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ABSTRACT:

Dermatoglyphics deals with the study of the fine patterned dermal ridges on surfaces of sole
of foot and palms..Dermatoglyphic patterns are assumed to be genetically controlled although
the exact mechanism of inheritance is still unknown. The aim of the current study is to
analyze the dermatoglyphic pattern in the population with oral cavity. This is a feasibility
study conducted with a sample size of 20, in which 10 participants with dental caries and 10
normal participants. The samples were collected from Private Dental College in chennai.
Their finger ridge patterns were collected using the digital camera and are used as outcome
variables. The collected data was analyzed statistically using the SPSS tool. Majority of the
participants observed to have 35% of ulnar loop patterns in the normal group compared to
40% of participants in the study group. The arch pattern is less (5%) prevalent in the study
group when compared to the normal group (20%), however statistically there is no significant
difference between the two groups with p value 0.52. From the obtained results it can be
suggested that even though the two groups had no significant difference statistically, on
observation we were able to find marked variation in the finger ridge patterns.
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INTRODUCTION

The palms of the hands and the soles of the feet are covered with distinct
classes of ridge patterns. The most conspicuous are the creases or folds of skin
that interested the people in palmistry. Dermatoglyphics is the science and art
of surface markings of thick skin, especially hands and feet. It is the epidermal
ridge patterns of palms, digits, and soles. Toward the end of the 19th century,
Galton put forth a rule called “proof of no change,” which states that a
person's finger ridge pattern remains unchanged throughout the lifetime.
'Dermatoglyphics has drawn attention in the field of dentistry. It is known that
finger and palm prints are formed during the 6th-7th week of the embryonic
period and are completed after 10-20 weeks of gestation. “The finger ridge
pattern can be categorised into three groups namely arches, loops, whorls.
Taking an instance of dental caries, it is found that individuals with patterns
such as plain loop, double loop, arch, whorl, tented arch, and central pocket
loop have a high susceptibility to dental caries. Furthermore, since
dermatoglyphics are genetically controlled characteristics, any deviation from
the normal features indicates a genetic abnormality.

Dental caries is also represented as tooth decay or cavities. It is one of the
most common and widespread persistent diseases today. In the previous
studies as stated by the authors, the population with dental caries had a
decreased loop frequency. *. According to few previous studies it was also
suggested that dermal ridges can be used as an effective biomarker of
genomic instability in breast cancer. Females with breast cancer and those
categorised as high risk females presented similar polymorphism status,
variations in these genes increase the risk of occurrence of breast cancer. >
®The bacteria on our teeth breaks them down to produce acids that have the
ability to damage the hard tissue in our tooth. Caries and the control group had
differences in the triradii on fingers. Hence, the studies from recent researches
suggest that dermatoglyphic could be used as an appropriate method for early
prediction for dental impairment. Dermatoglyphics possess qualities of an
adjunctive diagnostic tool in the identification of various orofacial dental
disorders. The advantages of dermatoglyphic patterns as a diagnostic tool are
the cost effective and faster interpretation of the findings. However, its usage
in the field of dentistry needs to be explored further °. Previously our team had
conducted numerous original studies *°*® and surveys *"** over the past 5
years. Now we are focussing on applying this knowledge to write the review
on new advancements in this field. The aim of this study is to explore the
significance of dermatoglyphic patterns in the population with dental caries.

MATERIALS AND METHODS

The study was conducted in a private dental college and hospital in chennai.
This is a feasibility study conducted with a sample size of N=20, in which 10
with dental caries and 10 normal population. The study was approved by the
institutional review board. The study population was selected and grouped
based on the opinion from the certified dentists and their finger ridge patterns
were collected using the digital camera. The participants were explained in
detail about the study and their willingness is obtained through their informed
consent. The prevalence of arch pattern, whorl pattern, radial and ulnar loop
pattern was used as an outcome measure. The finger ridge pattern was
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collected and analysed using a computer. The collected data was analysed
statistically for its significance between normal population and the study
population using the SPSS tool.

RESULT AND DISCUSSION

The finger ridge pattern of the participants of the normal group was observed
to have 20% of arch pattern , 35% ulnar loop pattern , 25% of radial loop
pattern , and 20% whorl pattern . Ulnar loop is more prevalent in the normal
group followed by the radial loop, the whorl and arch pattern is observed in
equal proportion.(figure-1) The finger ridge pattern of the participants with
oral cavity was observed to have 5% of arch pattern, 40% of ulnar loop pattern
, 35% of radial pattern , and 20% of whorl pattern . The ulnar loop is more
prevalent in the study group (40%) followed by radial loop, whorl and less
proportion of arch pattern.(figure -2) Majority of the participants observed to
have 35% of ulnar loop patterns in the normal group compared to 40% of
participants in the study group. Chi square value was analyzed to be 2.200, the
p value was 0.532 (p > 0.05), hence statistically not significant. It can be
inferred that the arch pattern is less prevalent in the study group when
compared to the normal group, however statistically there is no significant
difference between the two groups.(figure - 3)

Percentage of participants

Arch pattern Ulnar pattern Radial pattern Whorl pattern

Normal

Figure 1: Bar graph representing the finger ridge pattern of the participants of
the normal group.

