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Abstract

Background: The maxillary sinuses are the largest of the facial cavities. Depending on the individual’s age,
its volume varies. between small, average or large sinuses. Communication of this sinus with the nasal fossa
is through a canal called the ostium which has its opening at the nasofrontalis duct. The high placement of
this canal favors the origin of several sinus pathologies. The aim of this study is to calculate the maxillary
sinus volume by measuring the Antero-posterior, Medio-lateral and Cranio-caudal distances of the
maxillary sinus andto compare the morphology of maxillary sinus between the right and the left sides in
males and females. Additionally the location of maxillary ostium was also assessed.

Materials and Methods: Our study involved 80 adults who were referred to the department of
radiodiagnosis for complaints related to paranasal sinuses. Computed tomography (CT) images of
paranasal sinus anatomy was obtained in coronal and sagittal planes. Measurements of the maximum
cranio-caudal, transverse and anteroposterior diameters were measured. The opening of the sinus ostium
(upper, middle, or lower third) was obtained.

Results: In our study, the average maxillary sinus volume on the right side was found to be 40.7% more in
the male population as compared to the females whereas on the left side, it was found to be 50.3%. This
suggests that the maxillary volume can be used as a relatively accurate method to determine the gender. Of
the 100 adults, maxillary ostium was located in the upper 1/3rd in 84, and in the middle 1/3rd in 16. None of
the adults had a lower 1/3rd opening of the maxillary ostium.

Conclusion: Significant difference exist in the maxillary volume between males and females, with the left
maxillary sinus showing a more greater difference. The maxillary ostium is situated in the upper 1/3rd
majority of patients. CT of paranasal sinuses is a useful in assessing these observations.

Introduction

Development of the maxillary sinus occurs
symmetrically. The ostium of the maxillary sinus
initially opens into the infundibulum. The
infundibulum then joins the hiatus semilunaris
followed by which they collectively drain into the

middle meatus. The frontal sinus ostium, frontal
sinus drainage pathway (FSDP), maxillary sinus
ostium, infundibulum, and middle meatus together
constitute the complex anterior osteomeatal unit.
A common connection between the frontal,
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anterior ethmoid and maxillary sinuses is
established through these structures.

Different variations of the maxillary sinuses with
regards to the size, shape, and position are seen in
different individuals and also in different sides of
the same individual. The measurements and
volume of the maxillary sinus vary considerably
in ethnic groups®. Due to the anatomical
variability of the maxillary sinus and its close
relation to the maxillary posterior teeth,
assessment of the dimensions of the maxillary
sinus is of utmost usefulness!®l. The maxillary
sinus ostium is on the situated in the superior most
part of the medial wall of the sinus and, is
therefore, poorly situated from the point of view
of free drainage. Inflammation of the ostium can
further interfere with drainage as it opens into the
narrow infundiubulum and not directly into the
nasal fossa. [,

Material and Methods

This retrospective study was carried out in Sri
Manakula Vinayagar Medical College and
Hospital for a period of 6 months between June to
November 2016 who were referred to Department
of Radiodiagnosis for symptoms related to
sinonasal disease but without evidence of
pathology in maxillary sinuses. Pilot study was

conducted to ascertain the sample size, after
which the sample size was set at 80. Ethical
clearance was obtained from the Research and
Ethics Committee prior to commence of the study.
Adults with history of head trauma, previous
surgeries and children (<12 years) were excluded
from the study.

The study was done using Philips MX16 CT of 80
adults. Axial scans were taken in 1 mm thin
section collimation with sagittal and coronal
reconstruction to 5 mm thickness. From the axial
images, the maximum distance from anterior wall
to posterolateral wall were used to calculate the
Anteroposterior distance, whereas the maximum
distance from the medial wall to the lateral wall of
the maxuillary sinus was used to measure the
transverse distance . From the coronal reformatted
images, maximum distance from the maxillary
roof to the maxillary floor was used to measure
the Craniocaudal distance (Image 1). Formula
used was Anteroposterior (AP) x Mediolateral
(ML) x Craniocaudal (CC) / 2.

The maxillary ostium was assessed in the coronal
reformatted images and after dividing the sinus
into equivalent parts were further classified into as
originating in the upper 1/3rd, middle 1/3rd or
lower 1/3rd of the maxillary sinus.

