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Fig. 1. Measurements of the tibia. (A) anterior view, (B) posterior view. CNF: Circumference measured at the level of the nutrient foramen,
PAB: Maximum transverse breadth of the proximal tibia as measured from the lateral edge of the lateral condyle to the medial edge of the
medial condyle, MAL: Maximum length of medial condyle as measured from most posterior to anterior edges, MAB: Maximum transverse
width of the medial condyle as measured from most lateral to medial edges, LAB: Maximum transverse breadth of lateral condyle as
measured in the same manner as that for media condyle articular width, LAL: Maximum length of lateral condyle as measured in a manner
similar to that for medial condyle articular length, DCB: Maximum transverse breadth between two most laterally projecting points on the
medial malleolus and the lateral surface of the distal articular regionn, ML: Maximum tibialength

Seist sstmalel uREd A7 5 wde) £

3 2ol W &4 wx sy dske T

Agre] JAHE AL A 1707 (FA 557, 41

307, A9l 184 ~9L)E Aoz AZslelch
2.4

A7} o] A& v)xjgdd =} (Absolute Digimetric,
Mitutoyo Corp, Japan), #] A] =A}=} (Osteometric table,
GPM Corp, Swiss)e} Zx} (Ruler, Peace Corp, Korea) =
ol g-atAc} (Fig. 1). AZ82-2 Wo|Qlfsl Fofelld &
Aol A g37] A% AHA (Cox 5 2008)F Frsho]
A7y o) Aol s THT QA 8FEL AZsAL

W 7 gm.e o 2o,

(1) Z 4 o] (Maximum tibia length, ML) - 23 7} 2]
F Ao

(2) o oF 7 3-9] of| A A} 73w Z-# (Circumference mea-
sured at the level of the nutrient foramen, CNF) - <3
F7Hel SIAF HelelA A7 35 EEH
7 o]

3) E=HH §7)2 7t =48] (Maximum transverse
breadth of the proximal tibia as measured from the
lateral edge of the lateral condyle to the media edge
of the media condyle, PAB) - 2234 §-7] gt&A]
A FFEA7AA ) H e 7hz ]



(4) == 47} 2 ¥v] (Maximum transverse breadth
between two most laterally projecting points on the
medial malleolus and the lateral surface of the distal
articular region, DCB) - R1Z#4d§7]9] 71&¥-9]
sh A1) 71 A Afele] F ]

(5) eF=HAH 72 7} = 8] (Maximum transverse
width of the medial condyle as measured from most
lateral to medial edges, MAB) - ¢}Z3d §-7]9] %
EREREIY

(6) eF=H--g7)3] 4 o] (Maximum length of medial
condyle as measured from most posterior to anterior
edges, MAL) - gtz 7] 2] )2 o]

(7) 71234 §7) 2 7= B] (Maximum transverse
breadth of lateral condyle as measured from most
posterior to anterior edge, LAB) - 7} -§7] 2]
FHd7k2uH)

(8) 71==#4 4729 Z o] (Maximum length of lateral
condyle as measured from most posterior to anterior
edge, LAL) - 715348719 Ao

2“_%:1_ -33,_}_,3_'_0]] 1;}]-3]_0;] _‘057;“ T2 ‘731]:], SPSS 15.0& O]
7 o] o3 A@, wEAaxtel 7w
71

$59) Aol 8714 B5E AZshe] ASgel
A2 mEAAGE 9k BE B59 AURe
A7} oAt Aok (Table 1).

Aoz B& AW ASYRE FEILE
7127k 2 8] (PAB), 7h2 28 47 2 o 7h =] u]
(LAB), 71534 47129 o] (LAL), QHE%24712] )
7] (MAB), BRTLE7IAA ] (VAL A5

So yo AEghae] H3we woch WA B3
ol AR slo] 1 Aok} 5o
z 314 47) 2 o) 7k=n] (LAB) (8= 80.5%)¢], 7}
A e e AT RSl 7w 54 (CNF) (4
B 68.4%) 0] 9]t} (Table 2).

A EAN o2 BEIYE7]H Y 7kzn) (PAB)
s TbEE g7 H el (LAL)E M4s she A2
Me] 7)EAe HEglon] 71549 AEEL 84.8%e]
9} (Table 3).

HL o,

FEL 7t

pspAs

oo

i

olgst MHETE 63

Table 1. Means (with standard deviation: S.D.) of measured vari-

ables (unit: mm)

Male(N=110) Female (N=60)

Mean (S.D.) Mean(S.D.)

CNF 10.1(0.7) 8.3(0.6)
PAB 73.5(3.4) 66.1(4.3)
MAB 31.3(2.1) 28.6(2.1)
MAL 47.8(3.9) 42.5(2.9)
LAB 33.0(2.1) 29.1(2.5)
LAL 41.2(2.6) 36.0(3.0)
DCB 50.6(3.1) 45.2(3.2)
ML 347.4(21.3) 324.1(18.4)
N: Sample size

CNF: Circumference measured at the level of the nutrient foramen, PAB:
Maximum transverse breadth of the proximal tibia as measured from the
lateral edge of the lateral condyle to the medial edge of the medial condyle,
MAL: Maximum length of medial condyle as measured from most posterior
to anterior edges, MAB: Maximum transverse width of the medial condyle
as measured from most lateral to medial edges, LAB: Maximum transverse
breadth of lateral condyle as measured in the same manner as that for medial
condyle articular width, LAL: Maximum length of lateral condyle as measur-
ed in a manner similar to that for medial condyle articular length, DCB:
Maximum transverse breadth between two most laterally projecting points
on the media malleolus and the lateral surface of the dista articular regionn,
ML: Maximum tibialength

