can temporarily enhance symptoms before
conducting final dental or surgical interventions.?
Besides dental and medical treatment, ESS might be
needed, especially for patients with medical and
dental treatment that has failed.®

Both dental intervention and endoscopic sinus
surgery were required in a limited number of
literatures. The predictive factors of the need for
endoscopic sinus surgery were further established by
Mattos et al.™’.

In this study, we try to clear the choices of treatment
and optimal timing for ESS intervention and the role
of dentists in patients with odontogenic sinusitis.

PATIENTS AND METHODS

This prospective study started following the failure
of the patients' primary medical treatment in both
groups (endoscopic sinus surgery group and dental
procedure group) and it was conducted on 25 ODS
patients (group 1) diagnosed by computed
tomography (CT). They were 14 males and 11
females, treated by ESS. Another 21 ODS patients
(12 females and 9 males) treated by dental procedure
(group 2) used for comparison with ESS patients.
They were referred to our department for treatment
of sinusitis. The study was performed in the
Otorhinolaryngology departments and Dentistry
departments of Al-Azhar University Hospital,
Damietta, El-Hussein University Hospital, Cairo,
Egypt from July 2016 to January 2020. With follow
up period of six months for all patients of both
groups after definitive treatment.

Patients gave written informed consent for their
clinical records to be included in this research. The
Institutional Review Board (IRB) approval was
obtained from Al-Azhar University Hospitals for this
study.

The participants in the research were adults over 18
years of age who had sinusitis of dental orange
(figure 1). The exclusion criteria were for those who
had sinusitis other than dental origin such as
pansinusitis or nasal polyps.

e o . LW

Fig. 1: Showing upper right and left remaining roots
due to severe dental caries and bad oral hygiene
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Diagnosis of ODS is dependent on a comprehensive
investigation. Assessment of patient symptoms
{according to the criteria of the American Academy
of Otolaryngology-Head and Neck Surgery (AAO-
HNS), diagnosis of rhinosinusitis includes at

minimum 2 major factors or at minimum 1 major and
2 minor factors of a set of clinical signs and
symptoms}, dental history, paranasal sinus CT or
cone-beam CT (figure 2).

Fig. 2: Axial CT scan of RT Dentigerous cyst

Demographic data for all patients were recorded such
as age, sex, residence, cultures, symptoms of
sinusitis, etiologic factors, medical and dental
reports, surgical or medical therapy, and radiological
findings including sinuses and teeth.

Because of its several benefits, including broad and
versatile approaches to paranasal sinuses, ESS has
been recommended.

Evaluation of outcome:

The evaluation of outcome of ODS treatment was
done at the completion of follow-up period, including
resolution of symptoms and satisfaction of patients
using the Sino-nasal Outcome Test-22 (SNOT-22). It
was achieved by asking the patients 22 questions,
then the answer listed in a scale from 0 — 5, where 0
means no problems with the given symptom and 5
means maximal problems.11 The test was performed
to all patients before and after treatment.

Statistical analysis

Data analyses were carried out using SPSS, version
23. The data (with standard deviations [SDs]) are
represented as mean values and all statistical tests are
2-tailed. For the data, non-parametric tests were
applied. To identify variations among groups, chi-
square tests ()2), paired t-test, and student-t-test have
been used (according to ANOVA test of variance).
The p <0.05 values have been deemed to be
statistically significant.

RESULTS

The research included 25 patients with ODS; 14
males and 11 females represent group 1. With an
average + SD of 35.8 + 12.69 years, their ages varied
from 18 to 55 years. For comparison, 21 ODS
patients treated by dental procedure (12 females and
6 males) aged19 to 53 years with mean + SD of 36.2
+ 13.17 years represent group 2.

With regard to the affected teeth; incisors 40% of
ESS group and 42.86% dental procedures group,
canine 36% of ESS group and 33.3% of dental group,
molar teeth 20% of ESS group and 14.29% dental
group and wisdom teeth 12% of ESS group and 9.5%
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dental group. Dental implant was responsible for
40% and 47.6% of ESS group and Dental group,
respectively, extraction (32% and 33.3%),

statistically significant difference (P <0.001) before
and after surgery (table 3&4).

