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ABSTRAK

Estimasi jenis kelamin merupakan langkah yang sangat penting dalam upaya identifikasi kasus
forensik. Identifikasi personal akan mendapat hasil akurat jika didapatkan 100% keseluruhan
rangka, namun hal ini tidak dapat dilakukan pada kasus kekerasan berat dan bencana alam. Oleh
karena itu, dibutuhkan parameter identifikasi yang tidak mudah rusak dan sering ditemukan
dalam keadaan utuh seperti sinus maksilaris yang melalui penelitian ini bertujuan untuk
mengetahui perbedaan dimensi volume sinus maksilaris pada pria dan wanita. Penelitian
observasional analitik dengan rancangan Cross Sectional ini menggunakan total 33 sampel hasil
CT scan Sinus paranasal dari 17 pria dan 16 wanita di Departemen radiologi RS Islam Sultan
Agung Semarang periode Januari – Desember 2024 yang memenuhi kriteria inklusi dan ekslusi.
Hasil analisis menunjukkan terdapat perbedaan yang signifikan volume sinus maksilaris pada
pria dan wanita, didapatkan nilai p = 0.003, dengan rerata volume sinus maksilaris pada pria
adalah 20.67 cm3 dan dimensi volume sinus maksilaris pada wanita adalah 16.7 cm3.
Berdasarkan hasil tersebut disimpulkan bahwa terdapat perbedaan signifikan antara sinus
maksilaris pria dan wanita.

Kata kunci: Estimasi jenis kelamin, dimensi volume sinus maksilaris
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ABSTRACT

Sex estimation is a very important step in forensic identification. Personal identification will be
accurate if 100% of the entire skeleton is obtain, but it cannot be done in several cases such as
severe violence and mass disasters. Therefore, an identification parameters that are not easily
damaged and are often intact is required, such as the maxillary sinus, which through this study
aims is to determine the difference in volume of the maxillary sinus in male and female. This
study is an observational study with cross sectional design used a total of 33 samples of
Paranasal sinus from 17 men and 16 female in the radiology department of Sultan Agung Islamic
Hospital Semarang for the period January – December 2024 who met the inclusion and exclusion
criteria. The analysis showed that there are significant difference in there was a significant
difference in the volume of the maxillary sinus in men and female, with a value of p = 0.003,
with the average volume of the maxillary sinus in men being 20.67 cm3 and the dimension of the
volume of the maxillary sinus in female being 16.7 cm3. Based on these results, it was concluded
that there was a significant difference between male and female maxillary sinuses.
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INTRODUCTION
Geologically and geographically, Indonesia has a high risk of disaster because it is located

at the confluence of four main plates, namely Indo Australia, Eurasia, the Philippines and the
Pacific 1 . Badan Nasional Penanggulangan Bencana reported that throughout 2022 there were
3,531 disaster events both caused by natural, non-natural and human factors. The victims caused
by natural disasters are 851 people died, 46 people are missing and 8,726 people are injured. One
of the major disasters that has ever occurred in Indonesia is the Lion Air JT610 plane crash
where in the accident of 189 victims, as many as 64 victims were not identified. Based on
Peraturan Pemerintah No. 36 tahun 2009 regarding health, giving orders to the government and
communities to carry out efforts to identify disaster victims 2 . The purpose of identifying the
deceased victim legally is intended to fulfill human rights so that their identities can be known so
it can be returned to their families and buried properly according to their religion during their
lives3.

Sex identification is crucial in determining identity because it can reduce the possibility by
half 4 . Parameters that are often used in determining gender include skull bones, pelvic bones,
foramen magnum, mandibles, long bones, teeth and several other characteristics5. In the event of
natural disasters, often the bodies found are already in a damaged or decomposing condition so
that the identification method using the parameters mentioned above cannot be done 6 , therefore
other parameters are needed for sex estimation. The maxillary sinus is a strong structure and
often remains intact even when bones and other structures are severely damaged, making the
maxillary sinus useful for the investigation of sex-related characteristics7.

