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Fig. 1. Measurements used for estimating maximal femoral length, VDH : vertical diameter of head, VDN : vertical minimal diameter of
neck, TDS : transverse minimal diameter of shaft, EB : epicondylar breadth, CB1 : condylar breadth parallel with EB, CB2:
ondylar breadth, MCL : medial condylar length, LCL : lateral condylar length, IFLM : distance from intercondylar fossa (most
proximal point) to lesser trochanter (midpoint), IFGP : distance from intercondylar fossa (most proximal point) to greater

trochanter (most proximal point), ML : maximal length
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Table 1.Means (S.D.) of measured items (unit: mm)
Male Female
Left Right Left Right
MCL 38.6( 3.7) 38.5( 3.9) 35.3( 3.2) 35.4( 3.3)
LCL 36.6( 3.5) 36.3( 3.4) 33.3( 2.8) 32.8( 3.0)
Length IFLM 321.4(19.0) 319.2(17.3) 299.7 (18.0) 300.6 (18.2)
IFGP 379.8(21.2) 377.5(19.4) 352.0(20.1) 353.4(20.2)
ML 432.3(25.8) 430.6(23.8) 396.7 (23.4) 399.3(23.5)
VDH 46.7( 3.2) 46.6( 2.9) 42.1( 2.8) 425( 2.8)
VDN 33.2( 3.4) 33.3( 3.3) 29.2( 2.7) 295( 2.2)
Breadth DS 26.2( 1.8) 25.7( 2.0) 24.2( 2.1) 24.3( 1.9)
EB 80.3( 5.1) 80.2( 5.2) 72.8( 4.3) 72.7( 4.1)
CB1 68.7( 4.6) 68.7( 5.1) 61.6( 4.2) 61.4( 3.5)
CB2 72.3( 5.5) 71.8( 5.3) 61.6( 4.2) 61.4( 3.5)
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Table 2.Regression equations and standard errors for estimating femoral length

-Male N R Equation
MCL 223 .397 273.1854.089MCL £13.108
Lenath LCL 224 .504 246.42F5.056:LCL £12.312
g IFLM 236 .884 21.788-1.27&IFLM £9.714
IFGP 236 913 1.162FGP-8.770+8.882
VDH 209 419 185.25%5.286:VDH +20.186
VDN 224 .342 288.516:4.278' VDN £13.281
Breadth TDS 224 .106 321.3244.219TDS+21.370
EB 207 .505 152.5113.463EB+19.256
CB1 204 410 205.13¥3.286:CB1+19.096
CB2 202 .458 206.6553.113CB2+17.295
-Female
MCL 150 .340 246.3674.285MCL +17.453
Lenath LCL 149 .397 229.9475.086:LCL£17.138
g IFLM 128 .894 33.892-1.224IFLM +£11.311
IFGP 128 917 1.1¥IFGP+7.265+13.604
VDH 146 561 130.43%6.324VDH +19.751
VDN 149 .386 240.236-:5.368' VDN +16.456
Breadth TDS 150 .055 330.8052.768TDS+22.874
EB 137 551 102.4994.048EB+22.930
CB1 137 432 160.1253.854CB1+23.422
CB2 137 419 167.7153.53%CB2+23.283
-Combined sex N R Equation
MCL 373 AT73 226.076:5.13%MCL +£10.554
Lenath LCL 373 573 206.590-6.016:LCL £9.498
g IFLM 364 911 10.20%1.31GIFLM £6.746
IFGP 364 .936 1.149FGP-3.860+5.827
VDH 355 .625 130.14%6.415VDH +11.895
VDN 373 .506 238.469-5.652 VDN £9.254
Breadth TDS 374 .188 265.9826.003TDS+16.366
EB 344 .665 112.2553.945EB+11.741
CB1 341 .590 158.8093.92%CB1+11.759
CB2 339 .602 159.7283.725CB2+11.460

N:Sample size, RR square
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Table 3.Comparison of this study with previous published data on the mean length of the femur

A BAEE R @gel: SHe e 5

-Male
Author Sample N Mean S.D.
Steele (1970) Terry collection ?é E\l(lvehglytreo Tn?:—lllee )) fgg; %;%
Simmons et al. (1990) Terry collection 388 g\?\}ﬁilé rr?gllz)) j;gz 323
Jacobs (1992) European Mesolithic and Neolithic sites 33 457.4 25.6
. 49 (Right side) 432.0 19.0
Choi (1993) Korean 53 (Left side) 431.0 19.0
Wright and Vasquez (2003) Forensic Maya sample 66 417.6 20.0
. 120 (Right side) 430.6 23.8
This study Korean 120 (Left side) 4323 25.8
-Female
. 52 (White female 426.9 27.1
Steele (1970) Terry collection 57 ENegro female)) 4396 230
Simmons et al. (1990) Terry collection ;g? é\?\}iftlé ffi?\l?l?) 323? ggé
Jacobs (1992) European Mesolithic and Neolithic sites 26 421.8 26.4
Choi (1993) Korean
Wright and Vasquez (2003) Forensic Maya sample 32 386.3 21.0
. 75 (Right side) 399.3 23.5
This study Korean 75 (Left side) 396.7 23.4
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Table 4.Comparison of this study with the previous study (Sim- Table 5.Sample size and correlation coefficient of the present

