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ABSTRACT 
 

Aim: To determine gender through digital radiography from the height and width of maxillary sinus. 
Study Design: Descriptive study. 
Place and duration of study: Kuwait Teaching Hospital and Khyber Teaching Hospital Peshawar from 1st January 2020 to 
30th June 2020. 
Methodology: AP view of radiographs of 64 female participants was used and analysis of morphological parameters of maxillary 
sinus was done by using microdicom software. 
Results: The mean height and width of right maxillary sinus was 22.39mm and 22.54mm respectively while the mean height and 
width of left maxillary sinus was 22.39mm and 20.81mm respectively and was found to be statistically highly significant. 
Conclusion: Determination of female gender can be done with the help of anteroposterior view of digital radiographs from the 
height and breadth of maxillary sinuses. 
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INTRODUCTION 
 

Whenever there is a catastrophe, radiology plays a pivotal role to 
determine gender that ultimately helps in identification of human 
bodies that are decomposed, charred or mutilated.1 Bone sexing is 
an effective tool since the male and female bones show significant 
differences in terms of shape and size of anatomical structures. 
Pelvis is the first while skull is the second best region for sex 
determination2. Stature and gender determination in both the living 
and dead constitutes the basis of identification of human body3. 

The paranasal sinuses develop as the out pouching of nasal 
epithelium into the bones outlining the nasal cavity during the 3rd-
4th month of intrauterine life and opens up in the middle nasal 
meatus.4 In cases of incineration, the identification process 
becomes much more difficult and while the bones becomes 
deformed, maxillary sinuses still remain intact and could be used 
as a measure to identify the corpse5. In previous studies it has 
been found that in male population the maxillary sinuses are 
considerably larger in dimensions than in females that forms an 
important basis for gender identification6. 

Since CT scans and MRI are the preferred techniques but in 
the developing country like Pakistan, digital radiography is a cost 
effective method to be used to serve the same purpose.7 

 

MATERIALS AND METHODS 
 

This study included x-rays of 64 female participants who visited 
Khyber Teaching Hospital and Kuwait teaching hospital, Peshawar 
in ENT department and were advised radiography with 
anteroposterior view of maxillary sinus. The cases that were 
included were those with age from 25 to 40 years, with all 
permanent teeth erupted and those that had X-ray scans with clear 
image of maxillary sinuses and adequate contrast and density. 
Those radiographs were excluded that had errors or unclear 
images, artifacts and those with any pathology or deformed 
maxillary sinus. After obtaining official permission from Ethical 
Review Board of Kuwait teaching hospital and Khyber teaching 
hospital Peshawar, verbal informed consent was taken from the 
patients who have been visiting the said hospitals for their 
treatment, and who have done their digital radiography (AP view 
showing maxillary sinus) for their E.N.T related problems. The 
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height and width of all the radiographs were measured using 
microdicom, an image processing programmer. The X-Ray sample 
with details showing left and right maxillary sinuses was fed into 
the microdicom and height and breadth of sinus was measured in 
the mid-line along y-axis and x-axis of radiographs under the 
supervision of radiologist. 

Measurements of dimensions obtained from radiographs 
were fed in excel spreadsheet and SPSS Version 20 software is 
used. To analyze differences between males and females gender, 
T student test is used. 
 

 
X-Ray Scan showing measurement of maxillary sinuses (height and 
breadth) in millimeters in females 
 

RESULTS 
 

The mean height of right maxillary sinus in females was 22.39mm 
with a p value of 0.001whereas the mean width of right maxillary 
sinus was 22.54mm with a p value of 0.002.The mean height of left 
maxillary sinus in females was 22.78mm with a p value of 0.001 
whereas the mean width of left maxillary sinus was 20.81mm with 
a p value of 0.001 (Tables 1-2, Fig. 1). 
 
Table 1: Height and width of maxillary sinus (n=64) 

Variable Mean±SD 

Age (years) 31.91±4.68 

Height right maxillary sinus (mm) 22.39±2.58 

Width right maxillary sinus (mm) 22.54±4.18 

Height left maxillary sinus (mm) 22.78±4.32 

Width left Maxillary sinus (mm) 20.81±3.47 
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Table 2: Value of Maxillary sinus height and width (n=64) 

Variable Mean±SD P value 

Height right maxillary sinus (mm) 22.39±2.58 0.001 

Width right maxillary sinus (mm) 22.54±4.18 0.002 

Height left maxillary sinus (mm) 22.78±4.32 0.001 

Width left Maxillary sinus (mm) 20.81±3.47 0.001 

 
Fig. 1: Differences in measurements of height and width of maxillary sinus 
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DISCUSSION 
 

In mass disasters, stature estimation and gender determination 
becomes the first step to identify the mutilated, disfigured and 
incinerated dead bodies.7,8 A study done among Kirdashian 
population showed accuracy rate of 71% among the female 
population to estimate gender. They also found out that maxillary 
sinus could serve as an important source to determine race and 
gender8. 

The results of our study showed that the dimensions of 
maxillary sinuses in females are less in height and measures 
22.39mm and 22.78mm on right and left sides respectively. A 
study done in Gwalior region using 41 CT scan images of female 
patients showed a mean height of 24.33 and 24.93mm on right and 
left sides respectively, that is quite similar to the results of our 
study.9 Variations in the maxillary sinus height, width and volume 
have been reported in different cultures. A study done in Aachen 
University reported that variation in dentition influences the value 
of volume and surface of maxillary sinus and the gender 
determination could be analyzed with increase in pneumatization 
of maxillary sinus10. 

A study conducted in Turkey reported significant difference 
in male and female maxillary sinus while considering various 
parameters including anteroposterior diameter, transverse 
diameter and volume of the sinus. The accuracy rate for the female 
gender was found to be 80%11. 

A study done in Poland compared the CT scans and found 
out no sexual dimorphism among the population from birth to 18 
years old, though the dimensions and the volume tend to be 
greater in the males than in females12.. 

In the present study, 128 were used to measure the height 
and width of maxillary sinuses of 64 female radiographs. The p 
values for right maxillary height and width are 0.001 and 0.002 
respectively and are highly significant statistically. The p values for 
left maxillary sinuses height and width are 0.001 and 0.001 
respectively and again both are highly significant statistically. 

In a study, 420 CBCT Scans were done among a Brazilian 
population ranging in age from 18 years to 40 years and above. It 
was found out that evident morphological changes occur with the 
progressive age and females have contrasting difference in 
morphology and volume as compared to male population. The best 
discriminating factor was height of maxillary sinus that was lesser 
in value in females than in males.13 CBCT has been frequently 
used to screen the disease and pathological processes.14. 

A study conducted in Iran found out a contrasting difference 
between height and length of maxillary sinuses though it was 

reported that sexual dimorphism does not exist while comparing 
width of maxillary sinuses15. 

A study done in Turkey, collected 127 CT Scans and found 
out 69 percent accuracy to determine gender on basis of height, 
length and width of maxillary sinus16. 

In Indonesia, 138 CBCT radiographic images were 
examined to visualize maxillary sinus size and mandibular canal 
position in male and female subjects. It was found out that sex 
determination can be done from height, length, and breadth of the 
maxillary sinus, as well as the distance from the mandibular canal 
to the inferior border of the mandible.17 Maxillary sinus plays an 
important role to determine gender when other methods of 
identification are not applicable18. 
 

CONCLUSION 
 

Determination of gender is possible from the height and breadth of 
maxillary sinuses through anteroposterior view of digital 
radiographs. 
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