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ABSTRACT

Aim: To determine gender from the morphology of maxillary sinus through digital radiography.

Study Design: Descriptive study

Place and Duration of Study: Kuwait Teaching Hospital and Khyber Teaching Hospital Peshawar from 1%t

January 2020 to 30" June 2020.

Methodology: Radiographs (AP view) of 64 male subjects were used and morphometric parameters of maxillary

sinus were analyzed

Results: The mean height and width of right maxillary sinus in males was 28.15mm and 25.04mm. Results were
found statistically highly significant. Similarly, the mean height and width of left maxillary sinus in males was 28.91

mm and 25.33 mm.

Conclusion: It is possible to determine male gender from the height and width of maxillary sinuses with the help

of anteroposterior (AP) view of digital radiographs.
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INTRODUCTION

Identification of a human being is essential for many
reasons such as for family members, humanitarian,
emotional reasons and for the court of law before passing
verdict.1? |dentification is required both in a living and dead
body. The positive identification of an unknown human
remains is among the most important part of any
medicolegal investigation for both the judicial and ethical
reasons.® Forensic radiology consists of performance,
interpretation and then the reporting of the radiological
examinations and procedures which concerns the law/ or
courts.* Gender is determined radiologically by the help of
bones such as pelvis, skull and femur. However, these
bones are disfigured badly in incineration, and therefore the
maxillary sinuses are used for identification in such cases.®
Radiography has the advantages of its general availability,
comparatively low cast and low radiation doses as
compared to three dimensional (3D) cone beam computed
tomography.® The use of radiographs has been traced back
to early 1900's for identification of unknown human
remains.” Radiological examination is frequently used for
this purpose, thus making the radiologist as a key for the
identification procedure.® For identification in routine and
mass disasters, the radiographs are being used since long
effectively, swiftly and easily.® Furthermore, nowadays,
forensic pathologist are getting trained in collecting and
reading radiological data by working in close collaboration
with radiologists.’® The features taken into account for the
identification in dead persons include age, sex, fingerprints
and footprints, general development including stature,
complexion, religion, teeth, superimposition, DNA
fingerprinting, anthropometric measurements and personal
belongings.!! Two of the accurate applied methods of
identification are finger printing which becomes impossible
sometimes such as in incinerated, fragmented or
decomposed human bodies and DNA finger printing,
another accurate method of identity, which requires
advance laboratory facilities and time but sometimes

become impossible, especially if the body remains are
degraded badly.!?

In forensic medicine, anthropometric characteristics
have fundamental importance in solving problems of
identification.’® Identification of sex is one of the most
important parameters of personal identity.* Gender
identification is done through various body parts, mainly
through pelvis skull and long bones.®® It is necessary to
compare the antemortem record with the post mortem
record to identify the dead body. However, identity is
difficult to establish with routinely used forensic procedures
after development of marked postmortem changes.'® In
warfare, explosions, incinerated, decomposed bodies and
other mass disasters like aircraft crashes, all the bones get
badly disfigured while maxillary sinuses remain intact,
therefore they can be used for identification.’

Maxillary sinuses are two air filled cavities present in
maxillary bone, are the largest of all paranasal sinuses is
the first paranasal sinus to develop at the age of 10 weeks
in utero.!’® There are two stages of development of
paranasal sinuses. The first stage is prenatal phase also
known as primary pneumatization and second stage of
secondary pneumatization which continues from prenatal
stage through adulthood.*® Its development is continued till
3 decade in males and 2" decade in females.’® It has
been reported that genetic diseases, post-infections and
environmental factors can affect the sizes of maxillary
sinuses.®

Sexual dimorphism is a term used to describe the
systemic difference in either the shape or size between the
individuals of different sexes in the same species. Sexual
dimorphism is exhibited by maxillary sinuses of various
species.'” The characteristics of maxillary sinus makes its
utility as an important sinus for forensic identification.2°
Analysis of the maxillary sinus may be helpful in the field of
forensic medicine.?* Gender identification through
morphology of the maxillary sinus with help of digital
radiography is thus helpful to provide easy, less expensive
way of gender identity.’” In developing countries, like
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Pakistan X-ray facility is commonly available, as compared
to computed topography (CT) scan which is expensive,
unaffordable and more technical. Therefore, further
research is needed to evaluate the usefulness of digital
radiography for estimation of gender and identity through
maxillary sinu.?°

