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Dermatoglyphic Characteristics of Patients with Rheumatoid Arthritis
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Rheumatoid arthritis (RA), which is frequently involved in the articulations of the hands and feet, is known to be
related with inheritance. Dermatoglyphics, the patterns of ridges on the skin of the fingertips, palms, and soles, are
mostly related with inheritance. The purpose of this study is to verify the possibility that dermatoglyphics are helpful
for the diagnosis of RA.

We attempted to compare the characteristics of the fingerprints, palmprints, and palm creases in 67 Korean RA
patients (RA group) to those in 3,216 normal Korean persons. In the RA group, the radial loop and whorl were more
frequent whereas the arch and ulnar loop were less frequent. The total fingerprint ridges were more numerous and 11
palmprint D type was more frequent in the RA group. Also, the Simian and Sydney creases were more frequent and the
total degree of palm crease transversality was lower in the RA group. In addition, a part of the dermatoglyphic charac-
teristics of the Korean RA group were different from those of the Indian RA group.

These results suggest that dermatoglyphics may be helpful in the diagnosis of Korean RA patients.
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Introduction Loesch 1974, Ravindranath et al. 2003). Therefore, we
assume that dermatoglyphics may be helpful in the
Rheumatoid arthritis (RA), which is a common in- diagnosis of RA. The purpose of this research is to
flammatory joint disease, is frequently involved in the find out the roles of fingerprints, palmprints, and palm
articulations of the hands and feet. The etiology of RA creases in the diagnosis of RA, which have not been
is not clear, but RA is known to be related with inher- extensively researched before.
itance (Grant et al. 2001). Similarly, dermatoglyphics,
i.e., fingerprint, palmprint, and palm crease, are
involved in the hands and related with inheritance Materials and Methods
(Penrose 1963, Alter 1967, Preus & Fraser 1972,
Sixty-seven patients with RA (RA group) and
3,216 normal persons were chosen as subjects. The

Correspondence to: MirSuk Chung (Department of Anatomy,
Ajou University School of Medicine)
E-mail : dissect@ajou.ac.kr Korean RA group (males: 57, females: 10, average
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age: 29.2 years old) was diagnosed with RA accordinganthropology as follows.
to the American Rheumatism Association 1987 Fingerprint types (arch, radial loop, ulnar loop, and
revised criteria (Arnett et al. 1988). Normal healthy whorl) were identified by examining the triradius
Korean persons (males: 2,095, females: 1,121, averagaumber and loop direction. In the arch, the fingerprint
age: 20.3 years old) were chosen for the control groupridges were none because there is no triradius; and in
The fingerprints, palmprints, and palm creases werethe whorl, the fingerprint ridges were counted along
imprinted on paper. Palmar surfaces of the fingers andhe straight line between the fingerprint center and dis-
palms were washed with soap, then dried and smearethl triradius (Chung et al. 1995).
with water-soluble ink. Fingerprints of ten fingers Palmprint D-C-B type was identified by tracking
were imprinted on paper; each finger was rolledside ridges D, C, B originating from triradii d, c, b, respec-
to-side so the fingerprints near fingernail were imprint- tively. In the case when there was no triradius, the type
ed. Successively, the palmprints and palm creases iwas defined as O; and in the case when a ridge was
both hands were imprinted on paper; each palm waderminated at another ridge, the type was defined as X.
not allowed to be cupped or extended (Uchida $oH Palmprint ridges ab, b-c, c-d were counted along
tan 1963). the straight line between adjacent triradii. In addition,
The fingerprints, palmprints, and palm creases palmprint angle atd was measured on the basis of tri-
imprinted on paper were qualitatively and quantita- radii a, t, d (Chung et al. 1995).
tively examined according to the method of physical Palm crease types (closed, open, and meeting creas-

W% %

Closed crease Open crease Meeting crease
Normal crease Simian crease Sydney crease

Fig. 1.Palm crease types according to the relationship of radial longitudinal crease and proximal transverse crease (top row) or accord
ing to the relationship of proximal transverse crease and distal transverse crease (bottom row)
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es) were identified by examining the relationship 180
between the radial longitudinal crease and proximal

transverse crease. Other types (normal, Simian, anc 150}
Sydney creases) were identified by examining the
relationship between the proximal transverse crease 159l
and distal transverse crease (Fig. 1) (Alter 1970, Dar el

al. 1977, Chaube 1977). The total degree of palm 4
crease transversality was calculated on the basis o
coordinates on both start points and end points of the

radial longitudinal crease, proximal transverse crease °0
and distal transverse crease (Dar and Schmidt 1976). 0l
Characteristics of the fingerprint, palmprint, and
palm crease were compared between the RA groug o . -
and control group. In order to compare the frequencies Male Female
of fingerprint types, palmprint types, and palm crease O RA [ Control

types, Chi-square test was performed. A triangle ) o ) ) N
Fig. 2. Total fingerprint ridges in the rheumatoid arthritis (RA)

graph was drawn to evaluate the frequencies of palm: (41 cases) and the control (557 cases), Between the RA
print D type (Olivier 1969). In order to compare the and the control, *: R 0.05

