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Fig. 1. Measurements of the medial longitudinal arch of foot. A: whole length of foot, B: truncated length (from first metatarsophalangeal
joint), C: infra-navicular height (the most ant. inf. portion of navicular), D: supra-navicular height (the most ant. sup, portion of navicular),
E: dorsum height (measured from the floor to the top of the foot at 50% of foot length), F: horizontal projected distance between distal pha-
lanx end and infra-navicular point, G: horizontal projected distance between distal phalanx end and supra-navicular point, H: first ray angle.
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Fig. 2. Measurements of the width of foot. a: distance between the surfaces of the first and fifth metatarsal bone heads, b: distance between
the midpoints of first and fifth metatarsal bone bodies, c: distance between the surfaces of the first and fifth metatarsal bone bases.

Table 1. Measurements of the medial longitudinal arch

G Whole length Truncated length Height on inf.Navi. Height on sup.Navi. Dorsum height
rou
P Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n
All 21112 13.02 42 167.33 9.76 42 39.03 6.27 42 6163 520 42 5896 4.87 42
Sex
Mae 21995 11.02 20*** 17420 866 20*** 4296 592 20*** 6558 3.73 20*** 6266 391 20***
Female 20309 891 22 161.10 570 22 3545 411 22 58.05 343 22 5559 275 22
Side
Rt 21096 1283 21 16734 9.75 21 3809 679 21 6114 555 21 5846 4.68 21
Lt 211.27 1353 21 167.33 10.01 21 3996 571 21 6213 491 21 5046 491 21
Age
30~49 20053 491 2 15856 1.03 2f 3421 064 2f 56.10 2.03 2T 5649 419 2T
50~59 21784 975 6 172.35 461 6 4057 463 6 64.02 230 6 58.97 144 6
60~69 214.19 1530 16 169.91 12.70 16 41.32 6.79 16 63.55 561 16 61.29 548 16
70~79 2108 7.78 10 166.68 6.48 10 37.72 6.60 10 60.74 5.10 10 58.01 532 10
80~96 20290 1315 8 161.44 6.63 8 36.11 521 8 5852 432 8 56.09 306 8
G Length from inf.navi Length from sup.navi Angle Arch index Truncated index
rou
P All SD n Mean SD n Mean SD n Mean SD n Mean SD n
All 130.22 8.93 42 11797 882 42 2498 216 42 1843 233 42 23.26 3.00 42
Sex
Male 136.09 747 20*** 12296 6.90 20*** 2522 227 20 1949 220 20** 2464 295 20**
Female 124.88 653 22 11344 7.98 22 2476 207 22 1747 204 22 2201 250 22
Side
Rt 13042 865 21 11868 856 21 2439 173 21 1796 229 21 2266 299 21
Lt 130.02 8.86 21 11726 922 21 2557 241 21 1890 233 21 2387 295 21
Age
30~49 12307 515 2f 10610 1152 27 2541 001 27 1707 o074 2F 2158 054 2f
50~59 13420 6.42 6 12148 6.61 6 2489 301 6 1864 219 6 2354 261 6
60~69 13156 9.66 16 11928 7.81 16 2524 241 16 1921 220 16 2425 298 16
70~79 13168 823 10 12009 820 10 2430 131 10 1783 257 10 2255 328 10
80~96 12451 8.62 8 113.05 9.97 8 2526 227 8 1782 255 8 2238 3.19 8

**: difference between male and female is significant (p< 0.01)
***: difference between male and female is significant (p< 0.001)
T: difference among the age groups is significant (p< 0.001)
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Table 2. Measurements of the widths of foot

G Width on head of metatarsal Width on body of metatarsal Width on baseof metatarsal
rou

P Mean SD n Mean SD n Mean SD n
All 79.30 6.49 42 64.59 6.06 42 68.10 6.75 42
Sex

