Ajou Med J 1997; 2(2): 139-148

HFAT Eutee] AR

olEdietz olzuiet slR et A, opRdstn ofshuyet Abgle)stwet
bzt olThoet s, CETolstn gelsols dol skt

OlR|Tt - HAIN . HS2' - O|HE' - MESE’
ohol M- = &-0l 8 4.8 7
Hel 2. x 8- K ANF- -4y

Morphology of Palm Prints in Koreans

Je Man Lee, Min Suk Chung, Ho Keun Chung', Kyung Jong Lee'
Dong Hoon Shin?, Mi Sun Ahn®, Do Yoon Kim?, Min Suk Lee®
Gu Young Chung®, Youn Mu Chung®, Han Bum Cho®
Sang Jun Ryu? and Seong-Sik Park®

Department of Anatomy, Ajou University School of Medicine, Suwon, Korea
'Department of Occupational Environmental Medicine, Ajou University School of Medicine, Suwon, Korea
2Medical Student, Ajou University School of Medicine, Suwon, Korea
3Department of Constitutional Medicine, Dongguk University College of Oriental Medicine, Kyungju, Korea

Paim prints have been used for personal identification because they are unique to each individual. Paim
prints have also been used for diagnosing genetic disorders and for revealing physical anthropological
characteristics, due to their specific appearance characteristic of genetic factors and nationality. Therefore,
several analytical methods of palm prints have been developed and applied for the purpose described.
However, in the previous reports, the analytical methods of paim prints and the numbers of subjects were
insufficient to find standard values for Korean palm prints. In this study, in order to determine the standard
value for Korean palm prints, we examined palm prints of 3216 Korean adults (2095 males and 1121
females), analyzed the data according to sex and side of hand, and compared with those of foreigners.

The results are as foliows:

1) The incidence of 7, 9, and 11 of D was 41.8%, 33.5%, and 20.4%, respectively. Comparing the
incidences of 7, 9, and 11 of D in Koreans with those of foreigners, the Korean belong to the Asians
including the Japanese, the Chinese, and the Philippine, however, the Korean was closer to the Blacks
and distant from the Whites than the other Asians.

2) The palm prints were classified into the open type in which B terminates at the ulnar border of hand,
and the closed type in which B does not. Open type, 7-5-5 (male 37.6%, female 39.5%) and 9-7-5 (male
23.9%, female 25.5%), was more frequent in female than in male, while closed type, 11-9-7 (male 9.8%,
female 9.1%), was more frequent in male than in female. Also, open type, 7-5-5 (right 28.9%, left 47.6%),
was more frequent in left hand than in right hand, while closed type, 11-9-7 (right 17.1%, left 2.1%), was
more frequent in right hand than in left hand. Consequently, open type was more frequent in the weak
hand, whereas closed type was more frequent in strong hand.

3) Because a-b (39.2) and c-d (35.0) were more numerous than b-c (27.8), distance between a and
b and between ¢ and d were longer than that between ¢ and d. The long distance of a, b and ¢, d
could be resulted by wide moving range of second finger and fifth finger, respectively. Also, there was
a tendency that the palmar ridge counts of right hand was more numerous than those of left hand, which
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could be resulted by wide moving range of right fingers in the right-handed persons who were more frequent
than the left-handed persons.

4) O, in which there was no triradius, and X, in which dermal ridge from a triradius was biocked and
terminated at the other dermal ridge, were frequent in C (O 7.8%, X 7.2%) than in D (O 0.1%, X 0.1%)
or in B (O 0.4%, X 1.2%). The frequency of O and X in C was thought to be related with the location
of ¢ in the narrow space between d and b. The narrow space between d and b was known because
cd and b-c was less numerous than a-b.

5) The distances between adjacent triradii were longer in male than in female, however, the paimar
ridge counts for a-b, b-c, and c-d were less numerous in male than in female. Consequently, dermal ridges
were thought to be thicker in male than in female.

The standard values of Korean palm prints obtained from this study are expected to be used for both
diagnosing genetic disorders and for revealing physical anthropological characteristics in Korea. Further
studies to clarify the relationship between the paim prints and the power of hand as well as the moving

range of fingers are in need. (Ajou Med J 1997; 2(2): 139~148)
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Fig. 1. Courses D, C, and B on the palm print. Numbers 3 to Fig. 2. Triradii (a, b, ¢, d, and ) on the paim print and angle
13 provide landmarks for representing the terminal points of D, atd.
C, and B. In this case, D-C-B is 7-5-5.