RA 34.7%*** RA 14.7%*** RA 11.6%***
Control  38.3%*** Control  24.4%*** Control 3.4%***

Others
RA 8.4%*** RA 3.2%** RA 27.4%
Control  9.5%*** Control  2.5%*** Control  21.9%

Fig. 3.Frequencies of palmprint-BC-B types in the rheumatoid arthritis (RA) and the control, **% ©.001
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Table 1.Frequencies of fingerprint types in the rheumatoid arthritis (RA) and the control

Arch Radial loop Ulnar loop Whorl Total (Cases)
Total RA 2.0%*** 5.09*** 42.0%**+* 51.0%*** 100.0% (616)
Control 2.9%*** 3.8%*** 50.4%*** 42.9%*+* 100.0% (30,978)
Male RA 2.1%** 5.1%** 41.0%** 51.8%** 100.0% (525)
Control 2.7%** 4.2%** 49.1%** 44.0%** 100.0% (20,164)
Female RA 1.1% 4.4% 48.3% 46.2% 100.0% (91)
Control 3.4% 3.1% 52.7% 40.8% 100.0% (10,814)
Right RA 1.0%*** 6.3%*** 39.99p** 52.8%*** 100.0% (301)
Control 2.4%*** 3.6%*** 49.5%0*** 44 5%p*+* 100.0% (15,546)
Left RA 2.9%* 3.8%* 44.1%* 49.2%* 100.0% (315)
Control 3.5%* 4.0%* 51.3%* 41.2%* 100.0% (15,432)
First finger RA 0.8% 0.8% 30.4% 68.0% 100.0% (125)
Control 2.0% 1.5% 39.4% 57.1% 100.0% (6,115)
Second finger RA 6.3% 16.4% 32.0% 45.3% 100.0% (128)
Control 6.5% 13.6% 36.7% 43.2% 100.0% (6,228)
Third finger RA 2.5%** 0.0%** 50.0%** 47 .5%** 100.0% (120)
Control 3.9%** 2.4%** 59.69%0** 34.1%** 100.0% (6,262)
Fourth finger RA 0.0% 0.0% 35.0% 65.0% 100.0% (117)
Control 1.2% 0.9% 41.4% 56.5% 100.0% (6,177)
Fifth finger RA 0.09%*** 7.1%*** 62.7%*** 30.2%*** 100.0% (126)
Control 1.0%*** 0.5%*** 75.2%*** 23.39p** 100.0% (6,196)

Between the RA and the control, *<®.05, **: P<0.01, ***: P<0.001

total fingerprint ridges, palmprint ridges, palmprint

angle atd, and total degree of palm crease transver
sality, unpaired ttest was performed. The data was

analyzed using SPSS software (Release 11.0, Chicagc
IL) and p<0.05 was regarded as statistically signifi-

cant.

100%

Results

In the RA group, the radial loop and whorl were
more frequent whereas the arch and ulnar loop were
less frequent; these characteristics of the radial loog
and whorl were prominent in the right hand and fifth
finger. The frequency of the radial loop was reversedFig. 4. Triangle graph showing the frequencies of palmprint D
in their left hands and the third fingers (Table 1). The types in the rheumatoid arthritis (RA) and the control

total fingerprint ridges were more numerous in the RA

100% 0% 100%
9

group (Fig. 2). 11-9-7 were less frequent in the RA group (Fig. 3).
Among palmprint B-C-B types, 1+X-7 and 1 Among palmprint D types, 11 was more frequent
O-7 were more frequent whereas5+5, 9-7-5, and  whereas 9 and 7 were less frequent in the RA group
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Table 2.Frequencies of the palm crease types in the rheumatoid arthritis (RA) and the control

