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ABSTRACT
Introduction: Measurement of different dimensions of maxillary sinus and anterior wall
thickness of maxillary sinus by Computed Tomography in normal Nepalese population
Methods: Dimensions of 90 patients were measured in CT PNS using Syngovia Software.
AP diameter, width and anterior wall thickness were measured in axial images and height was
measured in coronal images.
Results: The mean volume of maxillary sinuses in study of male population on left and right
side were 17.09 cm3±3.89, 17.19 cm3 ±4 respectively whereas in female were 15.64 cm3±3.5
and 15.21cm3±3.2 respectively as shown in Table 1. This shows the volume of male was
significantly larger than female with P- Value = 0.012 (<0.05). Similarly, the thickness of
Anterior Wall (AW) of maxillary sinus was also measured in this study and the mean value of
left and right side in male were 0.16cm± 0.04 and 0.15cm± 0.03 respectively and in female
were 0.12cm± 0.04 and 0.14cm± 0.02 respectively.
Conclusion: This study showed that CT is a reliable method for the measurement of different
dimensions of the maxillary sinus. The result showed greater mean value of volume in male
than female with significant differences. So this study concluded that the measurement of
volume of maxillary sinus can help in the identification of gender which can be very useful for
forensic sciences.
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The paranasal sinuses are complex anatomical
structures with a significant inter-individual
variation. The use of computed tomography
(CT) instead of plain radiography in the
work-up of paranasal sinus pathology
was recommended in the beginning of the
1990's.1
Licensed under CC BY 4.0 International License which
permits use, distribution and reproduction in any
medium, provided the original work is properly cited

NJR VOL 8 No. 2 ISSUE 12 July-Dec; 2018

8

Khanal UP et al. Computed Tomography Paranasal Sinus

Individual identification is a subtle concept
and often one of the most important priorities
in mass disasters, road accidents, air crashes,
fires, and even in the investigation of criminal
cases. Matching specific features detected
on the cadaver with data recorded during
the life of an individual is an important
aspect in forensics, and can be performed
by fingerprint analysis, deoxyribonucleic
acid matching, anthropological methods,
radiological methods and other techniques
which can facilitate age and sex identification.
Sinus radiography is one such method that
has been used for determination of the sex
of an individual. Hence, an attempt is being
made to use the different dimensions of the
maxillary sinus in the determination of sex
using coronal and axial sections of plain
computed tomography (CT) scan.2

can be obtained from a conventional X-ray,
detail information of internal organs and
other structures is not available. In CT, the
X-ray beam moves in a circular pattern
around the body. This allows many different
views of the same organ or structure. The
X-ray information is sent to a computer that
interprets the X-ray data and displays it in a
two- dimensional (2D) form on a monitor. CT
scans may be done with or without contrast
media. Patient should be in supine position
with Head first with arms beside the trunk for
CT scan of PNS. Topogram is taken in Lateral
position 2-3 cm anterior to the tip of nose for
coronal, level of the vertex for axial, including
from the level of the hard palate to the upper
limit of frontal sinus.

Maxillary sinus is the largest of paranasal
sinuses located in the body of maxilla. There
are various shapes of maxillary sinus, that is;
triangular, leaf, scapular, and renal shaped.3
It varies greatly in size, shape, and position
not only in different individuals but also
in different sides of the same individuals.
Hence, maxillary sinus can be used for gender
determination.2

Study design
This was a prospective study carried out
at Department of Radiology and Imaging,
Tribhuvan University Teaching Hospital,
Kathmandu, Nepal during the period from
June 2017 to September 2017. Sample was
taken through random sampling method.

This study helps to find out the normal
dimensions of maxillary sinus in different
age groups and sex groups, and hence help to
determine upper limit of normal dimension of
maxillary sinus. Measuring the dimensions
and volume of maxillary sinus helps for
gender determination in forensic sciences.
CT scanning is a non-invasive diagnostic
imaging procedure that uses a combination of
X-rays and computer technology to produce
horizontal, or axial, images (often called
slices) of the body. CT scans are more detailed
than conventional X-rays. In conventional
X-rays, a beam of X-rays is aimed at the body
part being studied. A detector behind the body
part captures the variations of the energy beam
after it passes through skin, bone, muscle,
and other tissue. While much information

METHODS

Inclusion Criteria
A total of ninety nine patients were included
in this study, (above 18 years) referred for
CT PNS but without pathological findings.
Patients of both genders were selected.
Exclusion criteria
Patients with history of any sinus pathology or
trauma, facial asymmetry or septal deviation,
or who has undergone surgical procedures
were excluded.
Materials used
Method of Measurement
In this study, CT scan was performed on
Siemens Somatom Definition AS+ and
dimensions of maxillary sinus were measured
in axial and coronal sections (Figure 1). Data
were transferred to the workstation Syngo.via
Software and obtained images were reviewed
by radiologists.
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In axial slices
1. The width at the middle of the maxillary
sinus
2. Maximal depth (anteroposterior) diameter
3. The thickness of the bony anterior wall (at
canine fossa)
In coronal slices
1. Maximal height of the maxillary sinus.
After measuring all three dimensions, volume
of the maxillary sinus was calculated using
the following formula:
Maxillary sinus volume = Width x
anteroposterior x craniocaudal diameter x
0.5.1

