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Abstract

Multifactorial etiology works as a processing unit in the causation of dental caries in mineralized portions
of human teeth. In the present review, one important parameter is considered, the genetic component,

dermatoglyphics.

The epidermal ridges of the fingers and palms as well as the facial structures like the lip, alveolus, teeth
and palate are formed from the same embryonic tissues (ectoderm) during the same embryonic period (6-9
weeks). Thus, the genetic and environmental factors which are responsible for causing dental caries may also

cause peculiarities in the dermatoglyphic patterns.
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Introduction

The word dermatoglyphics was coined by
Cummins and Midlo in 1926 meaning dermi =
skin and glyphe = curve ***5 In humans, the
development of primary palate and the lip is
completed by the seventh week of intrauterine
life and that of secondary palate by twelfth
week. The dermal ridges develop in relation
to volar pads, which are formed by the sixth
week of gestation and reach maximum size
between 12-13" week 7. This means that
genetic message contained in the genome,
normal or abnormal, is deciphered during this
period and is also reflected by dermatoglyphics
8910 Moreover, tooth enamel is an ectodermal
structure same as that of palate and alveolar
ridges and is most susceptible to caries. Dermal
ridge differentiation takes place early in fetal
development.

The resulting ridge configurations are
genetically determined 2! and are
influenced or modified by environmental
forces 1161718 Tt is known that finger and palm
prints are formed during the 6-7 ™ week
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1920212223 of the embryonic period and are

completed after 10-20 weeks of
gestation.?*?>2¢%2 Abnormalities in these
areas are influenced by a combination of
hereditary and environmental factors, but only
when the combined factors exceed a certain
level, can these abnormalities be expected to
appear. ? %

Classification

Dermatoglyphic patterns are broadly
classified "3 into three major types: whorl,
loops, and arches, which have been subdivided
into various subtypes. These patterns are
present on finger tips/buds, whereas whole
of human palm show certain other features
such as atd angle [This angle is formed by lines
drawn from the digital triradius (a) to the axial
triradius (t) and from this triradius to the
digital triradius (d)], H-loop, IV loop, and t-
triradius.

A loop [Figure 1] is recognized as a series of
ridges that enter the pattern area on one side
of digit, recurves abruptly and leaves the
pattern area on the same side. A single
triradius is present, which is located laterally
on the fingertip, where the loop is closed. If
the ridge opens on ulnar side (away from
thumb), itis called as ulnar loop, and if it opens
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toward the radial side (toward thumb), it is
called as radial loop. A whorl [Figure 2] differs

from the loop in the aspect of concentric
arrangement of ridges, with two or more
triradii in the latter.

In all the dermatoglyphic patterns seen,
arches [Figure 3] show the simplest ridge
pattern, which is formed by the succession of
one or more parallel ridges which cross the
finger from one side to the other without
recurving. These patterns usually do not show
the presence of triradii, except when the
tented arch is present that will have a triradii
point near its midline.

Fig. 1. Dermatoglyphic pattern: Loops

| \

In all the dermatoglyphic patterns seen,
arches [Figure 3] show the simplest ridge
pattern, which is formed by the succession of
one or more parallel ridges which cross the
finger from one side to the other without
recurving. These patterns usually do not show
the presence of triradii, except when the
tented arch is present that will have a triradii
point near its midline.

Fig. 3. Dermatoglyphic pattern: Arches

Materials and Methods for Recording and
Evaluating Dermatoglyphics: 3" %

* Basic diagnostic instruments
* Gauze pads

Duplicating printing ink

Chart paper (white)

* Magnifying glass (2x power)

* Soap

Loops are compared between subjects and
controls (Nidhi et al) and correlated to salivary
pH and bacteria ***. Dermatoglyphics has
been linked to salivary pH and bacteria; thus,
polygenic nature as well genetic susceptibilty
to dental caries is revisited.?**

Mostly, children are selected between 3-6
years of age 3% because of following reasons.
Firstly, by three years of age whole set of
deciduous dentition must have erupted.
Secondly, by this period window of infectivity
would have been completed so that S. mutans
* levels can be measured much confidently.
Thirdly, we know that incipient enamel lesions
transform into cavitation by 2-5 years , in case
of deciduous dentition rate being faster. So,
by this time if any lesion would have
developed it must have started progressing
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and this may add up to number of carious
teeth; keeping these factors in my mind it can
be well assured that it is genetically
susceptibility that determines cariogenic
potential of enamel at this point of time, since
as the age advances other factors may also
become much significant in causation of dental
caries. There is a significant role of genetic and
environmental factors in causation of dental
caries. Control group, that is, caries-free
children, have an increased frequency of loops
and a higher salivary pH toward normal,
whereas subjects, that is, children with caries
in e”5 teeth, have decreased frequency of loops
and a lower salivary pH toward normal . This
means that if a child has carious teeth his/her
salivary pH would be lowered owing to more
demineralization activity caused by
microorganisms. Controls (caries-free
students) in various studies have found to be
showing decreased S. mutans levels as
compared to subject group. Therefore, it
indicates that caries-free students have
increased loops and there is a high significant
difference in controls and subjects in terms of
frequency of loops ®. This difference in
dermatoglyphic patterns indicates that it's no
wonder if dermatoglyphic pattern recording
of a child may be carried out as it is done in a
medical examination in some nations’.

