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Fig. 1. Measurements of the tibia. CNF: Circumference of the body that the point found nutrient foramen, PAB: Maximum breadth bet-
ween lateral and medial condyle on the superior aspect, MAB: Maximum breadth of medial articular surface, MAL: Maximum
length of medial articular surface, LAB: Maximum breadth of lateral articular surface, LAL: Maximum length of lateral articular
surface, PCB: Maximum breadth between medial and lateral condyles of proximal part, DCB: Maximum breadth between medial
malleolus and fibular notch, ML: Maximum tibia length.
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Table 2. Regression equations to estimate the length of the tibia in males (unit: mm)
Variable R R? Regression equations Significant

CNF 0.585 0.343 17.693+CNF+181.643 +23.201 .000
PAB 0.654 0.428 3.815xPAB+65.345+32.963 .000
MAB 0.313 0.098 2.83+MAB+257.385+27.621 .002
MAL 0.510 0.260 2.881*MAL+208.787 +23.629 .000
LAB 0.555 0.309 5.232xLAB+173.184£26.481 .000
LAL 0.456 0.208 3.616xLAL+198.046+29.614 .000
PCB 0.538 0.290 2.607+PCB+153.570£30.674 .000
DCB 0.336 0.113 2.165xDCB+238.671+30.853 .001

- R=Correlation coefficient, R?=R-square

— CNF: Circumference of the body that the point found nutrient foramen, PAB: Maximum breadth between lateral and medial condyles on the superior
aspect, MAB: Maximum breadth of medial articular surface, MAL: Maximum length of medial articular surface, LAB: Maximum breadth of lateral articu-
lar surface, LAL: Maximum length of lateral articular surface, PCB: Maximum breadth between medial and lateral condyles of proximal part, DCB: Maxi-

mum breadth between medial malleolus and fibular notch
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Table 3. Regression equations to estimate the length of the tibia in females (unit: mm)

Variable R R? Regression equations Significant
CNF 0.756 0.571 20.816+CNF+151.884+23.010 .000
PAB 0.647 0.419 2.740+PAB+142.635+31.881 .000
MAB 0.506 0.256 4.372+sMAB+198.676 +31.918 .000
MAL 0.660 0.435 4.069xMAL+149.954 £29.451 .000
LAB 0.474 0.224 3.457+LAB+223.234+27.985 .001
LAL 0.682 0.465 4.018+«LAL+178.234+23.720 .000
PCB 0.665 0.442 2.827+xPCB+136.387 £31.471 .000
DCB 0.471 0.222 2.759+DCB+200.287 +34.101 .001

- R=Correlation coefficient, R*=R-square

- CNF: Circumference of the body that the point found nutrient foramen, PAB: Maximum breadth between lateral and medial condyles on the superior aspect,
MAB: Maximum breadth of medial articular surface, MAL: Maximum length of medial articular surface, LAB: Maximum breadth of lateral articular sur-
face, LAL: Maximum length of lateral articular surface, PCB: Maximum breadth between medial and lateral condyles of proximal part, DCB: Maximum
breadth between medial malleolus and fibular notch

Table 4. Regression equations to estimate the length of the tibia in combined sex (unit: mm)

Variable R R? Regression equations Significant
CNF 0.728 0.530 19.618+CNF+163.096+14.018 .000
PAB 0.746 0.557 3.191+PAB+111.900 £ 16.923 .000
MAB 0.543 0.295 4.617+MAB+197.762+18.306 .000
MAL 0.686 0.470 3.626xMAL+171.617 +14.850 .000
LAB 0.668 0.446 5.002+LAB+180.001 +14.889 .000
LAL 0.678 0.459 4.169+LAL+174.483+15.089 .000
PCB 0.703 0.495 2.793%PCB+139.340 £ 16.873 .000
DCB 0.553 0.306 3.141+DCB+187.531 £ 18.995 .000

— R=Correlation coefficient, R2=R»square
— CNF: Circumference of the body that the point found nutrient foramen, PAB: Maximum breadth between lateral and medial condyles on the superior aspect,
MAB: Maximum breadth of medial articular surface, MAL: Maximum length of medial articular surface, LAB: Maximum breadth of lateral articular surface,
LAL: Maximum length of lateral articular surface, PCB: Maximum breadth between medial and lateral condyles of proximal part, DCB: Maximum breadth
between medial malleolus and fibular notch

Table 5. Regression equation using stepwise analysis to estimate tibia length (unit: mm)
Sex R? Regression equations Significant

Male 0.499 3.841+PAB+8.196+CNF—2.518+MAB+66.623 +32.343 .000

Female 0.685 2.184*LAL+13.669+xCNF+131.985+22.820 .000

Combined sex 0.617 2.667+PAB+9.888+CNF—1.826xMAB+116.259+17.230 .000

- R?’=R-square

— PAB: Maximum breadth between lateral and medial condyle on the superior aspect, CNF: Circumference of the body that the point found nutrient foramen,
MAB: Maximum breadth of medial articular surface, LAL: Maximum length of lateral articular surface
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Table 6. Comparison the mean lengths of tibia with other studies (unit: mm)
Maximum length
Study Population
Male Female

Steele and Mckern (1969) American 370.1£16.1 339.4£11.3
Jacobs (1992) Prehistoric Europian 384.8+£24.4 341.6+21.0
Choi (1993) Korean 352.0+£21.0

Radoinova et al. (2002) Bulgarian 364.8+£24.8 344.5+21.8
Duyar and Pelin (2003) Turk 390.4+£28.14

This study (2009) Korean 3474+21.3 324.1+18.4
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Abstract

Estimation of Maximum Tibia Length from Fragmentary Condition
in Korean Populations

Je-Hun Lee, Seung-Ho Han, U-Young Lee, Yi-Suk Kim', In-Hyuk Chung?

Department of Anatomy - Catholic Institute for Applied Anatomy, College of Medicine,
The Catholic University of Korea, Seoul, Korea
'Department of Anatomy, E-Wha Women University School of Medicine, Seoul, Korea

’Department of Anatomy, Yonsei University College of Medicine, Seoul, Korea

Long limb bones have been used in the derivation of regression equations for stature assessment. Various papers to
estimate stature from long limb bones were existed. However fragmentary long bones are found for analyses in forensic
cases, it has impossible to derive regression equations for the estimation of stature from the fragments of these bones. In
this reason, this study was tried to estimate maximum long bone length specially tibia as measured nine variables.

The sample consisted of 170 tibias (55 males and 30 females). The ages for these specimens ranged between 18 and
91 years. Vernier caliper (Mitutoyo, Tokyo, Japan) and osteometric table (GPM, Swiss) were used to measure variable.
Statistical analysis was made using SPSS 15.0 for windows to estimate maximum tibia length.

The variables, seemed to higher than 0.5 R-square, were circumference the body that the point found nutrient
foramen (CNF) in female and maximum breadth between lateral and medial condyle on the superior aspect (PAB), CNF
in combined sex. Also, regression equations were made through the stepwise analysis. The R-squares were 0.499 of
male, 0.685 of female and 0.617 of combined sex.

In the absence of intact long bones, the equations derived from the present study can provide a reliable estimate of

maximum tibia length and can estimate stature after all.

Key words : Korean, Tibia, Maximum length, Stature

Correspondence to : Seung-Ho Han (Department of Anatomy - Catholic Institute for Applied Anatomy, College of Medicine, The Catholic
University)
E-mail : hsh@catholic.ac.kr

193



