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INTRODUCTION

The largest paranasal sinuses are the
maxillary sinuses. These are positioned
bilaterally in the maxillary body, with an
aperture in the nasal cavity's middle
meatus. Its development occurs in the third
month of intrauterine life as an evagination
of mucous membrane of lateral wall of
nasal cavity with a minute space
expanding in an inferior direction into the
maxilla. It enlarges by pneumatization and
reaches adult size by eruption of the
permanent teeth. The orbital floor serves
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as the roof of the maxillary sinus, and the
sinus floor closely approximates the roots
of the posterior maxillary teeth.! The
maxillary sinus can have a variety of
anatomic abnormalities, including
hypoplasia,  septa, and  exostosis.
Furthermore, maxillary sinus lesions such
as mucosal thickening, sinusitis, mucous
retention cyst, and antrochoanal polyp are
widespread, as are acute or chronic
sinusitis, pseudocyst, sinus mucocele,
antrolith, osteoma, papilloma, odontogenic
cysts and tumours, central ossifying
fioroma, and malignant neoplasms.? To
examine the maxillary sinuses region,
many imaging modalities such as
panoramic, waters, Caldwell, CT, MRI,
and CBCT can be used.® For a long time,
skull projections such as Waters, Caldwell,
and lateral sinus were utilised to assess the
paranasal sinuses. Waters view is effective
for gross examination of the maxillary
sinus, particularly for localised mucosal
thickening along the sinus floor,
generalised mucosal thickening throughout
the entire sinus wall, and near full or total
radiopacification of the sinus.* Cone beam
computed tomography (CBCT) is a low-
cost dose sparing technique. It provides
detailed three-dimensional images of the
scanned structures and can accurately
capture, display and provide 3D
visualization of maxillofacial anatomy and
pathology.*® The multiplanar images
acquired by CBCT provide the radiologists
an opportunity to detect the abnormalities
that can be found on inspecting the entire
image volume. Thus, it is a useful tool in
examination and diagnosis of maxillary
sinus pathologies. It also plays an
important part in treatment planning in the
craniofacial region.® Hence this study is
planned to evaluate the occurrence and
prevalence of abnormalities in maxillary
sinus by using CBCT, as it is essential for
diagnostic and  treatment  planning
purposes. Also comparison of right and
left sides of maxillary sinus pathologies
using CBCT have been done in this study.

MATERIALS AND METHOD

The present study was conducted in the
Out-patient Department of oral Medicine
and Radiology at Teerthanker Mahaveer
Dental College and Research Centre,
Moradabad. This retrospective study
comprises of 30 CBCT scans age between
20-70 years retrieved from diagnostic
centre. Permission has been obtained from
the ethical committee  Teerthanker
Mahaveer Dental College & Research
Centre Moradabad, Uttar Pradesh. This
study included only CBCT images
showing bilaterally of maxillary sinus and
pathology involving the maxillary sinus
unilaterally or bilaterally. This study
excludes CBCT images with any artifacts
or blurring effect and any previous history
of maxillary sinus surgery. These images
were acquired using a CBCT scanner
(CS9300 Carestream) with the following
parameters-84 kVp, 8mA and FOV of
12x15mm and exposure time of 13.3 sec.
The slice thickness was 1mm and voxel
size- 0.25mm-3mm for this FOV. DICOM
files were retrieved from the system
attached to the CBCT machine and later
the DICOM files were imported to ASUS
VivoBook 14 laptop for  further
assessment. During the evaluation laptop’s
screen Dbrightness was fixed and an
external mouse pointer was used for
accurate measurements and assessments.
Images were processed using Carestream’s
CS3D software to create axial, coronal,
sagittal and  reconstructed  images.
Subsequently, these images were analysed.
This retrospective study includes 30 CBCT
scans retrieved from a computer database
of VVaibhav Diagnostic Centre, Moradabad.
On cross-section images presence of
various pathologies involving right and left
maxillary sinuses will be evaluated in all
three planes (axial, sagittal, coronal and
3D of CBCT. The variations in the sinuses
wall and internal structures will be
detected by all three sections of CBCT.
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These pathologies of maxillary sinuses
will be categorized based on the presence
of inflammatory,  non-inflammatory,
neoplastic, non-neoplastic, traumatic and
miscellaneous  findings. Later these
findings will be analysed and tabulated.
The bilateral maxillary sinus will be
evaluated by the features given by Al-
Zoubi 1A et al.?

