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Prevalence of incidental paranasal sinus opacification in an adult dental population
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ABSTRACT

Purpose : The purpose of this study was to determine the prevalence of sinus opacification among adult dental pati-

ents.

Materials and Methods : Five hundred and sixty-four Cone Beam Computed Tomography (CBCT) scans of dental
patients over the age of 18 were reviewed for sinus opacification. Opacification was graded as clear, mild, moderate
or severe. Patients with any sinus-related signs or symptoms were excluded.

Results : Sinus opacification in one or more sinuses was found in 59.2% of the patients. The sinus opacification
was mild in 49.8%, moderate in 8.3%, and severe in 1.1%. The maxillary (37.7%) and ethmoid (37.4%) sinuses were
most frequently affected. The prevalence was higher in the older age group and showed a male predomination (p <

0.05).

Conclusion : Sinus opacification in asymptomatic adults is very common and emphasizes the importance of clinical
correlation before deciding on the final diagnosis and treatment. (Korean J Oral Maxillofac Radiol 2009; 39 : 191-4)
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Introduction

Incidental sinus abnormalities are sometimes noted in patients
who present with dental problems. Even though CT is regarded
as the “gold standard” in paranasal sinus imaging,'” its main
disadvantages of cost and high radiation dosage limit its appli-
cation.*

CBCT was introduced in the late 1990s and has provided
opportunities for dental practitioners to obtain multiplanar
imaging. CBCT has major limitations in soft tissue differentia-
tion, but it easily identifies sinus opacification and can provide
valuable information on paranasal sinus inflammation without
additional exposure.

Imaging plays a key role in diagnosis, choice of treatment
and surgical planning for sinus disease, but many studies have
concluded that there is little correlation between CT findings
and symptoms.”™®

820 the incidences of sinus

In previously reported studies,
abnormalities of the asymptomatic subjects varied between

10.9% and 69.1%. 1t is not clear whether these symptomless
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abnormalities developed into active symptomatic sinus disease
or remained dormant. To avoid unnecessary treatment, the sig-
nificance of asymptomatic sinus opacification should be clari-
fied.

The purpose of this study was to investigate the prevalence
of paranasal sinus opacification in patients presenting with den-

tal problems to provide baseline data for the Korean population.

Materials and Methods
1. Materials

The study population comprised 564 adult patients (287 males
and 277 females) and the mean age was 42.7 (range 18-80).
CBCT images were taken in all patients for the reasons of ortho-
dontic treatment, tooth impaction or implant planning. Patients
who had a clinical suspicion of sinus disease or those who were
to have tooth implantation of maxillary posterior teeth were
excluded from the study.

2. Methods

CBCT scans were obtained using the DCT Pro (Vatech, Ki-
hung, Korea) consisting of an X-ray tube, a source collimator,
and an amorphous-silicon flat-panel detector. CBCT scans

were performed with a rotation of 360 degrees for data acquisi-
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Table 1. Paranasal sinus findings of the patients

Fig. 1. Examples of grading scale
for ethmoid sinus opacification A.
Mild, B. Moderate, C. Severe.

Sinuses, N (%)

Frontal Ethmoid Sphenoid g\éﬁxéilﬁs_’) All sinuses*
Clear 513(91.0) 353(62.6) 535(94.9) 703 (62.3) 230(40.8)
Mild 44(7.3) 181(32.1) 26(4.6) 389(34.5) 281(49.8)
Moderate 6(1.1) 27(4.8) 3(0.5) 33(2.9) 47(8.3)
Severe 1(0.2) 3(0.5) 0(0.0) 3(0.3) 6(1.1)
*Classification based on the highest rate among five paranasal sinuses
Table 2. Distribution of paranasal sinus findings by age and gender
Age group (years), N (%) Gender, N (%)
18-29 30-39 40-49 50-59 >60 Male Female
Clear 69(53.1) 50(42.4) 44(36.1) 46 (37.1) 2130.0) 88(30.7) 142 (513
All sinuses* Mild 52(40.0) 64 (54.2) 62(50.8) 64 (51.6) 39(55.7) 164 (57.1) 117 (42.2)
s Moderate 7(5.4) 4(3.4) 14(11.5) 13(10.5) 9(12.9) 32(11.1) 15(54)
Severe 2(1.5) 0(0.0) 2(1.6) 1(0.8) 1(1.4) 3(1.0) 31D
Total 130 (100) 118 (100) 122 (100) 124 (100) 70 (100) 287 (100) 277(100)

*Classification was based on the highest rate among five paranasal sinuses.

"

: correlation among age groups (Spearman rank correlation coefficient, p < 0.05)

¥ statistically significant differences between male and femal groups () analysis, p< 0.05)

tion. The exposure factors were field of view 20 X 19cm, 90
kVp, 4-5mA, and a 24 s exposure time. Images were reconstruct-
ed using a high spatial frequency reconstruction algorithm and
the acquired image data consisted of a 14-bit scale with a 0.568
mm’ voxel size.