Closed crease Meeting crease Open crease Total (Cases)
Total RA 92.6% 1.6% 5.8% 100.0%  (122)
Control 87.0% 5.2% 7.8% 100.0% (5,202)
Normal crease Simian crease Sydney crease Total (Cases)
Total RA 74.6%* 20.9%* 4.5%* 100.0%  (110)
Control 84.4%* 12.6%* 2.5%* 100.0% (5,201)
Male RA 74.5% 20.2% 5.3% 100.0% (94)
Control 82.3% 14.1% 3.6% 100.0% (3,537)
Female RA 75.0% 25.0% 0.0% 100.0%  (16)
Control 88.8% 9.6% 1.6% 100.0% (1,664)
Right RA 70.2%* 22.8%* 7.0%* 100.0% (57)
'9 Control 83.0%* 14.2%* 2.8%* 100.0% (2,715)
Left RA 79.2% 18.9% 1.9% 100.0% (53)
Control 85.9% 10.9% 3.2% 100.0% (2,486)
*P<0.05
60 ar
- *%
50 - .
3 -
*
40 -
30 2r
20
1 -
10
0 1 1 1 0 1 1 1
a-b b-c c-d Angle atd Normal crease Simian crease Sydney creas
E rRA [ Control E rRA [ Control
Fig. 5.Palmprint ridges ab, b-c, c-d and palmprint angle atd  Fig. 6. Total degree of palm crease transversality in the rheuma-
(unit: degree) in the rheumatoid arthritis (RA) (89 toid arthritis (RA) (58 persons) and the control (5,176 per-
persons) and the control (1,178 persons),<:(R05 sons), *: R<0.05, **: P<0.01

(Fig. 4). Differences of both palmprint ridges and palm- crease were reversed in the left hands of female RA

print angle atd between the RA and the control groupsgroup (Table 2). The total degree of palm crease trans-

were not prominent, except that palmprint ridges ¢ versality was lower in the RA group; the characteris-

was more numerous in the RA group (Fig. 5). tics of the Sydney crease were more prominent (Fig.
Closed crease was more frequent whereas open ang).

meeting creases were less frequent in the RA group.

Normal crease was less frequent whereas Simian and

Sydney creases were more frequent in the RA group; Discussion

the general characteristics were prominent in their

right hands. The general characteristics of Sydney The examination of dermatoglyphics does not invo-
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Ive physical pain or economical burden for patients Fingerprint type is decided by the thickening of the
(Stough and Seely 1969). Moreover, the examinationfingers’ subcutaneous tissue during development as
of dermatoglyphics does not involve a considerationfollows. The arch develops if the fingers’ subcuta-
of a patient’s age because dermatoglyphics does noneous tissue does not thicken; the loop develops if it
change during one’s life (Holt 1973, Caplan 1990). A thickens in one side; and the whorl develops if it
person’s dermatoglyphics can be scanned and inputtethickens in both sides (Mulvihill and Smith 1969). In
to a computer early on to detect the possibility of certainthe Korean RA group, the radial loop and whorl were
diseases. Using computer software, fingerprints,more frequent (Table 1). This result might be related
palmprints, and palm creases can be identified eithemwith the thickening of the fingers’ subcutaneous tissue
automatically or manually. Successively, qualitative in RA patients. It might be valuable to compare the
and quantitative examinations may be performed autofingerprint types with the amount of the fingers’ sub-
matically. Such an automatic method will be especial-cutaneous tissue in RA patients in the near future.
ly helpful in quantitative examination. Among palmprint D types, 11 was more frequent in
Dermatoglyphics are helpful in the diagnosis of the RA group (Fig. 4). This result is compatible with
various diseases related with inheritance since derthe result that the Simian crease and Sydney crease are
matoglyphics are influenced by genetic factors. Formore frequent in the RA group (Table 2) since both
example, the Simian crease is much more frequent irthe palmprint and palm crease have a tendency to
patients with Down’s syndrome (Uchida and Soltan traverse the palm in RA patients (Figs. 1, 3).
1963, Shiono et al. 1969, Bryant 1970, Dar and Schmidt In the RA group, the palmprint ridgesa is more
1976), and the total fingerprint ridges are numerous innumerous. This result suggests the possibility that the
patients with Turner’s syndrome (Penrose 1963). distance between palmprint triradii ¢ and d is longer.
Likewise, it is possible that dermatoglyphics can be Therefore, it is desirable to investigate the relationship
helpful in the diagnosis of RA, which is known to between the palmprint ridges, the distance between
have genetic factors (Penrose 1963, Alter 1967, Preushe palmprint triradii, and the motion range of fingers
and Fraser 1972, Loesch 1974, Ravindranath et alin RA patients.