The maxillary sinus is the largest paranasal sinus and fills the corpus maxillae 8 . The
maxillary sinus is pyramidal-shaped with apex leading laterally and at the base in the profunda of
the adjacent lateral wall of the nasal cavity 9,10 . Its medial wall is formed by the maxilla, and by
the inferior nasalis concha part os. Palatinum which is above the hiatus maxillaris. The sinus
opening is near the apex of the base, inside the center of the semilunar hiatus, which creates a
channel on the lateral wall of the riceus media8,11,12. Based on the consideration of complex sinus
structures, computed tomography is the gold standard used to visualize the anatomy of the
sinuses13.

MATERIAL ANDMETHODS
Material

This current study on the colleration between the dimension of maxillary sinus volume and
sex estimation was carried out at the Department of Radiology of the Sultan Agung Islamic
Hospital, Semarang using the results CT Scan of the paranasal sinuses patients.
Data Acquisition

This current study on the colleration between the dimension of maxillary sinus volume and
sex estimation was carried out at the Department of Radiology of the Sultan Agung Islamic
Hospital, Semarang using the results CT Scan of the paranasal sinuses patients for the period
January – December 2024. Based on patient data collection using the total sampling method, 43
were obtained who performed SPN CT Scan examinations and 33 samples were obtained that
met the inclusion and exclusion criteria.

This study included 20 – 40 years old patients with the right and left maxillary sinus
cavities well divined and without any pathology. The dimension of the maxillary sinus volume
were meassured manually by radiologists.
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1. Maxillary sinus height was measured on sagittal projection by measuring the maximum
diameter of the right and left sinus craniocaudals.

2. Maxillary sinus depth was measured on coronal projection by measuring the maximum
diameter of the right and left sinus anteroposteriors.

3. The maxillary sine width was measured on the coronal projection by measuring the
maximum width of the right and left sine.

The volume of the maxillary sinus was calculated using the following equation

Volume = (height × depth × width × 0.5)

After measuring maxillary volume stastical analysis was performed by independent sample t test.

RESULTS
After the calculation of the results obtained, a normality test was carried out using the

Kolmogorov Smirnov test. The test results showed that all groups of normally distributed data
had a p > value of 0.05 (Table 1).

Table 1. Normality Test
Male Female

p value Mean Distribution p value Mean Distribution
Volume 0.12 20.67 cm3 Normal 0.12 16.7 cm3 Normal

The mean values of the maxillary sinus for males was 20.67 cm3 and for females it was
16.7 cm3 (Figure 1). The results of the independent t-test test on the volume of the maxillary
sinus and sex showed a value of p = 0.003 where the value was less than 0.05. This shows that
there was a significant difference in the dimensions of maxillary sinus volume in male and
female.

Figure 1. Difference in mean of the maxillary sinus in male and female

DISCUSSION
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This study showed that the average volume of maxillary sinuses in men was 20.67 cm3.
This was much larger than the average volume of the maxillary sinuses in female, which was
16.7 cm3. This is in line with previous research by Wuu, et al which showed an average
maxillary sinus volume was 19.78 cm3 in male and 15.55 cm3 in female. Similar research by
Raduleco, et al also obtained the results of measuring the volume of the maxillary sinus in men
was 16.73 cm3 and the volume of the maxillary sinus in female was 12.48 cm3.

This shows that there is a significant difference in volume between male and women
according to Kanthem, et al the accuracy rate is 79%14. In addition, studies conducted in Europe
show that the maxillary sinuses of male are larger in dimensions than female 15.

In 2013 Vidya, et al conducted a study on 30 dry skull bones originating from India by
measuring the height, length, width and volume of the maxillary sinuses on each side. The results
showed that the measurement and volume of the maxillary sinuses were slightly larger compared
to that of female.

Study Limitations
The study had limitations regarding the number of samples, so the results obtained may

not be fully representative of the larger population. In addition, this study only uses the CT Scan
of the paranasal sinuses and still uses manual volume measurement.

CONCLUSION
There was a difference in the dimensions of the maxillary sinuses measured using

Computed Tomography (CT) scans of the Paranasal Sinuses in men and female with the average
dimensions of the maxillary sinuses in male being 20.67 cm3 and the average dimensions of the
maxillary sinuses in women being 16.7 cm3.
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APPENDICES

Appendix 1: Maxillary volume measurements’
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Appendix 2: SPSS Output

a. Normality test

b. Independent sample t test