Table 2. Discriminant function score of the variables of tibia

Coefficients(mm) Accuracy (%) Significance
CNF F<9.6<M 68.4 0.000
PAB F<71.4<M 78.2 0.000
MAB F<30.8<M 73.6 0.000
MAL F<46.2<M 79.3 0.000
LAB F<31.9<M 80.5 0.000
LAL F<39.6<M 77.6 0.000
DCB F<48.6<M 74.7 0.000
ML F<339.8<M 75.9 0.000

CNF: Circumference measured at the level of the nutrient foramen, PAB:
Maximum transverse breadth of the proximal tibia as measured from the
lateral edge of the lateral condyle to the medial edge of the medial condyle,
MAL: Maximum length of medial condyle as measured from most posterior
to anterior edges, MAB: Maximum transverse width of the medial condyle
as measured from most lateral to media edges, LAB: Maximum transverse
breadth of lateral condyle as measured in the same manner as that for medial
condyle articular width, LAL: Maximum length of lateral condyle as measur-
ed in a manner similar to that for medial condyle articular length, DCB:
Maximum transverse breadth between two most laterally projecting points
on the medial malleolus and the lateral surface of the distal articular regionn,
ML: Maximum tibialength
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Table 3. Sex discriminant functions using stepwise logistic regression of tibia

Coefficient (mm) Significance

Sectioning point Accuracy (%)

0.18xPAB+0.152xLAL —18.921 0.000

0 84.8

PAB: Maximum transverse breadth of the proximal tibia as measured from the lateral edge of the lateral condyle to the medial edge of the medial condyle,
LAL: Maximum length of lateral condyle as measured in amanner similar to that for medial condyle articular length

Table 4. Comparison the accuracy of tibiawith other studies (unit: %)
N CNF PAB  MAB  MAL  LAB  LAL DCB ML
Korean® 85 68.4 782 736 793 805 776 747 759
Armericar? (White) 79 772 65.8
(Black) 80 80 813
. 95 88 86 89 86
American 120 95 85 9% 9% 95
. Caucasoid) 100 88 89 90 89 88
h African® (
South African (Negro) 102 93 93 95 04 93
Japanese® 9% 80 88.6
South African white® 106 86.8 887

N: Sample size

CNF: Circumference measured at the level of the nutrient foramen, PAB: Maximum transverse breadth of the proximal tibia as measured from the lateral edge
of the lateral condyle to the media edge of the medial condyle, MAL: Maximum length of medial condyle as measured from most posterior to anterior edges,
MAB: Maximum transverse width of the medial condyle as measured from most lateral to medial edges, LAB: Maximum transverse breadth of lateral
condyle as measured in the same manner as that for medial condyle articular width, LAL: Maximum length of lateral condyle as measured in @a manner similar
to that for media condyle articular length, DCB: Maximum transverse breadth between two most laterally projecting points on the medial malleolus and the

lateral surface of the distal articular regionn, ML: Maximum tibia length

1: This study (2010), 2: iscan and Shaivits(1984), 3: Holland (1991), 4: Kieser et al. (1992), 5: fscan et al. (1994), 6: Steyn and iscan (1997)
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Table 5. Comparison discriminant function coefficients with other

studies (unit: mm)
Population PAB DCB

Korean' Female< 71.4<Mae  Femade<48.6<Male

Japanese? Female< 69.5< Male

South African® Femae<745<Mae  Femae<47.3<Mae

PAB: Maximum transverse breadth of the proximal tibia as measured from
the lateral edge of the lateral condyle to the medial edge of the medial
condyle, DCB: Maximum transverse breadth between two most laterally
projecting points on the medial malleolus and the lateral surface of the
distal articular regionn

1: This study (2010), 2: igcan et al. (1994), 3: Steyn and isgcan (1997)
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Sex Determination from the Tibiain Korean Population

Je-Hun Lee, Seung-Ho Han, In-Hyuk Chung?

Department of Anatomy - Catholic Institute for Applied Anatomy, College of Medicine, Catholic University, Seoul, Korea
!Department of Anatomy, College of Medicine, Yonsei University, Seoul, Korea

Abstract : There are a number of studiesin the world that uses tibia for sex determination, however there are no
such studie in Korea. Eight variables were used to determinate sex of tibia The sample consisted of 170 tibiae(from
55 males and 30 females). The ages for these specimens ranged from 18 and 91 years. Vernier caliper (Absolute
Digimetric, Mitutoyo Corp, Japan), osteometric table (Osteometric table, GPM Corp, Swiss) and Ruler (Ruler, Peace
Corp, Korea) were used to measure these variables and statistical analysis was performed. Result showed that the
accuracy of maximum breadth of lateral articular surface of proximal condyle(LAB) was highest to reached 80.5%;
on the contrary, circumference the body that the point found nutrient foramen (CNF) was lowest correlation varia-
ble to reach only 68.4%. Other variables except for CNF showed higher than 75.0% accuracy. Equation of sex
determining function was made by the stepwise logistic regression using maximum breadth between lateral and
medial condyle on the superior aspect (PAB) and maximum length of lateral articular surface of proximal condyle
(LAL). The accuracy of the equation showed 84.8%. This study showed that certain parameters of the tibia useful
for sex determination in the case of fragment of tibia are found.

Keywords : Korean, Tibia, Sex determination
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