respectively, dentigenous cyst (12% and 9.5%) in ST ESS group Dental group
ESS group and dental group, respectively and 22 Before After P by Before After Pby
radicular cyst (8% and 4.76%), in ESS dental group, — Nf- ;/g '\1‘g ;/; o(oxoz)* Nf- 1?0 ’\i‘s’ 6”14’9 og(oé*
respectively and dental caries (8% and 4.76%) in S0 5 22 T 4 16 Tooor T 5 =8 2 190 0026
ESS and dental groups, respectively (table 1). 0<% | 8 | 32 | 2 8 10000~ | 7 13331 3 | 143 | 0.009*
45-60 | 7 | 27 | 1 4 0000 | 5 [ 238 1 | 476 | 0.000*
Treatment ESS group Dental group Significance Total 25 | 100 | 25 | 100 21 | 100 | 10 | 100
. % = Chi square test, * P <0.05 = significant.
Gender No. % No. % X P ] ]
Males 12 56 9 60 5745 | 0054 Table 3: SNOT-22 questionnaire before and after
Females 11 | 44 | 12 | 40 | 1351 | 0.126 treatment
Total 25 | 100 | 21 | 100 Before ESS Dental t 5
Age (years) Mean | #SD | Mean | #SD | t-test P treatment group group test”
Mean+SD | 358 | 12.69 | 362 | 13.17 3875+ | 37.93%
Min | Max | Min | Max | 0011 | 0.491 Mean + SD 9.56 113 | 0002] 083
Range 18 55 19 53 After
Teeth affection | No. % No. % xz P treatment
Incisors 10 40 9 42.86 | 0.644 | 0.389 157+ 28.42 = -
Canine 9 | 3 | 7 |3333]0872] 0174 Mean£SD | yg1p 217 | 5644 | 0002
Molar 5 20 3 14.29 | 2.124 | 0.094 t-test 12.256 3.825
VgISdtOT 3 12 2 9.524 | 1.098 | 0.119 P value 0.000% 0.039%
o No. | % | No. | % 7 P __
5 p"’t‘ |9 09?’ o 0 o 762 | 3146 | 0.035% Table 4: Improvement of SNOT-22 questionnaire
E"Ser',gﬁ’ ant : ' : after treatment.
- 8 32 7 33.33 | 0.085 | 0.155 -
extraction # Independent t-test, * P <0.05= significant.
Dentigenous
cyst 3 12 2 9.524 | 0.119 | 0321 Improvement of SNOT-22 score was observed from
Radicular cyst 2 8 1 4,762 | 4.037 | 0.016* 38.75 + 9.56 before treatment to 15.7 + 18.12 after
Dental caries 2 8 1 4.762 | 4.037 | 0.016* ESS (p <0.001), and from 37.93 + 11.3 to 28.42 +

%2 = Chi square test, P >0.05= non-significant, *P <0.05 = significant. 21.7 after dental procedure (P =0.039), as shown in
table (4). It was observed that the early ESS

Table 1: Demographic characteristics of the studied intervention for ODS is the key for successful

patients. outcome (figure. 1).
The asymptomatic patients were 24% of ESS group I
and 28.6% of dental group, while the most common 5

symptoms were rhinorrhea in 16% and 23.8% in ESS
and dental groups, respectively. Bad odor was found
in 40% and 33.3%, nasal congestion in 20% and
9.5%, postnasal dripping in 8% and 4.76%,
respectively and gingival swelling in only 4% of ESS
group (Table 2).

R*=0.9422

SNOT-22

|
|
|
|
|
|
|

Symptoms of E5§ group DeEtaI group Significance 020 40 6 80 100 120 140 160 180 2
sinusitis N25_ % ’\él_ % N p - - T-i...e-mm
Asymptomatic 6 1221 6 | 2857 | 1984 | 0082 Fig. 3: Correlation coefficient (r) between ESS
Rhinorrhea 2 16 5 2381 | 3739 | 0.028* timing (weeks) and SNOT-22 score. The figure
Offensive odor 10 | 40 7 3333 | 2.027 | 0.099 shows statistically positive correlation between ESS
Nasal congestion 5 [ 20| 2 | 95245182 | 0.002* timing and SNOT-22 score (r = 0.9707, p = 0.000).
Postnasal dripping 2 8 1 4762 | 4915 | 0.011* This indicated that SNOT-22 increased late
Gingival swelling 1 4 0 0.000 | NA NA endoscopic sinus surgery, so, good outcome results

%2 = Chi square test, P >0.05= non-significant, *P <0.05 = significant. was observed in early ESS as the trendline (dotted)

showed.

Table 2: Common symptoms of the studied patients.

