* Journal of Gorgan University e-ISSN: 2008-4080 p-ISSN: 1562-4765
2023 / Vol 25 / No 4

of Medical Sciences OPEN ACCESS

Original Paper

Evaluating Maxillary Sinus Morphometrics
by Cone-Beam Computed Tomography

Babak Ranjbar 12 | Farida Abesi (DDsS, MS)*2 (3] , Soraya Khafri (Ph.D)3 0
1 Dental Student, Student Research Committee, Babol University of Medical Sciences, Babol, Iran. 2 Associate Professor, Dental Materials Research Center, Health Research Institute,

Babol University of Medical Sciences, Babol, Iran. 3 Assistant Professor of Biostatistics, Reproductive Health and Infertility Research Center, Health Research Institute, Babol University
of Medical Sciences, Babol, Iran.

Abstract

Background and Obijective: Sinus extension is a physiological process that occurs in the growth cells of the paranasal
sinuses and leads to increasing their volume over time, causing challenges in the dental implant process. This study was
conducted to evaluate maxillary sinus morphometrics by cone-beam computed tomography (CBCT).

Methods: This descriptive-analytical study was conducted on the CBCT images of 100 people (52 male and 48 female) with
a mean age of 45.32 + 17.41 and the age range of 27 to 63 years referring to an oral and maxillofacial specialized radiology
clinic in Babol, Iran during 2019. The amount of maxillary sinus extension in the panoramic-like view was recorded based on
the amount of its extension in terms of the first anterior tooth and the last posterior tooth. In the new net technologies (NNT)
software, in the section related to creating panoramic-like views, first, in the axial sections, the starting point of the maxillary
sinus was specified from the occlusal side, and the mediolateral dimensions were measured at distances of 3 mm above and 3
mm below.

Results: The highest amount of maxillary sinus progress in the right anterior side was related to the mesial of tooth 5 (15%),
and the highest amount of sinus progress in the left anterior side was related to the distal of tooth 3 (15%) and the mesial of
tooth 4 (15%), which had no statistically significant differences. The most progress in the anterior area was related to the
distal of the canine tooth and the mesial of the first premolar. The mean mediolateral sinus progress at 3 mm above the right
nasal floor was higher in females than in males (P<0.05). Gender and age had no statistically significant relationship with
maxillary sinus progress.

Conclusion: The maxillary sinus progress was almost equal in the left and right sides and also in males and females.
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Introduction

he maxillary sinus is the largest paranasal sinus, which
T continues to extend into the alveolar ridge after birth with
facial skull growth.

Researchers have reported a direct link between the amount of
sinus extension after tooth extraction and the length of root
protrusion in the sinus. The maxillary sinus may be opened while
extracting the maxillary molar teeth, and some dimensional changes
may be made after destroying the sinus floor bone. Fast bone
destruction can extend to the alveolar process; moreover, the bone
does not reconstruct until the preoperative level. The bone height can
be reduced simultaneously with the maxillary sinus extension in the
alveolar process. Sinus extension is clinically important at the time
of tooth extraction or implant placement. In cases such as surgery or
implant placement in the posterior areas, the surgeon must have a
clear perception of the sinus structure and its position relative to the
alveolar ridge. The best tool for assessing and planning surgical
implants and proper perception of maxillary sinus anatomy is using
cone-beam computed tomography (CBCT) in all three plans and
reconstructing a three-dimensional (3D) CBCT image of their
structural anatomy. Precise CBCT evaluation before sinus floor
elevation (SFE) reduces the probability of intra-operative and post-
operative complications, such as sinusitis, which accounts for 15% of
all complications. Therefore, it is necessary to observe the maxillary
sinus appearance by CBCT imaging, particularly its radiolucency
and the weakness of the maxillary sinus ostium, which reduces the
proper clearance of the ciliary mucosa.

This study was conducted to evaluate maxillary sinus
morphometrics by CBCT.

Methods

This descriptive-analytical study was conducted on the CBCT
images of 100 people (52 male and 48 female; mean age:
45.32417.41 years; age range: 27 to 63 years) referring to a
specialized radiology clinic.