Descriptive statistics of different measured
variables were presented in Table 1. P-value of
volume of male and female in different sides
was calculated using one way ANOVA which
was presented in Table 2. And by comparing
the mean volume of both sides between male
and female, a significant difference between
male and female was shown with p-value
0.012 at 95% CI.

Figure 2: Gender Distribution of Population

4

Figure 3: Distribution of Mean Volume of
both left and right side in Male and Female
Figure 1: Measurements; 1: Width, 2: AP
diameter, 3: Height, 4: AWT
Data analysis
Statistical analysis was carried out with the
help of SPSS version 20 and Microsoft Excel.

RESULTS
A total of 90 patients were enrolled in this
study. Among 90 samples, 46 were male and
44 were female consisting of 52% and 48%
respectively which is shown in Figure 2.

Figure 4: Distribution of Mean value of AWT
of both left and right side in Male and Female
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Table 1: Male, Female distribution of Mean Value, SD, Median and Range

right

left

right

left

AP
Diameter
right
left

17.19
4
14
10.529.6

17.09
3.89
15

0.15
0.03
0.15

0.16
0.04
0.15

3.5
0.31
3.4

3.51
0.31
3.4

3.5
0.3
3.57

10.5-29.6

0.09-0.27

0.1-0.33

3-4.3

3-4.5

2.9-4.1

15.64
3.5
16

0.14
0.02
0.14

0.13
0.02
0.13

3.39
0.25
3.5

3.33
0.22
3.3

10.5-24.6

0.11-0.1

0.11-0.1

2.9-3.85

3.39
0.29
3.6
2.93.82

Volume
Male
Mean
SD
Median
Range
Female
Mean
SD
Median
Range

15.21
3.2
16
10.424.8

AWT

Table 2: P-Value of Volume of maxillary
sinus (One Way ANOVA)
Volume

P-Value

Left and Right side of female

0.54

Left and Right side of male

0.89

Left side of both Male and
Female
Right side of both Male and
Female

0.012
0.012

DISCUSSION
The aims of this study were to estimate
different dimensions of the maxillary
measured on CT PNS, define a cut-off
values for the normal upper and lower limits
of the different measured structures. Four
dimensions of maxillary sinus were measured
(i.e. AP diameter, AWT, Cranio-caudal
diameter, Width).
And by comparing the mean volume of both
sides between male and female, a significant
difference between male and female was
shown with p-value 0.012 at 95% CI.
However, the comparison of volume between

Height

Width

right

Left

right

left

3.49
0.32
3.5
2.84.2

2.76
0.32
2.69
2.23.8

2.75
0.26
2.7
2.33.3

3.34
0.21
3.4
2.883.7

2.66
0.31
2.61
2.23.6

2.71
0.32
2.65
2.13.7

2.8-3.8

left and right side of both genders didn’t show
significant difference. Similarly, the thickness
of anterior wall measured at canine fossa was
larger in male than female.
This result agreed with the result of the study
conducted by Sahlstrand-Johnson et al1,
Sharma et al4 and Dkhar W et al5 whose results
was larger dimensions of maxillary sinus in
males than female. The mean value of the
maxillary sinus volume was 15.7 ±5.3cm3 (p
= 0.04).1 The average volume in female was
13.92 cm3 (SD = 4.29) and male was 15.031
cm3 (SD = 5.15). In this study, the mean
volume of male in left and right side were
17.09 cm3, 17.19 cm3 respectively whereas
in female were 15.64 cm3 and 15.21 cm3
respectively as shown in Table 1. This shows
the volume of male was significantly larger
than female with P- Value = 0.012 (<0.05).
This shows the result of the maxillary sinus
measurements is consistent with the previous
report.
Similarly, the thickness of AW of maxillary
sinus was also measured in this study and the
mean value of left and right side was 0.15 cm
and 0.14 cm respectively. The measurement
of AWT can be very useful for the decision
making in surgical intervention
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CONCLUSION
This study showed that CT is a reliable method
for the measurement of different dimensions
of the maxillary. The result showed greater
mean value of volume in male than female
with significant gender wise differences. So,
this study concluded that the measurement
of volume of maxillary sinus can help in
the identification of gender which can be
very useful for forensic sciences. This type
of study should be done in larger number of
normal adult population to make the study
more reliable.
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