Results of SNOT-22 in ESS group showed 16%,
24%, 32%, and 27% recorded score <15, 15-30, 30-
45 and >45 before treatment, respectively and 72%,
16%, 8%, and 4% after ESS, respectively. They all
showed highly statistically significant difference
before and after treatment (P <0.001). Dental group
showed 19%, 23.8%, 33.3%, and 23.8% recorded
score <15, 15-30, 30-45 and >45 before dental
treatment, respectively and 61.9%, 19%, 14.3%, and
4.76% after procedure, respectively. There is

DISCUSSION

A combination of medical, dental, and sinus surgical
treatment is required for successful treatment of
ODS.* While dental surgery has been emphasized as
the primary modality of treatment for ODS in several
studies, there is recent evidence that ESS alone can
be an effective treatment strategy. Wang et al.'?
stated that for each patient, ESS should be applied to
treat odontogenic sinusitis (OS).




In this study, 25 patients referred for treatment of
odontogenic sinusitis that we performed ESS for
them with mean age of 35.8 £+ 12.69 years. The
outcome was compared with 21 ODS patients treated
by dental procedure with mean age of 36.2 + 13.17
years. However, OS was previously reported between
ages 4060 years old.*®

Our study showed variations of the teeth of etiology,
incisors were the commonest cause for ODS as they
were 40% in ESS group and 42.68% in dental group
followed by canine, then the molar and wisdom teeth.
A study by Kim et al.** found that the second molar
with an average duration of symptoms of 4.31
months is the most commonly implanted tooth.

In our study, the etiology of ODS was attributed to
dental implant in 40% of ESS cases and 47.6% of
dental group, followed by teeth extraction in 32% &
33.3%, then, dentigenous cyst in 12% & 9.5%, and
both radicular cyst and caries in 8% & 4.76%,
respectively. Various odontogenic pathologies may
cause ODS, as pulpitis, oroantral fistulas,
periodontitis, periapical lesions, or sinus foreign
bodies that related to dental procedures.’® Periapical
lesions, however, are substantially correlated with
sinus mucosal thickening and ODS.*°

In Japan, it is becoming rare for untreated dental
diseases to trigger ODS because of increased
awareness of personal hygiene.r Alternatively,
dental therapy, especially root canal therapy, that is,
endodontics, has already been given to most teeth
that trigger ODS.*®

Both causative teeth may be preserved on their own
with antibiotic therapy (endodontic-treated teeth, i.e.
root-canal-treated teeth with apical lesions).*®

In sufferers who lack initial medical and dental
therapy, endoscopic sinus surgery has been
recommended.® Several research have demonstrated
excellent findings in ESS and dental surgery,
whereas the ideal management sequence is not
apparent. ESS is reported as the preferred surgical
therapy for ODS.'® An oral approach to the sinus is
needed, however; authors appear to favor less
intrusive methods like the antral retriever 2 or the
formation of a bony window pedicled to the
membrane of Schneider.?

A retrospective study of 43 patients with ODS
demonstrated 52% of patients improved by dental
and medical therapy, while 48% required ESS.
Among these, 14 % of patients needed both dental
and ESS interventions.’® Kim et al.** had 19 patients
directly treated for ODS due to a dental implant. Just
21 % of them were treated medically successfully,
whereas 79 % needed ESS.

Another study examining ODS in patients with
dental implants stated that ESS with culture and
antibiotic therapy for sensitivity may be an important
therapeutic technique for disease resolution.? In this
study with intact dental implants, all were
successfully treated at an average follow-up of 18
months without elimination of the implant involved.

Wang et al.'? have identified the patients receiving
therapy for ODS had complete resolution, 33%
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resolved by ESS alone and 33% required ESS and
dental surgery together, 10% solved by dental
surgery alone and another 10% solved by ESS
following dental treatment failure, while 10%
resolved spontaneously by medical treatment alone.
So, a substantial number of patients have been
successfully treated with ESS alone (one third) and
after dental procedure (10%), the researchers
recommended that dental surgery must stay the first-
line ODS therapy because it represents a target
infection source followed by ESS if needed.

In order to enhance sinusitis early on, if the
antibiotics did not enhance OS, we preferentially
carried out ESS first prior the dental treatment.
Improvement of SNOT-22 score in the present study
was changed from 38.75 + 9.56 before treatment to
15.7 + 18.12 after ESS (p <0.001), and from 37.93 +
113 to 28.42 + 21.7 after dental procedure (P
=0.039). There is more improvement of the score
(lower SNOT-22) in ESS compared to dental
treatment. In agreement with these results, Jiam et
al.?® had followed up their patients up to 39 months
and stated lower post-ESS SNOT-22 score (32 of 110
patients) relative to the SNOT-22 pre-dental score
(14 of 110 patients). Sinus surgery following the
sinus lift procedure resulting in an 18-point reduction
in the SNOT-22 score (95% confidence interval, 4-
32) relative to the SNOT-22 score acquired at the
preoperative appointment, p = 0.02, a minimal
clinically significant variation in SNOT-22.

