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Dermatoglyohic Patterns in Syndroaes
Frequently Associsated with Mental Retardation
Thonas Hevperlen
Nebraska Psychiatric Institute
University of Nebraska College of Medicine

Dernatoglyphics is the study of the papillary ridges of the
skin, i.e., the seratted-like skin found only on the flexor sur-
faces (bottom) of the hands ani feet. Generally, papillary (epi-
dermal) ridges begin to form during the third a>nth of .fetal de-
velopment, and are well developed by the fourth wmonth. . Palmar
creases develop soamewhat earlier, i.e., during the second and third
aonth. Once formed, the patterus of ridges and creases reaxain
esseuntially unchanged throughout life. These patterns are individ-
ually unique, differing even between so-called identical twins.
Derunatoglyphics does not coucern itself with secondary skin mark-
ings, i.e., flexion creases and scars.

People have peen aware of the ridzes of their skin for -thou-
sands of years, as is attested by ancient stone carvings and cave
paintings. The finger prict was used as a mark added to or in
lieu of an individual's signature as early as the eigth century,
and in more recent times. DPerhaps the earliest scientific des-
criptions are found in the works of Grew in 1684, Bidloo in 1685,
and Malpighi in 1&66. Purkinje in 1823 first made an attempt at
classifying finger prints. Galton developed a method in 1892 which
is the foundation of the "current system of classification.

The first suggestion of the possible use of finger orints
as a meiwus of identification was ailvanced by Faulds ir 1880.

In the United States, the first set of finger prints for identi-
fication purposes was made by de Forest in 1902. Since that time,

finzer orinting has become the most widely used system of personial
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Schizophrenia Dermatozlyphi-~ studies bv Beclman and Norring

(196%) of 1 nale and feaale persons with schizophrenia showed

'gt male schizophrenics had a statistically significant increase
iq%ﬁinger print whorls, coapared with the 100 males in a control
zroup. It is interesting that this difference was only found in
the males.

Tnalidomide-Poisioned Children. It has been reported by Alter

(1967) that thalidoaide does its fetal damasge during the 37th to
54th day of fetal '1life as calculated -from the date of the last
menstrual period. Dermatoglyphic patterns of children whose mothers
took thalidonide during this period have been studied by Davies
and Smallviece (1963) and Pfeiffer (1964). In three such infamts,
Davies and Smallpiece reported complete or partial simian lines

in all hands. Pfeiffer's study of 74 cases (as reported by Holt,
1965) showed a orogressive reduction of radial loops on the digits
of the hand, peculiar distortions of ridge arrangements directly
proportional to the severity of 1limb involvement, and an absence
of thenar patterns.

Undifferentiated kental Retardation. In a mass study of 271

male and 241 female mentally retarded persons, Fanz (1952) found
a statistically signifiqant decrease in the a-b ridge count of
the study group when compared to the 926 controls. Hirsch and
Geipel (1960) excluded persons with Down's syndrome from their
study sroup of 2%8 mentally retarded people and compared these
dermatoglyphic features with that of 600 normals. They found
that their study group had a higher incidence of multivle axial
triradii, a greater frequency of hypothenar, thenar/first inter-

dizital patterus, and a larger amount of transitional palmar
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palmar creases. Both these studies infer that there were embryonic
changes which occurred during the first three months of nregnanby
in the unental.y retarded group.

Wilson's disesxse. A study coaparing 20 pversons with Wilson's

disease to 20u nnrmals (hodses and Simmon, 1752) showed an ulnar

loop on the right thuwb in 35.0 % of the subjects, comnared to

60.5 % of the controls. Among the subjpcts, 40 % had whorls on the

right thumb coapared to 28 % of the normals, and 25 % had radial
loops of the right thuabs coapared to 7 .% of the controls. The

results were significant.

Dermatoglyphic studies. of individusals with the cleft 1lip and
palate, Duchenne muscular dystrophy, ectodermal dysplasia, Juvenile
diabetes mellitus, and rheumatic fever by Uchida:and Soltan (1963)
disclosed mro abnormalities. Huntington's . chorea and Parkinson's
disease were studied dermatoglyphically. by Barbeau et al. (1965)
and the finger print patterns revealed no.siganificant differences .
Singlc cases of patients with craniofacial dysplasia, arthromyo-
gryposis multiplex, and the oral-facial-digital syndrome have been
studied, but because of the saample size, comparative studies are
invalid.

Conclusion

Comparative dermatozlyphics has arisen within the past thirty
years, with.a concentrated effort in the vast ten years. DBecause
of the increased emphasis.on dermatoglyphic studies, it is essential
for the Bio-Medical oriented person, to unilerstani the basic vprirnciples
ot dermatoglyphics in orier to coamnrehend the various studies.

A review of the majpr dernatoglyphic patterus has veen presented.
Also, the dermatogzglyphic anoanalies of various disorders to date has
been reviewed. It must be remewmnbered that in most instances, a

limited number of deruatoglyphic areas and patterns in the specific
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wWalker Indices of a Sample of 150 Mongoloids,

According to Walker (1957)

Table 2

Patterns Left Digits

Right Digits

Little Ring Middle Irdex Thumb Thumb Index Middle king Idttle

Whorl 1.53 0.89.

Ulnar loop 0.90 0.97
Radial loop 2900 5.67
Arch 0.65 1.70

Q.78
117
0.65
0.13

Q%6 0.73
227 116
0.2 0.75
0.31 089

087
1.23
0.l3
106

0.42 - 0.58
2.65 1.2
c.08 0.2
9.09 0.17

068 1.29
Ll 090
19 15.33
209 1.0
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Table 3
Comparison of Basic Finger Priut Fatterns in
Three Types of Autosomal Anomalies and a Normal

Coatrol ‘rroup, Accordims to Fenrose (1966)

Patterns Trisomy 15-15 Trisoay 17-18 Trisomy 21-22
Whorl 19.8 % 0.8 % 12.7 %
Ulnar loop 44.8 % 15.6 % 82.8 %
Radial loop 16.4 % 4.4 % - 1.8 %
Arch 19.0 % 8l.2 % 2.7 %

Control
26.1 %
63.5 %

5.4 %
5.0 %
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Table 4
Sex-Chromocone Pattern and Mean Total Ridge Count,

* According to Peunrose (1967)

Chromosome Mean Standard Sample Predicted
Pattern T.R.C. Deviation Size T.R.C.
X 178.6 44.0 40 157
XY 145.0 50.1 825 145
XYY 133.6 46.2 14 133
XX 127.2 52.5 825 127
XXY 114.8 49.6 25 115
XXYY 106.1 51.6 7 103
XXX 109.8 54.7 25 97
XXXY 93.0 49.2 9 85
XXXYY 7%.0 N.A. 1 73
XXXX 110.0 66.7 2 67

" XXXXY 49.9 51.1 9 55
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