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Abstract

Background/Aim: Dermatoglyphics is supposed to be influenced by genetic and environmental factors and
so also dental caries. Therefore, the present investigation was undertaken to find out a possible relation between
some quantitative and qualitative dermatoglyphic variables and early childhood caries (ECC).

Materials and Methods: The study was conducted on 200 children in age group of 3 to 6 years from two pri-
vate kindergarten, Egypt, and divided into 2 equal groups i.e. caties active group (n=100) and caries free group
(n=100). The caries active group included children with dmft index = 4 or more and caries free group consist of
normal, healthy children without any dental caries. The finger prints of both hands were taken using a stamp pad
method then qualitative and quantitative data of dermatoglyphics were analyzed.

Results: There was increase in frequency of whotls and decrease in frequency of loops in caties active group
when compared to caries free group which was statistically significant (p = 0.000). The total finger ridge counts of
whotls was higher in caries active children while total finger ridge counts of loops and the atd angles were higher
in caries free children. The differences were statistically significant (p = 0.000).

Conclusion: Early childhood caries susceptibility of an individual increased with increased frequency of whorl
pattern but it decreased with increased frequency of loop pattern and increased atd angle.
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Introduction
Dental caries represents a common disease of the teeth, and is

Dermatoglyphics refers to study of the intricate dermal ridge prevalent worldwide. The etiology of dental caries is multifacto-

configurations on the skin covering the palmar and plantar sur- rial with genetic predisposition blamed as one [6]. Different stud-

faces of hand and feet. It is a branch of physical anthropology, ies have been conducted by various investigators to find out the

relation between dermatoglyphic pattern variations and dental

medicine and genetics. Dermatoglyphic patterns are assumed to .
caries [7-13].

be genetically controlled although the exact mechanism of inher-

itance is still unknown [1]. After their complete formation, they

are unaffected by the environment, and this explains their unique Atasu et al,, [7] studied dermatoglyphic configurations in caries

role as an ideal marker for individual identification and the study free students and the students with extensive caries and found

of populations, as well as detection of defects due to intra-uterine there was significant difference in dermatoglyphic pattetns in

irregularities in the early weeks of pregnancy. However it is still at these two groups as caries free students had more ulnar loops

infancy in the world of dentistry where the co-relation of dental on the fingertips and the students with extensive caries had more

conditions with that of dermatoglyphic patterns is done [2-5]. whotls on the finger tips.
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Sharma and Somani [8] found highly significant difference in
loops between the subject (Caries) and control groups, and also
observed significant difference between subject and control
groups for microbial growth.

Bhat et al., [9] conducted a study to evaluate dermatoglyphic pe-
culiarities and caries experience of deaf and mute children. They
observed that the frequency of whotls was more in caries group
and the frequency of the loop was more in caries free group. An-
other study was done by Madan et al., [10] determine the genetic
aspect involved in the occurrence of dental caries through a cost-
effective means. They observed that Handprints of caries free
children, especially females, showed maximum ulnar loops. The
caries group showed maximum occurrence of whotls which were
more prevalent in females on the left hand 3™ digit than in males
where the whotls were found on the right hand 3* digit, and also
low total ridge count, especially in males.

Dermatoglyphics is a simple and inexpensive clinical test and re-
search tool. The economical and feasible nature of this diagnostic
tool may be used in screening of a variety of pathologies. Ge-
netically predisposed individuals can be segregated, counseled ac-
cordingly and motivated to change the lifestyle. The expenses as-
sociated with genetic cytomarker studies may thus be prevented.
With the help of simple tool, the frequency of developing serious
diseases in later life may be prevented or postponed thereby ex-
tending the longevity of an individual [11].

As dermatoglyphic patterns developed at birth and there after re-
main unchanged for life, also, scanning or recording of their per-
manent impressions can be accomplished rapidly, inexpensively,
conveniently and without causing any trauma to the patient or
hospitalization [4]. So, dermatoglyphic may sometimes play a sig-
nificant role in the diagnosis of dental diseases like caties. There-
fore, the present study was conducted iz vivo to establish a unique
correlation between the dermatoglyphics patterns and its relation
to early childhood caties.