mons et al. 1990) study compared with previous studies
Simmons et al. This stud IFLMN IFGP
(1990) Y N (qurela- N (C_orrela-
-Male N Correlation N Correlation tion) tion)
-Male
0.526
VDH 0.454 209 0648 61 (White male)  0.970
Steele (1970) 42 (N | 0.998
0.384 224 0586 (Negromale) ~©
VDN 0.315 ' Jacobs (1990) 33 0.948
0.281 Wright and
TDS 0976 224 0325 Vasquez 63 0926 63 0.963
200 (White mal (2003)
cB2 (White male) 0521, 0.677
203 (Black male) ~ 0.465 This study 236 0.940 236 0.956
0.541 -Female
= 0440 o o 52 (White female) 0.977
Ite Temale .
LCL 82;; 294 0.710 Steele (1970). 57 (Negro female) 0.970
Jacobs (1990) 26 0.946
MCL 0.459 223 0630 -
0.404 ' Wright and
Vasquez 31 0.944 32 0.976
-Female (2003)
VDH P 146  0.750 This study 128 0945 128 0.957
0.409
VDN 0.422 149 0.622
o] 2] 1—7-10 o] x]sled o cu-] o oA F=7
oS 0295 iy g el sl dREslon A el 21
: 3t IFGP7} LCL =+ EBHET} ¢ =2 AAA xS
201 (White female) 0.537 ) ==z A3} (Table 4).
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Table 6. Comparison of measured length with estimated length FA3)=d §-835H AlsE

Measured length

Estimated length

-Male
IFLM 381 372.6£9.7
IFGP 381 374.%8.9
-Female
IFLM 380 393.1+11.3
IFGP 380 379.813.6
—-Combined sex (used for male sample)
VDH 381 415.5+11.9
EB 381 407.&11.7
CB2 381 416.%11.5
IFLM 381 369.8+ 6.8
IFGP 381 375.% 5.8
—-Combined sex (used for female sample)
VDH 380 376.4-11.9
EB 380 377.2:11.7
CB2 380 397.6:11.5
IFLM 380 394. 4+ 6.8
IFGP 380 379.3 5.8
el oAzke] RS AT A AARE

380 mnrld| o Zgke] 379.3mnE 7] A4S
Bk o]83 AFE nlElow AR Ay} &
aHA] Z3k ok 7} H‘?#E] oyl ZAzpe] u}
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Abstract

Estimation of Maximum Femoral Length from Fragmentary Femur

Je-Hoon Lee, Deog-Im Kim, Dai-Soon Kwak, U-Young Lee, Yi-Suk Kim?,
Dae-Kyoon Park? Ki-Hwan Han® Seung-Ho Han

Department of AnatomyCatholic Institute for Applied Anatomy, College of Medicine, The Catholic University of Korea
IDepartment of Forensic Medicine, National Institute of Scientific Investigation
’Department of Anatomy, College of Medicine, Soon Chun Hyang University
Department of Anatomy, College of Medicine, Ewha Womans University

Positive identification of human body remains is one of the most important tasks in mass disaster management. In
general, anthropometric studies of long bones help to take informations such as race, gender, age, and stature of an
individual. The previous reports estimated the stature from the femur length or from its fragments.

One hundred ninety five (male 120, female 75) human bodies were examined. We measured 11 items which related
breadth and length of femur.

The highest correlation coefficients showed in the distance from most proximal point of intercondylar fossa to
midpoint of lesser trochanter (IFLM) and distance from most proximal point of intercondylar fossa to most proximal
point of greater trochanter (IFGP).

The regression formulae were obtained from the various measurement of the fragmentary femur. With known values,
the expected maximum femoral length was as follows.

When using IFLM,

maximum femoral length (male) =21.788.27&IFLM £9.714

maximum femoral length (female) =33.892.224|FLM +11.311

maximum femoral length (combined) =10.291.316IFLM £ 6.746

When using IFGP,

maximum femoral length (male) = 1.6EGP—8.770+ 8.882

maximum femoral length (female) = 1. ¥IFGP+-7.265+ 13.604

maximum femoral length (combined) = 1. ¥4BGP—-3.860+5.827

Consequently, these formulae are useful to persume the maximal length of femur for the unidentified fragments of
femur in Korean.

Key words : Korean, Femur, Maximal length
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