PATIENTS AND METHODS

This descriptive study was conducted at Kuwait Teaching
Hospital and Khyber Teaching Hospital Peshawar from 15t
January 2020 to 30" June 2020 and comprised 64 male
patients for their ENT related problems and were advised
X-ray (AP view showing maxillary sinuses). Patients age
between 25-40 years, eruption of all permanent teeth and
the included radiographs showing completely formed left
and right maxillary sinuses with clarity, adequate density
and contrast were included. Patients of images with errors
in radiograph processing and artifacts and images with
pathologies or malformations of maxillary sinuses were
excluded. An image processing programmer microdicom is
used for measuring dimensions of height and width of all
radiograph samples. This programmer was fed with a
sample radiograph showing left and right maxillary sinuses
and height and width is measured in the mid-line along y-
axis and x-axis of radiographs under the guidance of a
radiologist (Fig. 1). The data was entered and analyzed
through SPSS-20.

Fig.1: Radiograph showing measurement of height and width of
maxillary sinuses in millimeters

RESULTS

The means of height of right maxillary sinus in was 28.15
mm, width of right maxillary sinus was 25.04 mm, height of
left maxillary sinus was 28.91 mm and width of left
maxillary sinus was 25.33 mm. Statistically the difference
was significant (P<0.05) (Table 1, Fig. 2).

Table 1: Height and width of maxillary sinus (mm)

Variable Mean+SD
Age 29.81+5.97
Height right maxillary sinus 28.15+5.14
Width right maxillary sinus 25.04+4.53
Height left maxillary sinus 28.91+4.0
Width left maxillary sinus 25.33+£5.59

25
: .
23 4

Height of right maxillary  Width of right maxiilary ~ Height of left maxillary  Width of left maxillary
sinus sinus. sinus sinus

Fig. 2; Differences in measurements of height and width of
maxillary sinus (mm)

DISCUSSION

Identification is the determination of the individuality of a
person. Sex determination becomes medicolegally
important in cases of divorce, marriage, impotence,
legitimacy, heirship and rape.!! Establishing Identity from
the human skeletal’'s remains is an important forensic
procedure. Determination of a gender and age is an
integral part of identification. It has been reported about
accuracy rate of gender determination that it is 100% from
a complete skeleton, 98% from both the skull and the
pelvis, 95% from pelvis only or the pelvis and long bones,
90-95% from the skull and long bones and 80-90% from
long bones only.*6 Recent literature shows that Computed
Tomography has excellent diagnostic accuracy due to its
high special resolution and broad availability. There is more
literature available on the analysis of facial sinuses by
means of computed tomography. It is a highly effective
technique because it provides tridimensional information,
diminishes the overlapping of structures through sectional
images, thus allowing satisfactory assessment of anatomy
of sinuses and their variations. When complete human
skeleton is not available then the height and width of
maxillary sinuses can be used to determine sex along with
other bones.??

In this present study, 64 radiographs were used to
measure the height and width of maxillary sinuses.
Cristhiane et al?> who conducted their study on panoramic
radiographs of maxillary sinuses in Brazil noted that the
mean height for the right maxillary sinuses in males was
30.74+3.59mm as compared to 27.71+£3.92mm for females’
right maxillary sinuses height. They noted that the mean
width for the right maxillary sinuses in males was
48.57+4.49mm as compared to 45.18+2.83mm for females.
Similarly, the mean height and width for left maxillary
sinuses were 30.99+3.38mm and 48.77+4.24mm
respectively for males and for females, these values were
28.78+3.39mm and 44.61+4.62mm respectively. This study
also shows that maxillary sinuses are higher and wider in
males as compared to females.

Thais et al'? conducted research over articles which
were published in Brazil between 2003 and 2014 about
determination of sex and identification from maxillary and
frontal sinuses radiography and computed tomography.
The articles showed that there was marked difference
between male and female maxillary sinuses dimensions
both on radiographs and computed tomography and hence
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maxillary sinuses can be reliably used for
determination as compared to frontal sinuses.

Similar results were also noted by Teke et al'® who
used computed tomography to determine sex through the
size of maxillary sinuses who found that the size of
maxillary sinuses of females were smaller than the males.
Ruhi et al'® conducted a study for gender estimation from
maxillary sinuses by lateral radiography on 50 subjects (25
males and 25 females) free of maxillary sinuses diseases,
by taking lateral radiographs and then the area and
perimeter of maxillary sinus was showed that the perimeter
and mean area of maxillary sinus in males was 5.2885 cm
and 1.7261 cm? and in females, it was 4.3901 cm and
1.3424cm?. They concluded that gender can be identified
from measuring dimensions of maxillary sinuses through
radiography.

gender

CONCLUSION

The male gender can be determined from the height and
width of maxillary sinuses with the help of anteroposterior
view of digital radiographs.
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