Aim of the Work

The present study was undertaken to evaluate the significances of
dermatoglyphics in predicating the susceptibility of individual to
develop early childhood caries.

Materials and Methods

The present study was conducted in two private kindergartens,
Kfr Elshikh, Egypt. Written informed consent was obtained from
the parents and respective kindergarten authorities.

http://scidoc.org/IJDOS.php

Study Design

The present study was a case control study. The sample consisted
of 200 children aged between 3 and 6 years, divided into two
groups of 100 children each. The dmft score was evaluated to
select the experimental group which included children with dmft
score = 4 or more and control group which contained children
with no caries. The present study did not include the dermato-
glyphics of children with syndromes as they may show a peculiar
pattern of development of dermal ridges.

Method of Collection of Data

Firstly, hands were thoroughly cleaned and allowed to dry. After
this, right hand four digits were guided by the researcher to the ink
stamp pad and pressed firmly against the bond paper. Also, the
palm of clean dried hands were smeared with the ink and pressed
against the paper to show the palmar ridges and inter digital arcas.
The paper was stabilized on a hard smooth surface board. Some-
times impressions were recorded 3 times, to reach the most satis-
factory and readable one. Then this was done also for the thumb
of the same hand. The same procedure was repeated for the left
hand. These dermatoglyphic patterns were analyzed with the help
of a magnifying glass (6 xs).

Qualitative Dermatoglyphic Analysis

The frequency of true patterns of loops, whorls and arches (Fig-
ure 1) were counted on the fingertips of all the 10 digits of chil-
dren with dental caries and caries free children. They were as-
sessed for increase or decrease in frequencies. Fingerprint patterns
in the present study included three main types: whotls, loops, and
arches. Under these major types, other subtypes were also noticed
and considered normal anatomical variations. The whorl is distin-
guished by its concentric design. In arches, the dermal ridges pass
from one margin of the digit to the other with a gentle, distally
bowed sweep. In loops, the ridges curve around only one extrem-
ity of the pattern forming the head of the loop. Loops can be
further divided into ulnar and radial types: ulnar loop when the
loop opens to the ulnar margin of the hand and radial loop when
the loop opens to the radial margin. A triradius is located at the
meeting point of three opposing ridge system. This marks the
edge of the loop pattern as it possesses only one triradius. In arch
pattern, there is no triradius while whortls usually have two triradii.

Quantitative Dermatoglyphic Analysis
Ridge Count of the Fingers
Ridge counts for each fingertip were calculated from the num-

ber of primary epidermal ridges that intersected or touched the
straight line drawn from the central core of the fingerprint pat-

Figure 1. A Photograph Showing Different Finger Print Patterns.
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tern to the bifurcation of the triradius (Figure 2). The count on
the ten fingers of cach individual is then summed up to give a
single mean value of the total ridge count. Consistent with stand-
ard methods, fingertips with an arch pattern were assigned a ridge
count of zero. Fingertips with a loop pattern have a ridge count
equal to the number of ridges crossing the single straight line. For
fingertip patterns with two triradial points e.g., whotls, the follow-
ing ridge counting protocol was used according to Kahn et al.,
[12]: ridge count = ridges crossing the longer line + half of ridges
crossing the shorter line.

‘atd’ Angle

The ‘atd’ angle is a trait of the palm that reveals the position of
three triradii-a” and ‘d’, usually located on distal palm just infetior
to the 2™ and 5" fingers, respectively and ‘" whose location can
vary on the proximal palm from just distal to the wrist, up to the
center of the palm. The atd angles (Figure 3) were measured for
each palm print by drawing two straight lines through the ‘a’ and
‘t’ triradii and the ‘d” and ‘¢’ triradii and measuring the resulting
angle. The atd angles were compared and assessed for increase or
decrease between the groups [13].