Recent research by Craig et al.® and Yoo et al.*
have shown that upfront ESS is just as successful as
dental therapy, and that with primary ESS, more
patients get symptom resolution quicker. They found
that, relative to primary dental therapy, primary ESS
led in a quicker resolution of SNOT-22, sinusitis
symptoms, and endoscopic results in ODS patients. It
is clear from the viewpoint of sinusitis that sinusitis
enhances more rapidly with ESS than with dental
therapy.*® From a pathophysiological viewpoint,
however, first removing the causative pathological
tooth might be more rational. Furthermore,
unnecessary surgery may be avoided if sinusitis is
entirely treated by dental treatment alone, thus
minimizing the pain and perioperative risk that can
be triggered by ESS and minimizing the total medical
costs incurred. In addition, some patients in the Craig
et al.?® study in whom ODS was induced following
tooth extraction should be excluded from dental
treatment because ESS was the only choice because
there was no treatment for the tooth. They added that
the ODS burden is high, primary ESS should be
prescribed, followed as required by close dental
follow-up and therapy.

Also, the same findings by the very recent study by
Lin and Chen % as they found decrease in SNOT-22
score from mean of 37.5 to 13.5 post-ESS which was
parallel to our results. Another recent study by Sato
et al.’® found in cone beam CT scans and post-
operative nasal endoscopy, the natural ostium and the
sinus membranous parts were expanded and the
complexes of the ostiomeatal stayed broadly open.
The drainage and ventilation of ODS were
successfully restored during ~36 months of
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follow-up. Recurrence was not imminent following
the primary ESS for ODS.

On the other hand; A 2018 position statement on
maxillary sinusitis of endodontic origin was issued
by the American Academy of Endodontics,
indicating that dental therapy should be done first,
followed by ESS only if necessary.® Also, the case
series of 21 ODS patients has been reported by
Longhini and Ferguson 2%. After dental removal,
nineteen of these patients responded. Therefore, they
suggested that ESS should be accompanied by dental
treatment.

Other indirect evidence indicating that ESS should be
accompanied by dental therapy when treating ODS
appears to come from studies showing that
unrecognized odontogenic pathology can contribute
to the failure of ESS.?’ However, symptoms of
sinusitis were not discussed by the researchers;
heterogeneous groups of patients made it hard to
make conclusions about the correct timing of
therapy. An optimal treatment sequence has not been
suggested by studies since no studies have analyzed
the time course of ODS resolution following dental
therapy and ESS.%

Yoo et al.?* as well as Longhini and Ferguson % add
another factor for ESS to be performed first that is
smoking. Smokers were more prone to need ESS
following the failure of dental treatment since
smoking activates the nasal mucosa, raises the
resistance of intranasal air, and induces physiological
responses like nasal congestion and rhinorrhea.?®

The Oroantral Fistula (OAF) following tooth
extraction is another point of concern. If the ESS is
postponed, leading to the development of dental
caries and bone destruction, the likelihood of
permanent OAF occurring following extraction will
increase. If, under active inflammation, the tooth is
removed, OAF can also increase. Therefore, if the
dental caries and the bony destruction at the
maxillary floor are serious, prior tooth removal, the
ESS can be performed first to control inflammation.

When sinus ventilation and drainage are effectively
restored after ESS, and most causative teeth are
preserved, apical lesions and odontogenic infection
can lead to silent chronic lesions treated by antibiotic
treatment alone.’® This is why ESS is strongly
recommended for surgery involving unsolvable ODS
prior to causative tooth extraction or dental
treatment. Craig et al. 2 endorse this idea that for
symptomatic ODS, ESS should be considered first-
line treatment, accompanied if appropriate by dental
treatment. That is because primary ESS resulted in a
faster resolution of symptoms of sinusitis, SNOT-22,
and endoscopy results that were also observed in our
study.

CONCLUSION

An early ESS of ODS is a clue for a successful
treatment outcome, particularly in patients’
sufferings sever unresolved sinusitis. So, it is
recommended that primary ESS is first to be
performed, followed by dental treatment, which is
the ideal protocol for management of ODS.
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