Male 82.22 6.28 20%* 67.83 5.92 20%* 71.69 6.63 20%*

Female 76.64 557 22 61.65 458 22 64.83 5.05 22
Side

Rt 79.39 7.14 21 65.68 6.61 21 68.81 7.78 21

Lt 79.21 5.94 21 63.50 5.40 21 67.38 6.75 21
Age

30~49 78.33 1.48 2t 64.81 1.39 2t 68.60 0.84 2t

50~ 59 80.85 7.85 6 66.91 7.39 6 70.58 9.64 6

60~ 69 82.57 7.09 16 65.99 7.10 16 69.46 7.73 16

70~79 75.95 3.15 10 63.52 454 10 66.85 4.82 10

80~ 96 76.01 5.18 8 61.34 432 8 64.95 4.36 8

**: difference between male and female is significant (p< 0.01)

T: difference among the age groupsis significant from statistical results(p< 0.001)
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Table 3. Previous reported dimensions of the medial longitudinal arch of foot

Race of subiect Figureof  Footlength Truncated foot Navicular  Foot arch Truncated Weight  Method of
d Sample (mm) length(mm)  height (mm) index  footarchindex bearing measurement
American T51
B~ 242 178.3 39.7 16.4 223 10%
Williams et al. M 23 o, Anthropometry
(2000) F o8 244 179.4 34.6 14.2 19.3 90%
. T30
American M 15 255 188 38 151 20.5 10%  Anthropometry
Mall et al. (2007) F15 254 189 37 145 195 90% MFPB
. T30
American M 15 2535 _ 36.61 144 211 10% MEPB
Queen et a. (2007) F15 252.4 36.61 145 20.6 90%
American 246 270.6 191.7 46 17 24 Ul protograph
Cowan et al. (1993) : : Light orap
American T 100 Anthropometry
M 69 199 37.1 18.6 50% footprint
Saltzman et d. (1995) F31 radiography
Dane T30 N 46 Full
Bzac\)r;)c;holm etal. P15 CE 450 Neutral Radiography
(2008) C15 CN 50.0
. T95 .
Austraian M 81 26.5 24 50% qutpnnt
Menz et al. (2005) F 64 311 radiography
T 569
Turk R 260.0
Ozdeneta. (2005  M2% L 260.4 Anthropometry
F 275
T37.3 T 21.29
Chinese T51 M 37.0 M 22.31
Chu et . (1995) M 37 F38.1 F 18.60 50% Footprint
' F14 R37.7 R 21.39
L 36.9 L 21.19
Japanese T 279feet
P 186 feet 15.2 Full Radiography
Komedaet al. (2001) Co3feet 180

T: Total, P: Patient, C: Control group, M: Male, F: Female, PF: Full weight bearing of Patient, PN: Neutral position of Patient, CF: Full weight bearing of
Control group, CN: Neutral position of Control group, MFPB: the mirroed foot photo box.
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Morphometrics of the Medial Longitudinal Arch of Foot in Korean

Youn-Kyoung Seo ', Hwa-Hae Jeong T, Kyung-Tae Kim, Doo-Jin Paik
Department of Anatomy and Cell Biology, College of Medicine, Hanyang University

Abstract : In recent times the modification and injury of foot are shown due to various activity. It is essentia to
have detailed knowledges about the anatomical structure of medial longitudinal arch of foot for doing orthodigita
or making shoes to prevent variation of medial longitudinal arch of foot. This study aimed to measure the constitu-
tion and to suggest the index of medial longitudinal arch of foot.

Fifty four feet (30 M/24 F) obtained from the collection of the Department of Anatomy and Cell Biology of
College of Medicine, Hanyang University were studied. We measured the length of foot, the height of foot, and
thefirst ray angle. Also, we found theindex of medial longitudinal arch and compared this results with various races
anthropologically. Each items was analyzed using SPSS win 13.0.

The length of foot was 211.12+13.02 mm and the height of foot was 39.03+6.27 mm. There was statistically
significant difference between the values of male and female and among the age groups(p>0.001). The first ray
angle was 24.98+2.16°. There was statistically significant difference between the values of male and female
(p>0.001). The medial longitudinal arch index was 18.43+2.33.

The date shows clear distinction between the value of index in this study and the American’s value of index as
a result of comparing races. The results of this study would be useful to clarify the characteristics of the medial
longitudinal arch.

Keywords : Media longitudinal arch, Foot length, Foot height, Comparison race, Korean
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