
Suresh Sukumar. et al SEX DETERMINATION BY MASTOID PROCESS IN SOUTH INDIAN POPULATION 

 

  Int  J  Cur  Res  Rev,  Sept  2012 / Vol  04 (18) ,  

Page 133 
 

  

 

 
IJCRR 

Vol 04 issue 18 

Section: Medical 

Imaging Technology 

Category: Research 

Received on:31/07/12 

Revised on:08/08/12 

Accepted on:15/08/12 

SEX DETERMINATION BY MASTOID PROCESS IN SOUTH 

INDIAN POPULATION 
 

Suresh Sukumar
1
, Sushil Yadav

1
,
 
Vimal Kumar M

2
, Manju H B

1 

 
1Department of Medical Imaging Technology, Manipal College of Allied Health Sciences, 

Manipal University, Manipal  
2Department of Anatomy, Kasturba Medical College, Manipal 

 

Email for Correspondanding Author: suresh.medicalimaging@gmail.com 

ABSTRACT 

Objective: The purpose of this study was to evaluate the significance for sex determination of the 

measurement of the area formed by projection of 3 craniometric points related to the mastoid process: the 

porion, asterion, and mastoidale points. Method: Fifty skulls, 25 males and 25 females, were analysed. 

The three craniometric points were located and marked on both side of the skull and the measurement was 

done by digital calliper (0.01mm).The area of mastoid triangle was calculated by means of the Heron’s 

formula. Total area calculated was done by adding the areas (mm
2
) obtained on each side.  

Result:From this study the areas of the mastoid triangles in male skulls 1611.747 mm
2 

> areas of the 

mastoid triangles in female skulls1 241.13 mm
2. 

Minimum area of mastoid in male Right Area (mm
2)

 is 

702.36 and left area is 680.16 with Total Area (mm
2)

 1411.08. Maximum area of mastoid, in male Right 

Area (mm
2)

 is 991.84and left area is 1008.25with Total Area (mm
2)

 2000.09. . Minimum area of mastoids, 

in female Right Area (mm
2)

 is 506.56and left area is 468.81with Total Area (mm
2)

 982.58. Maxium aread 

of mastoiod in female Right Area (mm
2)

 is 857.35left area is 848.16with Total Area (mm
2)

 1705.51 

 

 

INTRODUCTION 

Historically, human identification is one of the 

most challenging subjects that man has 

confronted. In the skull, the temporal bone is 

highly resistant to physical damage
1
; thus it is 

commonly found as remainder in skeletons that 

are very old; this study examines patterns of 

variation within a group, particularly the variation 

between sexes. The topic of this study is the 

mastoid process, which can be defined as a cone-

shaped process of the temporal bone located 

posterior to the external auditory meatus that 

projects inferiorly. Pelvis is one of the best area to 

determine the sex, but most of the time it is 

damage.  The most obvious example being the 

distinctive appearances of the android and 

gyneacoid pelvis
5 

. However, other skeletal 

appearances can be analysed including ossification 

centres, shapes of skull and mandible and the 

rarely used sternal length
6 

. Gender can be 

assessed by both anthropological and radiological 

means. In cases of skeletal remains, radiography 

may not be necessary if the features can be 

observed.Paiva & Segre (2003) introduce the 

technique is based on the triangular area 

calculation obtained between the points porion, 

mastoidale, and asterion, measured from 

xerographic copy of skulls
2. 

From their result they 

had conculude that significant difference in area 

between the right and left mastoid triangle when 

comparing male and female skulls. According to 

Paiva & Segre (2003), When the total area was 

lower than or equal to 1260.36 mm
2
, the skull is 

recognized as female skull
2
 and When it is higher 

than or equal to 1447.40 mm
2
, the skull is 

recognized as male skull
2
.The presence of sexual 
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dimorphism in the mastoid triangle has been 

recently questioned
4
. 

 

OBJECTIVE 

 The purpose of this study was to evaluate the 

significance for sex determination of the 

measurement of the area formed by projection of 2 

craniometric points related to the mastoid process: 

the porion, asterion, and mastoidale points.  

 

METHOD 

 Fifty skulls, 25 males and 25 females, were 

analysed. The three craniometric points were 

located and marked on both side of the skull and 

the measurement was done by digital calliper 

(0.01mm).The area of mastoid triangle was 

calculated by means of the Heron’s formula. Total 

area calculated was done by adding the areas 

(mm
2
) obtained on each side.  

Statistical Analysis: 

The ‘Independent Samples t Test’ was used to 

evaluate the mean differences of the measured 

parameters. A comparison was performed between 

male and female and p<0.05 was considered as 

statistically significant. Mean values and standard 

deviation are taken into consideration in the 

statistical analysis using the software SPSS 16.0, 

with 95% confidence interval 

 
Figure 1:- measurement of the area of the 

triangle formed by the craniometrical points –

Porion (po), Asterion (As), and mastoidale 

(Ma)(about here) 

 

RESULT  

From this study the areas of the mastoid triangles 

in male skulls 1611.747 mm
2 

> areas of the 

mastoid triangles in female skulls1 241.13 mm
2. 

