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Fig. 1. An example of taken photograph.
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Fig. 2. The landmarks of angular measurements. A: The highest point of condylar process of the mandible, B: The most posterior point
of condylar process of the mandible, C: The highest point of coronoid process of the mandible, N: The lowest point of mandibular
notch, G: The point from the horizontal plane to posterior border of the ramus, G": The contact point of the horizontal plane and
lateral border of the ramus, N1: The relative deepest point of the anterior margin of the ramus of mandible.
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Fig. 3. The landmarks of linear measurements. A: The highest point of condylar process of the mandible, B: The most posterior point of
condylar process of the mandible, C: The highest point of coronoid process of the mandible, N: The lowest point of mandibular
notch, G: The point from the horizontal plane to posterior border of the ramus, N1: The relative deepest point of the anterior
margin of the ramus of mandible G": The contact point of the horizontal plane and lateral border of the ramus, A’, N', C": The

point on the vertical line of each items.
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Table 1. Measurements of angular items of male and female for sex determination (unit: degree)
Males (N=132) Females (N=47)
Variable p
Mean SD SEM Mean SD SEM
G'-G-B* 121.30 7.00 0.61 123.85 6.03 0.88 0.028
G'-G-A 114.77 6.77 0.59 116.72 6.27 0.91 0.086
G'-G-N 98.06 6.94 0.60 98.53 5.84 0.85 0.680
G'-G-C 85.71 6.72 0.59 84.47 5.70 0.83 0.260
C-N-A* 91.30 9.68 0.84 98.15 6.77 0.99 0.000
G-B/N1-C 7.83 5.04 0.44 9.42 4.00 0.58 0.052
C-G-A* 28.98 4.23 0.37 32.27 3.33 0.49 0.000
N-A-C* 45.10 7.52 0.65 40.42 6.32 0.92 0.000
A-C-N 43.54 7.22 0.63 41.70 6.09 0.89 0.121

*: significantly different between male and female at the level of p<0.05

Table 2. Measurements of linear items of male and female for sex determination (unit: mm)
Males (N=132) Females (N=47)
Variable P
Mean SD SEM Mean SD SEM
G-B* 57.16 5.31 0.46 52.81 3.73 0.54 0.000
G-A* 64.36 5.45 0.47 58.97 4.15 0.61 0.000
G-N* 48.09 4.60 0.40 43.42 3.29 0.48 0.000
G-C* 68.00 4.98 0.43 61.02 3.50 0.51 0.000
A-A"* 57.97 7.69 0.67 52.49 5.82 0.85 0.000
N-N"* 47.20 5.43 0.47 42.73 3.46 0.50 0.000
C-C'* 67.14 5.68 0.49 60.46 343 0.50 0.000
V(C-A) 0.52 0.26 0.02 1.86 9.56 1.39 0.108
V(C-N)* 1.14 0.18 0.02 1.03 0.17 0.02 0.000
V(A-N) 0.61 0.22 0.02 0.57 0.19 0.03 0.182
C-N* 23.43 3.16 0.28 21.93 247 0.36 0.004
A-N 22.98 4.23 0.37 22.47 3.16 0.46 0.450
C-A 33.34 4.16 0.36 33.61 3.01 0.44 0.685
C-N1 depth* 4.04 1.09 0.95 3.26 0.95 0.14 0.000
B-G depth 2.69 0.97 0.84 2.45 0.64 0.93 0.121

