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Letter to the Editor
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Dear Editor-in-Chief

Skeletal analysis for sex determination is the first
step of forensic medicine, and is mainly based on
analyzing the skull, pelvis, iliac bone, and man-
dibular bone. However, these bones cannot be
used for sex identification when they are severely
damaged in criminal cases, natural disasters, or
other types of major trauma. The maxillary sinus
is an important structure because it often remains
intact even when other bones are severely dam-
aged, which makes it worthwhile to investigate
the sex-related characteristics of the maxillary
sinus (1).

Diagnostic tests such as Computed Tomography
(CT) and Magnetic Resonance Imaging (MRI)
have been used as standard approaches for de-
termining the size of the maxillary sinus. Howev-
er, the application of these methods is restricted
by their high cost and low accessibility. The re-
cent introduction of cone-beam computed to-
mography (CBCT) has reduced the disadvantages
of CT scans and MRI, with CBCT making it pos-
sible to acquire volumetric images rapidly with
exposure to only low doses of radiation (2). In
particular, three-dimensional (3D) models con-
structed from CBCT image data can facilitate the
accurate visualization of structural information

about the skull, teeth, and soft tissue, which
makes this approach suitable for the analysis of
the complex anatomical structure of the maxillary
sinus.

This study measured the dimensions of the max-
illary sinuses of subjects by reconstructing CBCT
image data into 3D models. To establish the reli-
ability of measurements of the maxillary sinus for
sex identification, morphological differences in
the maxillary sinuses according to sex were iden-
tified.

The Institutional Review Board of the Dental
College Hospital at Dankook University reviewed
and approved this study (DKUDH IRB 2020-02-
007).

CBCT data of outpatients at the Dento-Maxillo-
Facial Radiology Unit of the Dental College
Hospital at Dankook University were obtained.
The subjects comprised 60 patients (30 males and
30 females) aged 20-40 years (mean age 22.82
years) who did not have missing teeth, facial
asymmetry, or systemic diseases. The CBCT data
of the subjects were obtained using a CBCT
scanner (Alphard 3030, Asahi, Kyoto, Japan) in
the Digital Imaging and Communications in
Medicine (DICOM) format. Mimics (Materialise,
Leuven, Belgium) was used to import the DI-
COM files and reconstruct the 3D skull models.
The width, length, and height of each maxillary
sinus, the distance between the infraorbital fo-
ramina, and the distances between the maxillary
sinuses were measured based on previously re-
ported methods (1-3). The results were analyzed
statistically at a 95% significance level using ver-
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sion 20.0 of the Statistical Package for the Social
Sciences (SPSS, IBM, USA). The Mann-Whitney
test was used to analyze the differences in the
maxillary sinus measurements according to sex.

The mean distances between the infraorbital fo-
ramina were 37.67 and 23.33 mm in males and
females, respectively (x°=10.106, P=0.001) (Fig.

1.

(4)

Fig. 1: Measurements of maxillary sinus ((1). Distance of Infraorbital Formina, (2). Distance of sinuses, (3). Width,
(4). Length, (5). Height)

In addition, the mean distances between the max-
illary sinuses were 36.03 and 24.97 mm in males
and females, respectively. The mean width of the
maxillary sinus was 36.55 mm in males and 24.45
mm in females on the left side, and 35.20 and
25.80 mm on the right side. The mean lengths of
the maxillary sinus in males and females were
38.12 and 22.88 mm, respectively, on the left side,
and 39.42 and 21.58 mm on the right side. For
mean heights of the maxillary sinus in males and
females were 37.33 and 23.67 mm, respectively,
on the left side, and 37.80 and 23.30 mm on the
right side (Table 1). 3D models of the maxillary
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sinus reconstructed from CBCT images of the
head and neck can allow accurate size measure-
ments to be made for sex identification (1). This
study found that all of the measured dimensions
of the maxillary sinus were significantly greater in
males than in females. Kanthem et al. similarly
observed that the maxillary sinus is larger in
males than in females (2). Chatterjee et al. also
reported that the size of the maxillary sinus varies
with sex (4). Therefore, studies of sex-related dif-
ferences in the maxillary sinuses can generate ref-
erence values for use in forensic applications.
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Table 1: Average rank of maxillary sinus of subjects in sex

Measurements N Mean number  chi-square P-value

Distance of Male 30 37.67 10.106 0.001*

Infraorbital Female 30 23.33

Formina

Distance of Sinus- Male 30 36.03 6.023 0.014*

es Female 30 24.97

L Width Male 30 36.55 7.201 0.007*
Female 30 24.45

L Length Male 30 38.12 11.413 0.001*
Female 30 22.88

L Height Male 30 37.33 9.186 0.002*
Female 30 23.67

R Width Male 30 35.20 4.346 0.037*
Female 30 25.80

R Length Male 30 39.42 15.641 0.000**
Female 30 21.58

R Height Male 30 37.80 10.483 0.001*
Female 30 23.30

* P -value were obtained by Kruskal-Wallis(P <0.05)
“ P -value were obtained by Kruskal-Wallis(P <0.001)
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