Since this may be a genetic indicator for
dental caries acquisition, as we have S. mutans
levels for early childhood caries.

Recording of handprints

* The hands of the patient are scrubbed
thoroughly and blot dried.

* The duplicating ink is dispensed in a pea-
sized amount for each hand and spread to the
entire area of palm and fingers with the help
of a gauze pack. It is important that a very
minimal amount of dye is taken as this helped
in getting clear handprints. The more the
amount of dye, darker are the prints and thus
unreadable. Various dyes are tried before
settling for black duplicating printing ink.

* Once even spread of the dye is ensured,
the patient is asked to place his/her hand with
all fingers apart on a sheet of paper. Light
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pressure is applied over all the fingers to ensure
proper recording of prints.

* The handprints obtained are checked for
their clarity through a magnifying glass (2x)
and a number was given to it. The presence of
core and the triradii of the pattern are noted
to include the handprint in the study. If these
landmarks cannot be demarcated clearly, then
taking another handprint is recommended.
The handprints taken are preserved with
caution.

* Often, it is noted that the thumb does not
provide proper prints, which is due to its
spatial orientation as compared to the rest of
the fingers. So, a separate impression of the
thumb is taken.

Method of reading handprints

The handprints are observed in a sequential
manner (Mathew et al):

The handprints are observed from the left
hand 4 " digit till the thumb.

* Then, they are observed from the thumb
of right hand till the 4 ™ digit. It is done under
a magnifying glass with 2x power. Only the
occurrence of type of pattern on the finger tips
of 10 digits is noted for each digit. The total
ridge count (TRC) is done.

Type of dermatoglyphic pattern

The frequency of true patterns of loops,
whorls and arches is counted on the finger tips
of all the 10 digits.

Total ridge counting

Mark the two landmarks as “core” (as
circle in centre [Figure 4]) and “triradii” (as
circle in left corner below in [Figure 4]) of the
pattern.

* A line (is drawn joining these two
landmarks (this line should be as nearly
as possible at right angles to the ridge
area).

* All the ridges that cross this line are
counted, whereas ridges terminating
before touching the line are not counted.
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* Ridge containing the point of core and
triradii is not included in the count.

e If a ridge bifurcates before reaching the
line, it is counted as two ridges.

Fig. 4. Method of ridge counting

Handprints of caries-free children ,
especially females, shows maximum ulnar
loops , followed by whorls and arches and the
least present are radial loops. Caries-free males
shows more occurrences of arches. The caries
group shows maximum occurrence of whorls
than caries-free group and they are found to
be more prevalent in females on their left
hand 3 digit than in males, who shows more
whorls on their right-hand 3 ™ digit.

This is a nascent science requiring more
research work. Earlier research work by M.
Atasu on the dermatoglyphic patterns
observed in Ellis-van Creveld syndrome
(EVC) ™ and in dental caries ' and by Kargul
et al ' on the dermatoglyphic patterns
observed in hypohydrotic ectodermal
dysplasia patients are the landmark studies.
These patterns have been, since time
immemorial, a basis of personal identity.

Limitations of the Dermatoglyphics®

* Monozygotic twins or parents/children
are still a challenge.

* There is no way of finding out whether
genetics or environmental factors play a
dominating role in the occurrence of dental
caries.

* Dental caries, being a multifactorial
disease, cannot be controlled in children just
by knowing their genetic susceptibility to the
disease. If such patients do not have any
complaint regarding their dental problem,

then motivating parents and the child in such
circumstances is unconvincing and difficult.

Conclusion

Dermatoglyphics is considered as a window
of congenital abnormalities and is a sensitive
indicator of intrauterine anomalies.

The dermatoglyphic patterns have been
used as an oral health marker, which can
determine the genetic predisposition of
children to dental caries. The children and their
parents are observed to show similar pattern
of occurrence of dental caries. This can be
attributed to the genetic inheritance of salivary
pH, enzymes, salivary flow and tooth
morphology.
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