*: significantly different between male and female at the level of p<0.05

Table 3. Regression analysis of angular items

Variable Equation ad R? +SEE Accuracy (%)
G'-G-B* A=-0.032+0.011(G'-G-B) 0.022 0.436 72.6
G'-G-A A=0.281+0.009 (G'-G-A) 0.011 0.439 73.2
G'-G-N A=1.060+0.020 (G'-G-N) —0.005 0.442 73.7
G'-G-C A=1.755-0.006 (G'-G-C) 0.002 0.441 73.1
C-N-A* A=-0.118+0.015 (C-N-A) 0.096 0.419 72.6
G-B/N1-C A=1.153+0.013 (G-B/N1-C) 0.016 0.438 73.7
C-G-A* A=0.208+0.035 (C-G-A) 0.111 0.416 72.6
N-A-C* A=1.973-0.016 (N-C-A) 0.071 0.425 74.3
A-C-N A=1.579-0.007 (A-C-N) 0.008 0.440 73.7

*: Significantly different between male and female at the level of p<0.05
ad R* Modified R-square
=+ SEE: Standard Error of Estimate
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Table 4. Regression analysis of linear items
Variable Equation ad R? +SEE Accuracy (%)

G-B* L=3.331-0.033(G-A) 0.173 0.401 72.6
G-A* L=2.953-0.030 (G-B) 0.126 0412 76.0
G-N* L=3.143-0.040 (G-N) 0.182 0.399 73.7
G-C* L=4.174-0.044 (G-C) 0.303 0.368 81.0
A-A'* L=2.301-0.018 (A-A") 0.096 0.420 73.7
N-N"* L=2.658—-0.030 (N-N") 0.131 0.411 75.4
C-C'* L=3.661-0.037 (C-C") 0.241 0.385 81.6
V(C-A) L=1.253+0.011 V(C-A) 0.009 0.439 74.3
V(C-N)* L=1.995-0.661 V(C-N) 0.068 0.426 72.1
V(A-N) L=1.390-0.211 V(A-N) 0.004 0.440 73.7
C-N* L=1.981-0.031 (C-N) 0.041 0.432 73.2
A-N L=1.407-0.006 (A-N) —0.002 0.442 73.7
C-A L=1.147+0.003 (C-A) —0.005 0.442 73.7
C-N1 depth* L=1.738—-0.124 (C-C1-1) 0.092 0.421 74.9
B-G depth L=1.413-0.057 (B-G-1) 0.008 0.440 73.7

*: significantly different between male and female at the level of p<0.05
ad R*: Modified R-square
=+ SEE: Standard Error of Estimate
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Table 5. Correlation coefficient between mandibular angle and

height
G-C C-N-A G'-G-B C-G-A G-A

G-C
C-N-A 0.063
G'-G-B 0.230 0.313
C-G-A 0.225 —0.674 —0.224
G-A —0.633 0.020 0.209 —0.011
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Abstract

Sex Determination of the Mandible Focusing on the Ramus

Yoo-Ri Kim, Ju-Young Lee, Wu-Chul Song, Ki-Seok Koh

Department of Anatomy, School of Medicine, Konkuk University, Seoul, Korea

The mandible is the largest and strongest bone in the face. The mandible retains its structure better than other skele-
tons in the forensic and physical anthropologic field. It can be used to distinguish the ethnic groups, genders and ages.
However, it is often discovered as a part, not complete form. Therefore, it would be needed that sex determination must
be performed using a part of mandible. The purpose of the present study was to investigate the possibility for sex deter-
mination of the mandible focusing on the ramus in Korean.

We examined 92 Korean mandibles (68 males and 24 females). The range of age was 16 ~92 years (mean 60 years).
The mandibles were photographed from the both lateral sides at standard position. Nine angular and fifteen linear items
were measured by the computer-based image analyzer. Statistical analyses were performed using the Microsoft Excel
and SPSS 12.0 software. The vertical height of the coronoid process was greater than that of the condylar process in
almost cases (81.6%) regardless of sex. Three angular (gonion-condylion posterior, coronion-condylion, coronion-condy-
lion but passing gonion) and two linear (gonion-condylion, gonion-coronion) items had statistically significant difference
between both sexes. Five variables were used in making a series of discriminant functions for which an accuracy of 86.6%

was attained.

Key words : Mandible, Sex determination, Measurement, Discriminant function
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