CBCT images were assessed based on the amount of maxillary
sinus pneum. The amount of maxillary sinus progress was
determined in the panoramic-like view (in the central, buccal, and
palatal sections) of CBCT in the mesiodistal direction based on the
tooth, unilaterally or bilaterally, and based on the jaw direction. Also,
the maxillary sinus mediolateral dimensions in the coronal sections
in the nasal floor to the lowest point of the maxillary sinus floor,
based on gender and age groups, were assessed by CBCT. CBCT
images were prepared using the Giano device (Newtom, Verona,
Italy), and cross-sectional images were prepared in 0.5 mm sections
with a distance of 1 mm.

The amount of maxillary sinus extension in the panoramic-like
view was recorded in a checklist based on the amount of its
extension in terms of the first anterior tooth and the last posterior
tooth.

Since the most important strategic point for the surgeon is the
distance between the lowest point from the sinus floor to the nasal
floor, in the multi-planar reconstruction (MPR) images, after
determining the deepest point of the sinus floor in the sagittal
section, the axial section number was recorded, and then cross
coronal images were taken in the multi-planar section. First, the
vertical distance between the nasal floor and the sinus floor was
measured. Then, the mediolateral dimensions of the sinus were also
measured at 3 mm intervals in such a way that a line was first drawn
along the nose in the coronal view, and then the mediolateral
dimensions were measured at intervals of 3 mm above and 3 mm
below.

Results

The highest amount of maxillary sinus progress in the right anterior
side was determined to be related to the mesial of tooth 5 (15%), and
the highest amount of sinus progress in the left anterior side was
determined to be related to the distal of tooth 3 (15%) and the mesial
of tooth 4 (15%); these differences were not statistically significant.
The highest amount of sinus progress in the posterior right side was
determined to be related to the mesial of tooth 7 (18%), and the
highest rate of sinus progress in the posterior left side was
determined to be related to the distal of tooth 6 (15%) and mesial of
tooth 7 (15%); these differences were not statistically significant.

The different maxillary sinus mediolateral dimensions along the
left nasal floor at the deepest point of the left sinus floor were 3 mm
above and below the left nasal floor extension, 3 mm below the left
nasal floor extension, and the vertical distance of the nasal floor to
the deepest point of the left sinus floor. No statistically significant
difference was found between males and females; however, the
maxillary sinus mediolateral dimensions 3 mm above the extension
of the right nasal floor in females (17.10+2.73 mm) were more than
that in males (15.86+2.86 mm) and were statistically significant
(P<0.03).

The different maxillary sinus mediolateral dimensions along the
right nasal floor, at the deepest point of the right sinus floor, 3 mm
above and below the right nasal floor, and the vertical distance of the
nasal floor to the deepest point of the right sinus floor were not
statistically significant in different age groups. Such a trend was also
observed for the maxillary sinus mediolateral dimensions along the
left nasal floor, which were not statistically significant in different
age groups.

Conclusion

The maxillary sinus mediolateral dimensions were not different in
different genders and age groups.

Although in the current research, the maxillary sinus mediolateral
dimensions at 3 mm above the extension of the right nasal floor were
higher in females than in males, this finding was not statistically
significant, the reason for which can be due to different
physiological, genetic, and geographical location features of the
studied individuals.

Since human skulls and jaws are different based on different faces,
genders, genetic diversity, ethnicity, and geographical conditions,
research in this regard has demonstrated that these factors can
influence the anthropometric dimensions (maxillary sinus
dimensions).

Overall, the highest amount of sinus progress was in the anterior
area of the premolar region and the posterior area in the first and
second molar regions, and the lengths of the left and right maxillary
sinuses were almost equal in males and females.
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The highest amount of sinus progress in the anterior right side was determined to be related to the

mesial of tooth 5. In addition, the highest amount of sinus progress in the anterior left side was

determined to be related to the distal of tooth 3 and the mesial of tooth 4. The most progress in the

anterior area was related to the distal of the canine tooth and the mesial of the first premolar.
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