OBSERVATION AND RESULTS

The current study's data was imported into
Microsoft Excel 2007 and evaluated with
the SPSS statistical programme 23.0
Version. The descriptive statistics were
frequency and percentage. The
significance level for the current study was
set at 5%. The Chi Square test was used to

compare the frequency differences
between independent groups. Among the
30 CBCT scans, distribution and
comparison of maxillary sinus pathologies
were compared between right & left and
males & females in table and graphs 1, 2
and 3. The whole difference between the
left sides and right sides was statistically
non- significant when analyzed using Chi
Square test (p=0.873). The difference
between the left sides and right sides in
males was statistically non- significant
when analyzed using Chi Square test
(p=0.873). The difference between the left
sides and right sides in females was
statistically non- significant when analyzed
using Chi Square test (p=0.873).

Tablel- Side-wise distribution of the pathologies

Thickened
Dentigerons Mucous
Mucocoele Osteophyte Septed  Max illary
Cyst Retention
Sinusitis
19 4 15 5 4 0
Lent
38.0% S.0% 30.0% 10.0% S0% 0P
19 6 S 1 5 9
Right
38.0% 12.0% 10.0% 8.0% 100%  18.0%

Table 2- Side-wise distribution of the pathologles among males

Dentigerous

Cyst

Mucocoele

Mucous

Retention

Thickened

Maxillary

Osteophyte

Septed

Sinusitis

3 B 2 7 3 3
Lent

13.6% 18.2% 9.1% 31.8% 13.6% 13.6%

1 s 2 i 1 3
Right

18.2% 22,7 9.1% 18.2% 18.2% 13.6%
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Table 3- Side wise distribution of the pathologies among females

Thickened
Dentigerous Mucous
Mucocoele Osteophyte Septed  Maxillary
Cysl Retention
Sinusitis
Left
25.0% 0% 12.5% 12.5% 250%  25.0%
2 1 0 2 3 0
Right
25.0% 12.5% 0% 25.0% 37.5% 0%

40.00%, 38000 38.00%
15 00
30 0ON
10.00% -
2500% -

2000% -

15.00%,
o Left Side

15.00% - 12.00m% .

00% 10.00% 10 00% B Right Side
10.00% " o0%
5.00%

a

0.00%

Dentigerous Mucocoele Mucous Osteophyte Septed Thickened
Cyst Retention Masillary
Senuitia

Graph 1: SIDE-WISE DISTRIBUTION OF THE PATHOLOGIES

35.00% STBOR

30.00% -
25.00% -~ 22:70%
20.00% 18.20% - .20% 18.208:
15.00% —-13. 13, 13, aAWE0% W Left Side
— 9. 100 0% m Right Side
SAm 4 . 7 |
0.00% - - -t - - . .

Dentigerous Mucocoels Mucous  Osteophyte Septed Thickened
Cyst Retention Maxillary
Sinusitis

Graph 2: SIDE-WISE DISTRIBUTION OF THE PATHOLOGIES AMONG

MALES
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Graph 3: SIDE WISE DISTRIBUTION OF THE PATHOLOGIES AMONG

FEMALES

Figure A: CBCT machine- Carestream CS9300
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C. Complete Opacification of the sinus

D. Maxillary Root Involvement in
Maxillary Sinuses

DISCUSSION

The CBCT volume encompasses the entire
maxillofacial region, preventing the
superimposition of anatomical features. On
CBCT pictures, the full picture volume
should be reviewed (i.e., the analysis

E. Mucosal Polyp

should not be limited to evaluation of the
region of interest). In addition to paranasal
sinuses being discovered incidentally in
the craniofacial region, a thorough
investigation can uncover structural
alterations and diseases that affect the area
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and have clinical significance.®!2 The use
of CBCT by otolaryngologists as a vital
tool for the diagnosis and planning of
paranasal sinus diseases has only recently
begun. CBCT allows faster dataset
acquisition across the entire field of view
than conventional CT scanners due to less
patient movement during the acquisition of
the images and superior imaging of high
contrast structures like teeth and the bone
architecture of the craniofacial area.’®
However, a normal CT often has a smaller
viewing area, less contrast for soft tissues,
and greater picture noise. The paranasal
sinuses can be imaged with CBCT, which
has a reduced radiation dosage and an
isotropic volume resolution, making it
easier to identify delicate structures in
multiplanar  reconstructions.’* In the
current study, 60 maxillary sinuses from
CBCT scans of 30 patients were
retrospectively analysed for abnormalities
in the maxillary antrum. There were 35%
of maxillary sinuses that had abnormal
signs which were reportedly smaller as
compared to some of the earlier
investigations Elwakeel et al, Rege et al. &
Jangam et al.® A range of odontogenic
illnesses, such as nonvital posterior
maxillary teeth, periodontal infections,
retained roots, impacted teeth, and highly
carious teeth, can cause mucosal
thickenings, which are inflammatory
changes in the maxillary sinus. In addition
to these other factors, allergies, trauma,
and microbial infections are additional
etiological causes.'® These could appear as
linear mucosal thickening in the maxillary
sinus, progressing to partial and total
opacification. According to Rege et al.,
Elwakeel et al., Jangam et al., Raghav et
al., and Ritter et al., mucosal thickening
was the most prevalent observation in the
current investigation. Regarding
prevalence, they discovered no discernible
gender difference. In comparison to the
research mentioned above, the current
study's rate of paranasal sinus pathoses
was greater at 88.4%.1" Sick sinuses were

