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Abstract : Sex estimation is a key procedure in the forensic identification process, and skeletal-based assessment
is primarily performed using sexual dimorphism observed in the pelvis and skull. The paranasal sinuses, including
the maxillary sinus, are located within the facial bones and tend to remain relatively well-preserved after death.
Due to their substantial anatomical variability among individuals, their potential use as an auxiliary indicator
in forensic identification has been suggested. This study aimed to determine whether differences in sex and
laterality exist by automatically segmenting the maxillary sinus and calculating its volume using a U-Net-based
deep learning model applied to 70 Korean postmortem computed tomography scans. As a result, the U-Net model
demonstrated overall high segmentation performance (0.8921+0.019). The maxillary sinus volumes calculated
by the model showed no statistically significant differences between sexes or between the left and right sides,
which is consistent with findings reported in previous studies. This study demonstrates the feasibility of deep
learning-based morphological analysis of the maxillary sinus. In the future, by generating a large training dataset
using both ante-mortem and postmortem computed tomography images with the proposed model, it is expected
that a three-dimensional CNN-based system for sex and age estimation may be developed, potentially achieving
superior performance compared with existing approaches.
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Fig. 1. The scheme of U-Net architecture used for maxillary sinus region segmentation in this study.

DSC(Dice similarity coefficient) =

Ground Truth Model Prediction

Fig. 2. Illustration of the concept of Dice similarity coefficient
(DSC).
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Fig. 3. Maxillary sinus segmentation results (A) The highest DSC case, (B) The lowest DSC case.

2. ?I8= Volume 3t A SHEHN

SAE g 72 3541 YEES ge R R &
gstgod, A fgE Ryl FF3 FZHAL ¢ o|E
o] B¥ = Fig. 494 Yetdigict. $4<] B4 fg= #
(2022712 em’)2k 049 2] B HEF 23 (1758
771 emHE HZHS W G YEF B} 4=
o g 2 o2 et 9 7 YEE B b3
A A AARE Y38 Shapiro-wilk RS AAS 2
I Ao AA g Rule AFAEE wESHA £l
(p<005. p=0009). &4l HA AEZ Rl 74
< W5t AL =2 UENHT(p>0.05,p=0.764). o]l =
gt F A 7ke] {oudt zolg ASr] Y vlmae
729l Mann-Whitney U-testS AASFRH 4 A3t &
A3t 49 AA e £ Ttole fouldt xfo|7k 1
Bt S RISt (p=0372). &, El 7+ Y
= AA R FAHOR {3t zolg Ho|x| okgtth
(p>0.05).

F7h2, B 218 HA 704N B 78 ¢
o] JEZo &7 =9 Hulof M= L AA
sto] g ghe] By EEHUA | dig BEZE Fig. 59|
UER Stk 1812 #29] B 53] (9.63+3.84 em)E
S 2o PF By (927+376em)ETt AHoR o &

|

25 A
20.22%7.12
201

Volume (cm3)

0 —_—

Male Female

Fig. 4. Comparison of maxillary sinus volume between male and
female calculated by proposed model in this study.
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