Statistical Analysis

The collected data were organized, tabulated and statistically ana-
lyzed using SPSS software statistical computer package, version
22. The qualitative data was presented as frequencies and com-
pared by Chi square test, the quantitative data was presented as
mean and standard deviation (SD) and compared by independent
student 7 test. The differences between the two groups were con-
sidered significant at P < 0.05.

http://scidoc.org/IJDOS.php

Results

The comparison of frequency of loops, whotls and arch pattern
for both groups is shown in Table 1 and Graph 1. Caries active
group had an increased frequency of whotls and a decreased
frequency of loops while Caries free group had a decreased fre-
quency of whotls and increased frequency of loops. When both
groups were compared, there were statistically significant differ-
ences (p = 0.000).

The comparison of mean values of total finger ridge count for
loops and whotls and the mean atd angle for both groups is
shown in Table 2. The mean value of loops in caries active group
was 5.89 + 1.15 and that for caries free group was observed to be
8.26 £ 1.05. The mean value of whotls in caries active group was
observed to be 8.11 £ 1.08 and that for caries free group it was
4.73 £ 0.94. The mean value of atd angle in caries active group
was noticed to be 49.93 £ 5.01 and that for caries free group it
was 53.06 £ 4.55. When both groups were compared, there were
high statistically significant differences (p = 0.000) as regards the
mean values of loops and whorls ridge counts and atd angle.

Discussion

Dental caries is a chronic, complex, multifactorial disease for
which a number of causative agents like host and environmental
factors have been proposed. There are numerous host factors for
dental caries that are genetically determined [14, 15]. The pattern
of dental caries has been found to be similar in members of the
same family over several generations and hence, inheritance of
this susceptibility is suspected. Genetic variations in the host fac-
tors may contribute to increased risks for dental caries. The derm-

Figure 2: A photograph showing measurement of total ridge count in whorl and loop patterns.

Figure 3. A Photograph Showing Measurement of atd Angle.
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Table 1. Comparison of Finger Print Pattern between Caries Active and Caries Free Children.

Group Caries active | Caries free Total
pattern No. % No. | % | No. %
Thumb finger
Loop 106 | 53.0 | 168 | 84.0 | 274 68.5
Whorl 88 44.0 30 | 15.0] 118 29.5
Arch 6 3.0 2 1.0 8 2.0
X? = 44.538 p= 0.000
Index finger
Loop 104 | 52.0 | 154 | 77.0 | 258 64.5
Whorl 76 38.0 32 | 16.0| 108 27.0
Arch 20 10.0 14 7.0 | 34 8.5
X? = 28.765 p= 0.000
Middle finger
Loop 120 | 60.0 [ 160 | 80.0 [ 280 70
Whorl 76 38.0 32 ] 16.0| 108 27
Arch 4 2.0 8 40 | 12 3
> = 24.974 p= 0.000
Ring finger
Loop 92 46.0 | 136 | 68.0 | 228 57
Whorl 104 | 52.0 56 | 28.0] 160 40
Arch 4 2.0 8 40 | 12 3
> = 24.225 p= 0.000
Little finger
Loop 92 46.0 | 132 | 66.0 | 224 56
Whorl 106 | 53.0 64 320 170 42.5
Arch 2 1.0 4 2.0 6 1.5
X2 =18.186 p= 0.000
Total finger print
Loop 514 | 514 | 750 | 75.0 [ 1264 63.2
Whorl 450 | 45.0 | 214 | 21.4 | 664 33.2
Arch 36 3.6 36 36 | 72 3.6
X? = 127.942 p= 0.000

No. = Numbert, X? = Chi squate test, p = level of significance.

Graph 1. Shows the Frequency of Finger Prints Pattern in Caries Active and Caries Free Children.
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Table 2. Shown Mean Values of Finger Ridge Counts and atd Angle for Caries Active and Caries Free Children.