defined as cysts with mucus retention and
thickening of the mucosa. The sinus
mucosa is classified as thickened when the
membrane is 2-6 mm thick. Allergies or
odontogenic cysts are examples of irritants
that are linked to the etiological causes.
Mild mucosal thickening of the maxillary
sinus is  frequently  observed in
asymptomatic patients. A thickness of
more than 2 mm, however, can signify
maxillary  sinusitis.  Using  previous
research as a guide, mucosae that were at
least 3 mm thick were considered to be
thickened in the current study. As the sinus
ostium becomes clogged, mucous retention
cysts, which usually disappear on their
own, develop. Despite their regular
appearance in CBCT images, they are
challenging to identify without the proper
dental radiology understanding. It is
important to highlight them in CBCT
picture reports even though they frequently
appear in asymptomatic patients.’81° The
current study's conclusions regarding the
frequency of tooth roots in the maxillary
sinus are thus similar with earlier studies.
Mucous retention cysts and sinus mucosal
thickening are the two most common
diseases of the maxillary sinus. Mucocele
represented complete opacification, and
the margins were expanded and usually
thin. Similar to the research of Raghav M
et al., it was discovered that males were
more likely to experience mucosal
thickening. As a result, similar to the
current  investigation, the statistical
comparison  of mucosal thickening
between the right and left sinuses was
shown to be non-significant. Despite being
the most frequent radiographic finding
relating sinus disease, mucosal thickening
was nonetheless noted. Our finding
indicates the most prevalent finding was
mucosal thickening which was in
similarity to the study conducted by Vallo
J et al., the prevalence of abnormality was
higher in the male subjects of the current
investigation. Despite being the most
frequent radiographic finding relating
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sinus disease, mucosal thickening was
nonetheless noted.?0-2?

Males were shown to have a higher
prevalence of mucosal thickening, which is
consistent with the research done by
Raghav M. et al. As a result, it is
impossible to compare the incidence of
mucosal thickening between the right and
left sinuses. There is frequent spontaneous
regression of maxillary sinus retention
cysts. Cysts of retention in the maxillary
sinus are a typical thickening. According
to our findings, mucosal thickening was
the most frequent finding. Similar to the
study conducted by Vallo J et al., the
prevalence of abnormality was higher in
the male subjects of the current
investigation. In females, mucous retention
cysts were more frequently seen on the left
side.?®2% Similar to Shekhi M.'s work, the
current study found that males on the right
side had a higher incidence of the
dentigerous cyst, mucocele, osteophyte,
and septated.?® 2" The mucocele was more
prominent on the right side. On
comparison to the study conducted by
Raghav et al. in 201431 the osteophyte
and thickened maxillary sinus were more
prevalent on the left side. According to a
study by Due et al., septae, oseophytes,
and dentigereous cysts were discovered in
our investigation as additional pathogenic
traits. The most frequent accidental finding
in the current investigation was the
presence of septa, which is consistent with
research by Tadinada A. et al. and Lana
J.P.etal l"8

CONCLUSION

According to the study mentioned above,
the incidental maxillary sinus pathologies
are very common in asymptomatic dental
patients.  Awareness  of incidental
pathologies and its evaluation can help in
patient's early diagnosis, treatment, and
follow-up. The study emphasises the value
of CBCT in detecting abnormalities in the
maxillary sinus. The use of CBCT was
recommended for examining disorders of

the maxillary sinus. According to our
research, asymptomatic patients with
mucosal  thickness  frequently  have
incidental maxillary sinus infections. As a
result, for the vast majority of patients, a
complete three-dimensional CBCT scan is
advised for treatment planning.
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