Minimum area of mastoid, in male Right Area 

(mm
2)

 is 702.36 and left area is 680.16 with Total 

Area (mm
2)

 1411.08. Maximum area of mastoid in 

male Right Area (mm
2)

 is 991.84and left area is 

1008.25with Total Area (mm
2 

) 2000.09.Minium 

area of mastoid in female Right Area (mm
2)

 is 

506.56and left area is 468.81with Total Area 

(mm
2)

 982.58. Maxium aread of mastoiod in 

female Right Area (mm
2)

 is 857.35left area is 

848.16with Total Area (mm
2)

 1705.51. According 

to Paiva & Segre (2003), When the total area was 

higher than or equal to 1447.40 mm
2
, the skull is 

recognized as male skull. According to Paiva & 

Segre (2003), when the total area was lower than 

or equal to 1260.36 mm
2
, the skull is recognized as 

female skull. 

Table – 1 the areas of the female mastoid triangles 

about (about here) 

Table – 2 the areas of the male mastoid triangles 

(about here) 

Table 3, showing the areas of the mastoid 

triangles in male skulls (about here) 

Table 4, showing the areas of the mastoid triangles 

in female skulls (about here) 

 

DISCUSSION 

The analysis of the mastoid process characteristics 

is important in the determination of sex for 

forensic purposes. The mastoid region used in this 

study, being a part of the temporal bone, is 

recognized as being the most protected and 

resistant to damage, due to its anatomical position 

at the base of the skull. This has been 

demonstrated by Kloiber (1953), Wells (1960), 

Schäefer (1961), Gejval (1963), and 

Spence(1967), as cited by Wahl and 

Henke10(1980) According to Paiva & Segre 

(2003),When it is higher than or equal to 1447.40 

mm
2
, the skull is recognized  as male skull. In 

present study  when  the skull were analyzed as 

described by Paiva & Segre, the values 

overlapping were about  20%  for  male 

skulls.According to Paiva & Segre (2003),When it 

is lower  than or equal to 1260.36 mm
2
, the skull is 



Suresh Sukumar. et al SEX DETERMINATION BY MASTOID PROCESS IN SOUTH INDIAN POPULATION 

 

  Int  J  Cur  Res  Rev,  Sept  2012 / Vol  04 (18) ,  

Page 135 
 

  

recognized  as female skull. In present study when 

the skull were analyzed as described by Paiva & 

Segre, the values overlapping were about 32% for 

female skulls.  

 

CONCLUSION 

The area of the mastoid triangle can be used to 

determine the sex of the skull but the 

determination of sex can be better confined if the 

studies are carried out with greater number of 

skulls.  
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Table – 1 the areas of the female mastoid triangles 
Sl.no Right Left Total 

1 588.45 602.36 1190.81 

2 513.77 468.81 982.58 

3 739.72 634.98 1374.7 

4 585.58 513.77 1099.35 

5 506.56 476.23 982.79 

6 649.68 612.35 1262.03 

7 699.32 643.98 1343.3 

8 654.52 549.63 1204.15 

9 609.99 616.22 1226.21 

10 582.24 596.25 1178.49 

11 571.28 541.48 1112.76 

12 595.16 524.84 1120 

13 509.92 488.36 998.28 

14 641.87 618.32 1260.19 

15 670.12 623.48 1293.6 

16 624.22 537.31 1161.53 

17 602.69 627.19 1229.88 

18 598.72 622.41 1221.13 

19 652.74 596.21 1248.95 

20 571.56 529.73 1101.29 

21 794.52 759.26 1553.78 

22 857.35 848.16 1705.51 

23 768.88 761.94 1530.82 

24 596.16 618.57 1214.73 

25 698.46 732.92 1431.38 

MEAN 635.3392 605.7904 1241.13 

SD 87.23613 93.31611 94.41651 

min 506.56 468.81 982.58 

max 857.35 848.16 1705.51 
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Table – 2 - The areas of the female mastoid triangles 
Sl.no Right Left Total 

1 783.94 795.07 1579.01 

2 725.72 773.18 1498.9 

3 751.13 727.46 1478.59 

4 743.73 803.64 1547.37 

5 991.84 1008.25 2000.09 

6 707.29 839.33 1546.62 

7 737.78 694.36 1432.14 

8 881.31 866.87 1748.18 

9 833.97 773.04 1607.01 

10 721.57 689.51 1411.08 

11 865.65 836.36 1702.01 

12 922.73 941.15 1863.88 

13 780.04 792.17 1572.21 

14 764.12 795.18 1559.3 

15 753.11 772.84 1525.95 

16 732.97 680.42 1413.39 

17 762.31 792.27 1554.58 

18 956.84 992.18 1949.02 

19 702.36 816.54 1518.9 

20 732.73 680.16 1412.89 

21 875.13 846.72 1721.85 

22 829.15 750.34 1579.49 

23 728.88 689.51 1418.39 

24 862.92 831.38 1694.3 

25 977.38 981.15 1958.53 

MEAN 804.984 806.7632 1611.747 

SD 88.6702 95.08956 181.0639 

min 702.36 680.16 1411.08 

max 991.84 1008.25 2000.09 

 

Table 3: Showing the areas of the mastoid triangles in male skulls 

Statistical 

Analysis 

 

Right Area 

(mm2 ) 
Left Area (mm2 ) 

Total Area 

(mm2 ) 

Minium 702.36 680.16 1411.08 

Maxium 991.84 1008.25 2000.09 

MEAN 804.984 806.7632 1611.747 

 

Table 4: Showing the areas of the mastoid triangles in female skulls 

Statistical 
Analysis 

 

Right Area 

(mm2 ) 

Left Area  

(mm2 ) 

Total Area 

(mm2 ) 

Min 506.56 468.81 982.58 

Max 857.35 848.16 1705.51 

MEAN 635.3392 605.7904 1241.13 

 
 