Two experienced oral and maxillofacial radiologists reviewed
the CBCT images for sinus opacification. To specify the sever-
ity of mucosal inflammation, opacification was graded as fol-
lows: O=clear, 1=mild (less than one-third of the sinus), 3=

moderate (from one third through two-thirds), or 4=severe

(greater than two-thirds of the sinus) (Fig. 1). Frontal, ethmoid,
sphenoid, left and right maxillary sinuses were evaluated sep-
arately for the absence or presence of opacification. In cases
of disagreement between the examiners’ findings, the two spe-
cialists discussed the results together and reached a consensus.

The data were analyzed by Spearman’s rank correlation
coefficient and the Xz—test for age and gender group, respective-
ly. Significance levels were set at 0.05. The calculations were
performed using the SPSS software program (version 12.0 for
Windows, SPSS Inc, Chicago, Ill, USA).
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Results

The overall incidence of sinus opacification in this study is
shown in Table 1. The number of patients who had sinus opaci-
fication in at least one sinus was 334 (59.2%). Mild grade was
the most common finding, scen in 281 patients (49.8%), and
only 53 patients (9.4%) showed either moderate or severe man-
ifestation. The maxillary (37.7%) and ethmoid (37.4%) sinuses
were among the most frequently involved sinuses.

Table 2 shows the distribution by age and gender. A correla-
tion was found between the age of patients and sinus opacifica-
tion, showing a higher occurrence rate in older patients (p <
0.05). In addition, there was a statistically significant difference
between male and female patients (p < 0.05).

Discussion

In the present study, we used the existing CBCT images
taken for dental purposes as a diagnostic tool to verify abnor-
mal mucosal changes in the paranasal sinuses. CBCT is more
cost- and radiation-effective than the conventional CT and we
had no difficulties in defining sinus opacification on the CBCT
images.

Previous studies®'® regarding incidental sinus abnormalities
showed a wide range of incidence from 10.9% up to 69.1%
with the majority between 30-50%. For the asymptomatic

Korean popuiation, Nam et al."

and Min et al.” presented inci-
dences of 36.3% and 38%, respectively. The present study
found a 59.2% incidence of sinus opacification. The discrepan-
cies reflect the diversity of methods used among studies. Stud-
ies vary in terms of imaging modalities, population and the
definition of abnormality and there are no previous CBCT stud-
ies to compare. Generally, magnetic resonance imaging (MRI)
seems to demonstrate higher levels of incidental sinus abnor-
malities than CT scans.'*">'® We used CBCT images for dental
problems while Nam et al.'” used cranial CT images taken for
head injuries. Dental patients seem to have sinus opacification
more frequently than other populations. The reason is unclear,
but we assume that the adjacency of dental structures to paran-
asal sinuses might have been related to the high incidence. Pro-
blems in a structure would exert a bad influence on neighboring
structures. Furthermore, there is a possibility that the patients
could have mistaken discomfort in sinuses as being of dental
origin. The criterion to define abnormality also attributes the
difference of the results. The fact that we took minimal mucos-

al thickening into account, would be another explanation for
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12130721 the authors have

our high incidence. In many studies,
chosen a cut-off level between 2-5 mm.

This study demonstrated that adults have more abnormalities
than children, contrary to another report.”? Comparing with
our previous study”™ using the same imaging modality and defi-
nition, the occurrence rate for the pediatric population was
48.1%. In adults, the overall prevalence was high, but most of
the opacification came under the mild category. Only 9.4% of
the total population showed either moderate or severe opacifi-
cation in comparison to 18.3% in children. In accordance with

9.14.15.18

other studies, the most commonly affected sinuses were

the maxillary and ethmoid.

< 9111
Several studies™' !

reported no relationship between age
group and prevalence of abnormality, but our study found a
correlation between the patient age and sinus abnormality,
which is in agreement with the findings of Twabuchi et al.'®
Even though Tarp et al.'” reported that there was no significant
relationship between sinus opacification and gender, we found
that men were more often affected than women (p <0.05).
Duvoisin et al.'' and Nam et al."’ presented the same results
and Havas et al.” showed a male predominance with no statisti-
cal relationship. In contrast with the results of this study, our
previous study for the pediatric population” showed no statis-
tically significant differences for age or gender.

There is some controversy over the significance of abnormal
sinus images and their relationship to clinical disease. A recent
European position paper on the treatment of rhinosinusitis
states that CT should not be regarded as the primary step in
diagnosis of rhinosinusitis but rather corroborates history and
endoscopic examination after failure of medical therapy.*

It can be inferred from the high frequency of minimal mucos-
al abnormalities in asymptomatic patients that a certain degree
of sinus opacification is normal. Thus, the patient’s history
and physical examination should be taken into consideration
when interpreting radiographic images. Rak et al.'> mentioned
that up to 3 mm of mucosal thickening may commonly be seen
in asymptomatic patients. Thus, clinical correlation is required
rather than blanket medical therapy.

In summary, our results indicate that sinus opacification is
very common in the adult dental population. However, most
of the cases showed only minimal opacification with no clini-
cal complaints. Considering that positive image findings with-
out clinical signs and symptoms do not define a diagnosis of
sinusitis, we recommend that an adequate clinical examination

should be performed before treatment.
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