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ABSTRACT

Objectives: The study was conducted to assess the prevalence of incidental paranasal sinus pathologies in children on computed tomography
(CT) scans.

Materials and methods: A nonrandomized retrospective study was done on CT scans of 232 pediatric patients taken in the past 6 months
duration. These scans were evaluated in different age groups from 0-13 years who had visited or were admitted to the hospital for various
other head and neck-related problems. Each scan was examined for incidental pathologic findings in all the paranasal sinuses. The data were
analyzed using descriptive statistics and Fisher’s exact test to determine non-random associations between variables.

Results: A total of 232 subjects were examined, amongst which 72 (31.03%) had incidental sinus pathologies. Multiple sinus pathologies were
found in 36 subjects, 28 had single sinus involvement, and four showed no development of frontal sinus at the age of 11 years. Four subjects
had pathology in multiple sinuses as well as no development of frontal sinus at the age of 6-7 years age range.

Conclusion: Sinus pathologies are not unusual in the asymptomatic children population, and the incidence is almost equivalent to that of
the adult population. Early identification can aid in diagnosing orofacial pain of unknown origin and also if children are susceptible to upper

respiratory tract infections and their secondary effects like sleep apnea, mouth breathers, etc.
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INTRODUCTION

The role of sinuses and their pathologies can always be of prime
importance for dentists, especially in case of unknown orofacial
pain and/or referred pain in healthy maxillary teeth giving a
confounding clinical scenario. But these pathologies have always
been overlooked by dentists.

Conventional imaging modalities have a limited role in
identifying these pathologies due to inherent shortcomings like
soft tissue resolution, overlapping of adjacent bony structures, etc.

In the recent past, the revolutionization in diagnostic imaging
using three-dimensional imaging like CT, magnetic resonance
imaging (MRI), and cone beam CT (CBCT) has made the complex
craniofacial structures more accessible for examination and early
and accurate diagnosis of deep-seated pathologies. A review
found that the frequency of incidental findings was 23.6%, and this
frequency of incidental findings was higher in studies involving
CT.' However the prevalence of sinus pathologies on MRI was found
to vary from 20 to 62% according to Lim et al.2 On CBCT images
study by Raghav et al. revealed 59.7% incidental maxillary sinus
pathologies in Indian dental patients.

However, the literature available on incidental sinus findings in
children on three-dimensional modalities is limited. This study was
designed to assess the prevalence of such in children.

MATERIALS AND METHODS

The procedure protocol was reviewed and approved by the
Institutional Research Ethics Committee. The present study was a

145Department of Pediatric and Preventive Dentistry, JSS Dental
College & Hospital, JSS Academy of Higher Education and Research,
Mysuru, Karnataka, India

Department of Oral Medicine and Radiology, JSS Dental College and
Hospital, JSS Academy of Higher Education and Research, Mysuru,
Karnataka, India

3Department of Interventional Radiology, Narayana Multispecialty
Hospital, Mysuru, Karnataka, India

5Department of Periodontology and Implantology, KVG Dental College
and Hospital, Sullia, Karnataka, India

Corresponding Author: Prasannasrinivas S Deshpande, Department
of Oral Medicine and Radiology, JSS Dental College and Hospital, JSS
Academy of Higher Education and Research, Mysuru, Karnataka, India,
Phone: +91 9886473872, e-mail: drprasanna_deshpande@yahoo.com
How to cite this article: Talwade P, Deshpande PS, Pene S, et al.
Incidental Paranasal Sinus Findings on Computed Tomography Images
of Pediatric Patients: A Cross-sectional Prevalence Study. Int J Clin
Pediatr Dent 2023;16(2):292-294.

Source of support: Nil

Conflict of interest: None

retrospective type and was conducted utilizing existing CT image
records from the Radiology department of medical hospitals.

A retrospective study was designed using a total of 232 head
and neck CT scan images of pediatric patients of age groups
from 0-13 years of age who had visited the Outpatient Department
or were admitted to the hospital for various other head and
neck-related problems in the past one-year duration.
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These 232 subjects were further divided into different age
groups, as shown in Table 1, to help the radiologists differentiate
between developmental and pathological aspects. Among
the 232 total children, 148 (63.8%) were male, and 84 (36.3%)
were female. All 232 scans were evaluated by two experienced
radiologists using Accuim age Software (Merge e-film, Merge
Healthcare, lllinois, United States of America) for incidental
pathologic findings.

REesuLTs

Out of 232 subjects, incidental sinus pathologies were noted in 72
(31.03%). And among those 72 subjects with positive radiographic
findings, 36 had pathologies involving multiple sinuses, 28 had
single sinus involvement, and four showed no development of
frontal sinus at the age of 11 years. Four subjects of 6 years of age
had pathology in multiple sinuses along with the failure of frontal
sinus development.

Maxillary sinus mucosal thickening (MT) was noted in
48 subjects. Out of which, 28 had bilateral MT, eight subjects had
right maxillary MT, and left maxillary MT was seen in 12 subjects
(Table 2).

Ethmoid sinus MT was noted in 52 subjects. Bilateral thickening
was seenin 32, 12 showed on theright side, and the left was seenin
eight subjects. Sphenoid sinus MT was noted in 16 subjects. Frontal
sinus MT was noted in eight subjects, while in eight subjects, the
sinus was absent (Tables 3 to 5 and Fig. 1).

on CT are few, and secondly that CBCT studies are primarily done on
maxillary sinuses while the CT studies include all paranasal sinuses. A
study on incidental findings of sinus comparing CT and MRI showed
that MRI had a higher prediction rate of 87%. In the same study, the
incidence in the younger population (<19 years) and adult population
(>19 years) showed no significant variation and was 33-37% which
was again similar to the values in the present study.""