Image 1. A. Axial CT at the level of maxillary sinus showing the maximum Antero-posterior and transverse
distance. B. Coronal reformatted image showing the maximum craniocaudal distance.
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A. :
Image 2. A. Axial CT at the level of maxillary sinus showing the bilateral maxillary ostium at the superior
1/3rd. B. Left maxillary ostium opening at middle 1/3rd.

Results

CT images of 100 patients were included in the study, of which 45 were males and 55 females. Their age

group ranged from 14 to 77 years.

Measurements Males (n=35) Females (n=45)
Right Left Right Left
(Mean) (Mean) (Mean) (Mean)
Anteroposterior 3.98 3.74 3.44 3.64
Mediolateral 2.66 2.78 2.4 2.12
CcC 3.7 3.6 2.78 10.4
Males (n=35) Females (n=45)
Right Left Right Left
Maxillary sinus volume 23.76 18.9 14.48 9.62

The maxillary sinus volumes were measured in 35
females and 45 females.

Right sided maxillary sinuses of males had an
average volume of 23.7 cc as compared to 14.48

cc in females. Left side maxillary sinuses had an
average volume of 18.9 cc compared 9.62 cc in
females.

Upper 1/3rd

Middle 1/3rd Lower 1/3rd

Location of Maxillary Ostium

12 0

Of the 80 cases, maxillary ostium was located in
the upper 1/3 in 68, in middle 1/3 in 12. None
of the cases had a lower 1/3" opening of the
maxillary ostium.

Discussion

This study was done to assess the maxillary sinus
volume in males and females. Significant
difference in the size of the volumes were
identified in both genders, with the left maxillary
sinus volume being consistently greater the right.
The maxillary sinuses are present at birth and at

infancy, their longer measurements are directed
anteriorly and posteriorly and measure about 8
mm x 4 mm. On an average, the measurements of
the adult sinus range from 2.5 to 3.5 cm wide, 3.6
to 4.5 cm height, and 3.8-4.5 cm depth ®. Also,
the usual volume is approximately 12 to 15 cm
(2141 " At adult stage, their shapes and sizes vary
considerably, especially due to loss of teeth. It has
been described that genetic diseases, infections
and environmental factors have an effect on the
size of the maxillary sinuses!”®!.
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Maxillary sinus anatomy is complex and has
significant variation from one person to
another®. In our present study, there is a
considerable difference between the two sides as
well as between genders. This suggests that the
maxillary sinus dimensions could be a reliable
source for determination of gender!™. In this
regard, CT calculations of maxillary sinuses, that
is, the anteroposterior, the transverse, and the
craniocaudal dimensions can be useful tool gender
determination in forensic medicine.

In a study done by Reham et al, it was found that
the largest average craniocaudal, mediolateral, and
anteroposterior extensions of the maxillary sinus
were 3.55, 2.04, and 3.15 respectively*?l. Another
study which had similar average dimension of the
maxillary sinuses was that of Tiwana et al ¥, 1t
stated that 33 mm (Craniocaudal), 23 mm
(Mediolateral), and 34 mm (Anteroposterior) were
the average measurements of the maxillary sinus.
Moreover, the study of maxillary sinus using high
resolution CT by Shahbazian et al™ revealed that
the anteroposterior and mediolateral measure-
ments of the maxillary sinuses were in the range
of 38 mm and 23.5 mm, respectively. However,
their study did not mention information about the
craniocaudal extension of the sinus

In our study, the average maxillary sinus volume
on the right side was found to be 40.7% more in
the male population as compared to the females
whereas on the left side, it was found to be 50.3%.
This suggests that the maxillary volume can be
used as a relatively accurate method to determine
the gender.

Conclusion

The location of Maxillary sinus ostium was
identified, dimensions of maxillary sinus were
noted and the distances were measured. The most
common location of the ostium was in the upper
third. The dimensions of the maxillary sinus
indicated bilateral asymmetry and there were
significant gender differences in our study.
Variability in the morphology of the maxillary
sinus has detrimental significance during surgical

procedures and to reduce the risk of post-operative
complications.
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