7-5-5

38.3%

9-0-5

3.8% 3.5% 3.4%

Fig. 3. incidences of common D-C-B types in the palm prints of Koreans.
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Table 1. Incidences of D, C, and B types in the palm prints of Koreans according to sex and side of hand

Male Female
Right Left Right Left
D 7 30.2% 51.4% 31.8% 54.9%
9 34.4% 31.7% 37.5% 31.3%
1 31.0% 11.9% 26.6% 10.4%
o) 0.6% 1.6% 0.8% 1.6%
X 0.2% 1.0% 0.0% 0.5%
Others 3.6% 2.4% 3.3% 1.3%
total 100.0% (1905) 100.0% (1958) 100.0% (1087) 100.0% (1056}
C 5 29.5% 48.8% 31.0% 52.5%
7 31.0% 27.1% 34.0% 26.2%
9 21.3% 6.7% 19.3% 35%
0 5.3% 9.5% 6.9% 10.2%
X 86% 70% 53% 6.8%
Others 4.3% 0.9% 3.5% 0.8%
total 100.0% (1846) 100.0% (1915) 100.0% (1066) 100.0% (1037)
B 5 67.0% 85.2% 71.4% 87.4%
7 29.5% 12.4% 26.4% 10.5%
0 0.1% 0.0% 0.0% 0.1%
X 0.2% 0.0% 0.2% 0.0%
Others 3.2% 24% 2.0% 2.0%
total 100.0% (1899) 100.0% (1947) 100.0% (1073} 100.0% (1052)
Table 2. Incidences of D-C-B types in the palm prints of Koreans according to sex and side of hand
Male Female
D-C-B
Right Left Right Left
7-5-5 285% 46.4% 29.5% 49.8%
9-7-5 26.5% 21.3% 29.2% 21.7%
1-9-7 17.4% 24% 16.5% 1.6%
9-0-5 2.5% 4.1% 3.2% 59%
11-X-7 53% 23% 2.3% 3.0%
1-7-7 3.2% 3.9% 3.8% 3.0%
9-X-5 2.9% 3.3% 2.3% 2.4%
11-0-7 2.1% 2.8% 2.9% 1.9%
9-9-5 2.2% 24% 1.7% 0.9%
8-6-5 24% 08% 25% 0.7%
Others 70% 10.3% 6.1% 9.1%
Total 100.0% (1821) 100.0% (1889) 100.0% (1056) 100.0% (1030)

(Cases)
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Table 3. Paimar ridge counts (a-b, b-c, c-d) and angle atd in Koreans according to sex and side of hand

Male Female
Cases Right Cases Right Left
a-b 99 397+7.1* 386+53" 619 306+7.3° 387+53"
b-c 801 28.1+7.1* 273+6.0" 566 285+77 27657
c-d 721 352+79 349+74 457 35.0+84 349+76
angle atd® 1209 A24+4.4+ 423+4.4+ 623 436144+ 437447+
Mean = SD

Unit of angle atd® is defined as the degree of angle which is formed by a-t line and t-d line.

" Between male and female, P<0.05
*. Between right and left, P<0.05
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Table 4. Incidences of common D-C-B types in the palm prints of various ethnic groups according to sex

Sex Cases 7-5-5 9-7-5 1-97 905 11-7-7  11-0-7
Whites® 10%  15-30%  30-45%
Negros® 35-45%  15-20%  10-15%
Orientals® 20-40%  20-35%  15-20%
Japanese? Male 753 26.6% 29.4% 13.0%
Female 782 29.9% 28.9% 10.2%
Korean'' 1400 28.1% 18.4% 8.1%
Korean (this study) Male 3710 37.6% 239% 9.8% 33% 36% 25%
Female 2086 39.5% 25.5% 9.1% 46% 3.4% 24%
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Fig. 4. Triangle graph showing the incidences of 7, 9, and 11
in D type of palm prints in Americans (Am?), Germans (G?),
Jews (Jed), Africans (AP), Jamaicans (Jm?), Japanese (Jpd,
North Chinese (N?, South Chinese (S, Philippine (P%), and
Koreans (K: this study).
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Table 5. Palmar ridge counts (a-b, b-c, c-d) and angle atd in various ethnic groups according to sex and side of hand

a-b b-c c-d angle atd®
Sex Cases
Rt Lt Rt Rt L Al Rt Lt Rl Rt Lt Rt
British® M 424 830
F 435 83.0
Polish® M 4 79.7
F 27 80.0
Russian® M 2% 814
F 38 80.2
Eskimo® M 128 328 346 674 4217 419 836
F 169 324 351 675 424 436 860
Russian (Ust-Avam)® M 61 382 397 779 236 228 464 349 349 698 441 427 868
F 8 388 408 790 230 237 467 368 362 730 402 409 803
Russian (Potapovo)® M 26 375 392 767 249 247 495 351 342 692 400 395 795
F 39 392 405 797 263 267 530 360 342 702 428 413 841
Korean M 361 398 408 806
F 153 425 4016 841
Korean (this study) M 1209 397 386 783 281 273 554 352 349 7041 424 423 847
F 623 396 387 783 285 273 558 350 349 699 436 437 873

Rt: Right palmar ridge counts; Lt: Left palmar ridge counts; Rt+Lt: Sum of right and left palmar ridge counts

M: Male; F: Female
Unit of angle atd®: Degree
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