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Proposal of a Sex Estimation Method Using the Surface Area of
the Mental Eminence in Koreans

Yun tack Shim', Ye Hwon Jeong', Jin young Hyun'

Division of Forensic Medicine, National Forensic Service Seoul Institute

Abstract : In forensic anthropology, sex estimation commonly relies on Walker’s morphological scoring system,
which assesses five cranial traits: the mastoid process, glabella, supraorbital ridge, nuchal crest, and mental
eminence. Among these, the mental eminence is a critical feature, but its complex, irregular three-dimensional
structure— prone to population-specific variation—makes it difficult to analyze using traditional metric techniques.
This study aimed to evaluate the effectiveness of a metric approach by measuring the surface area of the mental
eminence on 3D reconstructed CT images of Korean mandibles. It also compared the results with a previously
established non-metric method developed for non-Korean populations. A total of 645 CT scans of adult Korean
mandibles (355 males, 290 females), all from individuals over age 20 without fractures or deformities, were
analyzed. Of these, 100 were randomly selected for non-metric analysis, and the remaining 545 were used for metric
evaluation. For the non-metric method, the final sex estimation results showed a sex-matching rate of 41%, with
49% classified as indeterminate and 10% misclassified. Specifically, the sex-matching rate was 43% for males and
39% for females. In contrast, the metric method demonstrated that the surface area of the mental eminence was
significantly larger in males than in females. The sex-matching rate for the metric method was 71% (66.7% for males
and 75.5% for females). Consequently, the application of the metric method based on the mental eminence surface
area improved sex estimation accuracy by 30% compared to the non-metric method. The proposed metric method for
sex estimation is more suitable for Korean skulls than for those of non-Korean populations and demonstrates greater
accuracy and reliability compared to the non-metric method. The findings of this study suggest a novel approach to
sex estimation using a metric method that had previously been underutilized due to the structural complexity of the
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mental eminence. This measurement technique is expected to enhance the accuracy of sex estimation based on the

mental eminence, particularly in the Korean population, where sexual dimorphism is less pronounced compared to

foreign populations.

Keywords : CT images, Metric method, Mental eminence, Sex estimation, Skull
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Table 1. Descriptive statistics of individual’s age

Non-metric method Metric method

Sex
N Mean = SD (years) N Mean + SD (years)
Male 51 38.92+13.07 304 50.82+14.67
Female 49 39.16 £13.21 241 5048 £17.41
All 100 39.04+13.14 545 50.80+15.28

N, number of cases; SD, standard deviation
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Fig. 1. Three-dimensional reconstruction model used for non-metric estimation. (A~C) Frontal, Left and right planes of a skull from a
male individual. (D~F) Frontal, Left and right planes of a skull from a female individual.



Mental Eminence

Fig. 2. Standard of the mental eminence for scoring traits of the skull (from Buikstra and Ubleker [13]).

C

Fig. 3. The mental eminence surface measurement range (A~C).

Table 2. Paired t-test for measurement values by two measurers

. 2
Mental eminence surface area (mm”)

Male Female Total
Measurer 1 (N =545) 993.92+434.80 849.43+225.57 930.03+364.83
Measurer 2 (N =545) 993.93+434.80 849.43+225.57 930.03+364.84
P >0.05
Measurer 1 (N=100) 932.58+193.64 75928 £152.11 847.66+195.83
Measurer 2 (N =100) 932.60+193.73 759.17£152.56 847.60£196.07
P >0.05
N, number of cases
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Table 3. The regression equation of the eminence surface area
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Discrimaination equation Sectioning point Significance
M=EXP (—1.704 4+ 0.002 X Mental eminence surface)
F<05<M 0.000
ODDS =M/(1 -M)
M, Male; F, Female
Table 4. Distribution of characteristics according to the analysis cycle for each landmark using the non-metric method
Mental eminence
Type Male Female
E(n=51) RE (n=51) E(n=49) RE (n=49)
1 point 0(0%) 0(0%) 6(12.2%) 5(10.2%)
2 points 8(15.7%) 7(13.7%) 16 (32.7%) 19 (38.8%)
3 points 15(29.4%) 18 (35.3%) 17 (34.7%) 18 (36.7%)
4 points 22(43.1%) 24 (47.1%) 10 (20.4%) 7(14.3%)
5 points 6(11.8%) 2(3.9%) 0(0%) 0(0%)
x’ 2.426 0.906
df 4 3
P 0.489 0.824
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Table 5. Sex estimation accuracy comparison between non-metric and metric methods

Non-metric method

Metric method

Sex Primary estimation Secondary estimation Final estimation
Match Mismatch Unknown Match Mismatch Unknown Match Mismatch Unknown Match  Mismatch
Male 28 8 15 26 7 18 22 5 24 34 17
(N=51) (55%) (15.6%) (29.4%) (51%) (13.7%) (353%) (43.0%) (10%) 470%) (66.7%) (33.3%)
Female 22 10 17 24 7 18 19 5 25 37 12
(N=49) 45%) (20.4%) (36.7%) (49.0%) (14.3%) (36.7%) (388%) (10.2%) (21%) (75.5%) (24.5%)
Sum 50 18 32 50 14 36 41 10 49 71 29
(N=100) (50%) (18%) (32%) (50%) (14%) (36%) (41%) (10%) (49%) (71%) (29%)
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Fig. 4. Mental eminence Contour Differences Between Male and female. (A, C) Mental eminence Contours in Male. (B, D) Mental emi-

nence Contours in Female.
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