Groups | Caries active | Caries free | Significance
Variables | Mean * SD | Mean * SD t P

Loop 589+ 1.15 | 826 £ 1.05 | 17.568 | 0.000

Whortl 8.11+1.08 | 473£0.94 | -15.297 | 0.000
atd angle | 49.93 £5.01 [53.06 £455| 6.539 |0.000

SD= Standard deviation, t = independent student t test p= level of significance.

Graph 2. Showing the Mean Count of Finger Ridges and atd Angle of Caries Active and Caries Free Children.
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atoglyphic patterns can be used as an oral health marker, which
can determine the genetic predisposition of children to dental
caries [7, 16]. The type of fingerprints is unique and is based on
the genetic constitution of each individual. These dermal patterns
once formed remain constant throughout life and also are consid-
ered to be unique for a person [17, 18].

In the present study when the 400 hand prints of 200 children
were analyzed (Table 1), it was found that there was an increased
frequency of loops (63.2%) among this study population fol-
lowed by whotls (33.2%) and arches (3.6%). These findings are
consistent with the previous studies [14, 19] regarding frequency
of dermatoglyphic patterns in a population.

The results of the present study indicate that, Caries active group
showed increased frequency of whotls as compared to frequency
of whotls present in caries free group and also showed that caries
active group had a decreased frequency of loops as compared to
loops present in caries free group (Table 1). These results are co-
inciding with the results obtained by Atasu et al., [7] and Vijender
etal, [20].

Also, there was highly statistically significant total finger ridge
count of whotls in caries active children while there was highly
statistically significant total finger ridge count of loops in caries
free children (Table 2). These results were agreed with the results
concluded by Sengupta et al., [11].

The results of the present study showed statistically significant
difference between caries active and caries free children as regards
atd angle where the atd angle was larger in caries free (53 + 4.55)
than caries active children (49.9 * 5.01) (Table 2). These results
were corroborated with the findings of previous studies which
stated that the caries free children had larger atd angle than that
of the children with extensive caties [6, 7]. On the other hand

El-kwatehy WM, Abdel Razek A Sheta (2016) Dermatoglyphics as a Non-Invasive Anatomical Marker in Early Childhood Caries. 1z | Dentistry Oral Sci. 3(11),

these results were disagreed with the results obtained by Navit
et al.,, [14] where they found that the mean atd angle in caries
free children and children with ECC was almost similar (Mean atd
angle for children with ECC was 44.60 and caries free children
was 44.80). The disparity of result could be due to the variation
in sample size and methodology employed. The sample size for
the present study included 200 children of 3-6 years whereas in
the study performed by Navit et al., [21] a sample size was 100
children. Also, the size of the atd angle may be affected with the
spreading of fingers while recording the pattern [7].

Basically, the pattern of the skin lines on the finger is formed
during the second trimester of the intrauterine life and it does not
change for any individual during the life. It has been reported that
the epidermal ridges of the fingers, the palms and facial structures
like lip, alveolus, palate and tooth bud are formed from the same
embryonic tissue (ectomesenchyme) during the same embryonic
period (6-9 weeks) [22]. The genetic constitution whether normal
or abnormal is deciphered during this period and is reflected by
dermatoglyphics. Thus, with genetic information, the suscepti-
bility for caries due to abnormality in the tooth structures like
alterations in dental hard tissues like structure of dental enamel,
tooth eruption and development may be reflected in the dermato-
glyphics namely whortl and loop patterns [2, 7, 18]. Hence, derma-
toglyphics could be an indicator of genetic susceptibility of an
individual to early childhood caries.

Conclusion

From the present study it was found that there was a significant
association between fingerprint patterns and early childhood cat-
ies. Studies done earlier support that dermatoglyphic pattern is
linked with eatly childhood caries which might be a valuable, non-
invasive anatomical tool which could be used for screening for

366-371.
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early childhood caries and for guiding future research. This may
further seck to introduce of more preventive, early diagnosis and
effective treatment strategies in patients with early childhood car-
ies.

Recommendation

Further extensive research and studies in the field of dermato-
glyphic have to be done in order to determine and to evaluate the
significance of these variations in the dermatoglyphic features of
patients with early childhood caries.
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