2003). The closed crease, Simian crease, and Sydney crease
The results show that dermatoglyphics are helpfulwere more frequent in the RA group (Table 2). The
in the diagnosis of RA because several dermatoglyph+esult suggests that the palm crease has a tendency to
ic characteristics in patients with RA are statistically join together in RA patients (Fig. 1). The purpose of
different from those in normal persons. the palm crease is to help the palm skin fold and allow
In the RA group, the arch and ulnar loop were lessfree motion of the fingers (Popich and Smith 1970).
frequent whereas the radial loop and whorl were moreTherefore, the joining of the palm crease, which results
frequent (Table 1). The result is closely related with in insufficient palm crease function, might be related
the fact that the total fingerprint ridges were more to the decreased free motion of the fingers in RA

numerous in the RA (Fig. 2). The total fingerprint patients.

ridges are in an inverse proportion to the frequency of In the RA group, the total degree of palm crease
the arch and in direct proportion to the whorl. In the transversality was lower (Fig. 6). The result was
female RA group, the arch was much less frequentmainly caused by the longitudinally inclined distal
(Table 1), and total fingerprint ridges were much moretransverse crease. The purpose of the distal transverse
numerous (Fig. 2). crease is to allow free motion of the second to fifth
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fingers (Popich and Smith 1970). Therefore, the Alter M : Variation in palmar creases. Am J Dis Child 120:
longitudinal inclination of the distal transverse crease 424-431, 1970.

might be related to the decreased free motion of theA™Mett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF,
second to fifth fingers in RA patients. Coopers NS, Healey LA, Kaplan SR, Liang MH, Luthra

. . . HS, et al. : The American Rheumatism Association 1987
In summary, the frequencies of the fingerprint types, : o L ) )
revised criteria for the classification of rheumatoid arthri-

tis. Arthritis Rheum 31: 315324, 1988.
as well as the total degree of the palm crease transverBryamJL Emanuel I, Huang SW, Kronmal R, Lo J : Dermato-

sality are especially helpful in the diagnosis of RA. glyphs of Chinese children and Down’s syndrome. J Med
In addition, dermatoglyphics can be used in the diag- Genet 7; 338344, 1970.

nosis of RA in terms of racial specificities. The normal Caplan RM : How fingerprints came into use for personal

dermatoglyphic characteristics are different according identification. J Am Acad Dermatol 23: 16914, 1990.

to the races and ethnic groups (Kimura 1962, UChidaChaube R : Palmar creases in population studies. Am J Phys

and Soltan 1963, Olivier 1969, Preus and Fraser 1972, Anthropol 47: 79, 1977. ) )

Dar et al. 1977, Sokal and Livshits 1993). The der- Chung MS, Chu JH, Ha.n SH. ChOI. B.Y' Km.] HJ, Koh KS,

Hwang Y| : Morphologic characteristics of finger and palm
matoglyphic characteristics of the Indian RA group

- prints of Akha and Lahu in Northern Thailand. Korean J
are different from those of the Korean RA group as  ppys anthropol 8: 147156, 1995. (in Korean)

follows: the arch was much more frequent; total par H, Schmidt R : Topographic approach for analysis of
fingerprint ridges are less numeromsrmal crease is palm crease variants. J Med Genet 13:-3(3, 1976.
frequent while both Simian and Sydnengases are less Dar H, Schmidt R, Nitowsky HM : Palmar crease variants
frequent. The dermatoglyphic characteristics of the and their clinical significance. A study of newborns at risk.
Indian RA group are also different according the sexes Pediatr Res 11: _1G308' 1977'_ _
and sides from those of the Korean RA group (TanejaGrant SF, Thor'_e'fsson_ G, Frigge ML, ThorSte'nss_oh J,

. . Gunnlaugsdottir B, Geirsson AJ, Gudmundsson M, Viking-
et al. 1993, Ravindranath et al. 2003). This suggests )

) o ) sson A, Erlendsson K, Valsson J, Jonsson H, Gudbjartsson

that the dermatoglyphic characteristics of RA patients

_ ] DF, Stefansson K, Gulcher JR, Steinsson K : The inheri-
need to be evaluated according to the various races tance of rheumatoid arthritis in Iceland. Arthritis Rheum

and ethnic groups. 44: 247-254, 2001.

Our study shows that fingerprints, palmprints, and Holt SB : The significance of dermatoglyphics in medicine. A
palm creases can be helpful for the diagnosis of RA. A short survey and summary. Clin Pediatr (Phila) 12:-471
more data of large numbers of RA patients, according 484, 1973.

to the various races and ethnic groups, will give aKimura K : The Ainus, viewed from their finger and palm
prints. Z Morphol Anthropol 52: 176198, 1962.

Loesch D : Genetical studies of sole and palmar dermato-

) ) ~ glyphics. Ann Hum Genet 37: 46820, 1974.
biology should be performed to reveal the relatlonShIpMulvihiII JJ, Smith DW : The genesis of dermatoglyphics. J

between inheritance of RA and dermatoglyphics. Pediatr 75: 579589, 1969.

palmprint D types, Simian crease, and Sydney crease

more comprehensive role to dermatoglyphics in the
diagnosis of RA. In the future, research of molecular

Olivier G : Practical Anthropology. Springfield, lllinois,
Charles C Thomas Publisher, pp-292, 1969.
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