Asymptomatic patients were evaluated in a few studies involving
three-dimensional imaging of sinuses, and pathologies were noted
in 8.2-57.1%.

In the present study, MT was the most commonly observed
pathology in 68 (29%) scans, followed by underdevelopment/
failure to develop in eight cases. Similar MT was observed by Pazera
et al.® The incidence of MT in maxillary sinus has been observed
between 40 and 60% or sometimes higher in studies involving the
general population and implant patients.'? Bilateral MT in maxillary
and ethmoid sinus was higher than unilateral involvement.

Frontal sinus was not appreciated in eight subjects from 6 to
11 years. However, the development of the frontal sinus is seen
between 1 and 3 years butis appreciated on radiographs only after
4years. Thereafter it grows in various phases and ceases at maturity.
Itis absent at birth.!>'*

Table 3: Distribution of pathologies in ethmoid sinus

Ethmoid sinus

MT
DiscussioN Age No finding  Bilateral Right Left Total
The development of the sinuses begins in the 3rd-4th-month 1-3 years 68 12 0 0 80
intrauterine period; however, at birth, not all the sinuses are ~ 4-6years 28 12 0 0 40
well observed on the radiographic images. The majority of ~ 7-9years 32 4 8 4 48
pneumatization in the skeleton is observed postnatally.* 10-12 years 52 4 4 4 64
In the present study, incidental sinus pathologies were noted  T4ta) 180 32 12 8 232
in 31.03%, which is in accordance with the past studies done by Fisher's exact test p = 0316
Diament et al.> and Havas et al.,’ which was around 30%. However, p=5
CBCT studies have shown a higherincidence of 24-56%.”'° This could o o o
be attributed to two facts, firstly, the studies for incidental findings ~ Table 4: Distribution of pathologies in sphenoid sinus
Sphenoid sinus
Table 1: Age distribution of subjects Age No finding MT Total
Age No. of subjects Percentage 1-3 years 76 4 80
1-3 years 80 345 4-6 years 32 8 40
4-6 years 40 17.2 7-9 years 48 0 48
7-9 years 48 20.7 10-12 years 60 4 64
10-12 years 64 27.6 Total 216 16 232
Total 232 100.0 Fisher's exact test p = 0.427
Table 2: Distribution of pathologies in maxillary sinus Table 5: Distribution of pathologies in frontal sinus
Makxillary sinus Frontal sinus
MT MT
Age Nofinding  Bilateral ~ Right Left Total Age No finding  Bilateral ~ Right Undeveloped Total
1-3 years 68 8 0 4 80 1-3 years 80 0 0 0 80
4-6 years 28 12 0 0 40 4-6 years 36 0 0 4 40
7-9 years 32 4 8 4 48 7-9 years 44 4 0 0 48
10-12 years 56 4 0 4 64 10-12 years 56 0 4 4 64
Total 184 28 8 12 232 Total 216 4 4 8 232
Fisher’s exact test p=0.319 Fisher’s exact test p = 0.308
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Fig. 1: Number of cases of pathologies in different paranasal sinuses

The maxillary sinus is the first sinus to develop from the
mesoderm of the first brachial arch.* Development begins at
3 weeks of gestation, and at birth, the size is approximately
7-8 X 4-6 x 3-4mm. The growth of it is faster in the initial
6 months, remains slow, and studies until the age of 8 years;
after that, it becomes much slower and grows up to the age
of 15-18 years.>* Agenesis of the maxillary sinus is extremely rare.

Maxillary sinus and maxillary premolar, and first molar
root apices have close approximation and are known to have
a high rate of pathology transmission. Apical periodontitis and
periodontal disease are among the major causes of odontogenic
sinus disorders.”” In the contradictory scenario, patients may suffer
from referred pain in these teeth by maxillary sinusitis, making
them seek dentist consultation.

Afew drawbacks of the present study were—no detailed clinical
history except for exclusion criteria were considered and the lack
of a sample group with symptomatic patients of upper respiratory
infection for comparative analysis. Sinus inflammation may often be
foundin children as upper respiratory tractinfection; however, studies
have also shown that these findings are not rare in the asymptomatic
common population.'® Our study was in accordance with them as 30%
of the children who were subjected to CT for reasons other than upper
respiratory infections and sinusitis had shown pathological changes.
Literature has shown that maxillary sinus development affects not
only the maxilla but also the growth and symmetry of the lower
Jaw."” Incidental sinus inflammatory diseases and their secondary
dental effects may be an impending area of further research.

CONCLUSION

Sinus pathologies are not unusual in the asymptomatic children
population, and the incidence is almost equivalent to that of the
adult population. The maxillary sinus is the most involved among
all the paranasal sinuses, which have a vital role. Most of these
maxillary sinus pathologies were noted in the 7-9 years age group,
which marks the beginning of mixed dentition.

Clinical Significance

Early identification can aid in diagnosing orofacial pain of unknown
origin and early identification of children susceptible to upper
respiratory tract infections and their secondary effects like sleep
apnea, mouth breathers, etc.
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