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ABSTRACT

A recent genome-wide association study
(GWAS) looking for the genes determining
fingerprint and palmar crease patterns dis-
closed one gene, among many others, which
causes lymphedema (CELSR 1) while others
influencing tissue growth. Since digital fluid
influences the height of the volar pads, influ-
ences of lymphedema on dermatoglyphics
should be sought.

Keywords: dermatoglyphics, dermal ridges,
volar pads, lymphedema genes

There has long been an interest in the
study of differences in fingerprints among
individuals. Although the major interest was
for forensic purposes, an early interest in the
differences between individuals with some
genetic diseases and the normal individuals
developed. For instance, the human geneticist,
Lionel Penrose (1), reported the differences in
average fingerprints (and palmar creases)
between individuals which we now know have
trisomy 21 from those of the general popula-
tion. The founder of dysmorphology, the study
of genetically inherited patterns of external
appearances which has led to the discovery of
over a thousand genetic syndromes with al-
tered facial and other body features, David

Permission granted for single print for individual use.

Smith (2) emphasized the early stages of de-
velopment during which the differences ap-
peared. He and colleagues pointed out that the
height of the finger pad in the fetus influenced
the resulting dermatoglyphic patterns. If the
pad was domed up, whorls resulted; a normal
height pad resulted in the most common loops,
opening either to the radius or ulna; and flat,
low pads resulted in the less complicated
pattern of arches (Figure).

Recently a massive Genome Wide Asso-
ciation Study (GWAS) was performed looking
for the genetic variation underlying multiple
dermatoglyphic parameters in a predominate-
ly Han (Chinese) population (3). This study
clarified the genetics of dermatoglyphics and
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Fig.: Relationship between finger pad height and the
resulting digital dermatoglyphics.
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the confirmation of the classic (2,3) discrimi-
nations of whorl, arch, and loop as the best
discriminants. These, of course, reflect the
shape of the underlying volar pad, where the
major signal found by this GWAS, EV11, is
expressed and promotes proliferation.

There are other factors which influence
the shape of the volar pad, i.e., fluid. Although
only one gene identified in this study also is
involved in lymphedema (CELSRI,; 4,5), the
role of the lymphatics in influencing dermato-
glyphic patterns deserves more attention. For
instance, a number of chromosomal disorders
(which, generally are not, investigated by
GWAS) have lymphedema and altered derma-
toglyphics. While trisomy 21 has altered digi-
tal growth and altered dermal ridge patterns,
the role of lymphedema may be more primary
in 45, X syndrome with its high percentage of
whorls. Among the syndromes listed in Table
2 in Li et al (3), the flattening of the face seen
in some, such as Robinow's, is very similar to
that seen in some lymphatic disorders (com-
pare to Hennekam's syndrome). Perhaps the
paucity of overlap is the failure of lympholo-
gists to look at dermal ridges (not necessary
for diagnosis) and the early lethality of many
severe lymphatic disorders (genes currently
identified in lymphatic disorders are mapped
in Witte et al [6]).

Many of the genetically inherited lym-
phedema disorders do not appear until after
birth, or later, especially, the teenage period.
However, multiple genes, which when mu-
tated, cause fatal fetal hydrops (FFH) have
been found. These include AHCY (ahcyS-
adenosylhomocysteine hydrolase (7) and
FOXC2-the initial publication identifying
FOXC2(8) had 2 cases of FFH in one family
and others have found more (9). The impor-
tance of modifying genes for this phenotype
has been indicated (10,11). Other genes in-
volved in FFH are VEGFR3 (9) and EPHB4
(12). These cases of FFH indicated that some
of the genetic variants we study are being ex-
pressed long before eternal appearances lead
to the diagnosis but the dermatoglyphics have
not been studies in these cases. Thus, I would
recommend that we lymphologists pay atten-
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tion to dermatoglyphics in all our patients to
extend our knowledge of genes affecting the
development of the lymphatics.
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