X axis represents the finger ridge patterns, Y axis represents the percentage of
participants. Blue colour denotes arch pattern (20%), red colour denotes ulnar
loop pattern (35%), green colour denotes radial loop pattern (25%), and
orange denotes whorl pattern (20%) . Ulnar loop is more prevalent in the
normal group followed by the radial loop, the whorl and arch pattern is
observed in equal proportion.
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Percentage of participants

Arch pattern Ulnar pattern Radial pattern Whorl pattern
Oral cavity

Figure 2: Bar graph represents the finger ridge pattern of the participants with
oral cavity. X axis represents the finger ridge patterns and Y axis denotes the
percentage of participants. Blue colour denotes arch pattern (5%), red colour
denotes ulnar loop pattern (40%), green colour denotes radial pattern (35%),
and orange denotes whorl pattern (20%). The ulnar loop is more prevalent in
the study group (40%) followed by radial loop, whorl and less proportion of
arch pattern.

Bar Chart

W Arch pattem
W Uinar pattem
WRadial pattern
B Whorl pattem

No. of participants

Normal Oral cavity

Group

Figure 3: Bar graph representing the comparison of distribution of the ridge
patterns among the normal and study population. X axis represents the groups
and Y axis represents the number of participants. Blue colour denotes arch
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pattern, red colour denotes ulnar pattern, green colour denotes radial pattern,
and orange denotes whorl pattern. Chi square value was analyzed to be 2.200,
the p value was 0.532 hence statistically not significant. It can be inferred that
the arch pattern is less prevalent in the study group when compared to the
normal group, however statistically there is no significant difference between
the two groups.

The findings of the present study suggests finger ridge pattern among study
group and normal group provided the result, the arch pattern in normal is 20%
which is predominately higher than the malocclusion population. The loop
patterns malocclusion (ulnar loop) is 40% and ( radial loop) is 35% which is
higher than the normal population. The whorl pattern is 20 % for both the
normal and malocclusion population. Though statistically there is no
significant difference, there is observable variation in pattern frequency
between two groups.

As per a recent study done by S.Tikare, it has been found that there is no
statistical analysis that seems to be positive for the association of finger ridge
with malocclusion whereas from our study it is detected to be significant
(P>0.05). Similarly, a recent study was done among the people with different
classes of malocclusion and their finger ridge pattern was gathered and the
palatial mean surface was detected and they reported that there were very few
correlations between the dermatoglyphic pattern with malocclusion. % In 2009
A Sharma, stated that the aim of his study is to determine if there is any
significant correlation between dental caries and salivary bacteria. He
concluded that the study group had a decrease in the frequency of loops and
the control group had an increase in loop frequency on all Palmer digits. * In
2018 a vivo study written by Kamalyit Kaur, stated that dental caries are the
predominant cause of tooth loss in children and young adults.
Dermatoglyphics is a genetic factor that contributes to dental caries. The aim
of his study was to explore the unique relationship between genetic component
and dental component and to identify children at particular risk of dental
decay. In comparison with the previous study, the patterns were recorded
using a digital scanner.. In this study, the subject group had a decreased
frequency of loops whereas the control group had an increased frequency of
loop pattern on Palmer digits. %

In 2011 Padma.K.Bhat ,stated that dermatoglyphics could be an appropriate
method for an early predictor for dental and hearing impairment in children to
initiate preventive oral measures at an early age. In comparison with the
previous article, the overall population involved deaf and mute children. The
test revealed a statistical association between whorl and loop patterns in caries
and caries-free groups. He concluded, stating that caries experience was higher
amongst the deaf and mute children. ( P<0.001)

In the article written by C.Anitha, SapnaKode, it was stated that genetics
plays an important role in the determination of Palmar dermatoglyphic
patterns. In comparison with the previous article this study was undertaken to
explore the possibilities of dermatoglyphics as a non-invasive and early
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predictor of dental caries in children, so as to initiate preventive oral health
measures at an early age. The study population consisted of 200 children
between 4.5 years. The result from this study was that there was an increased
frequency of ulnar loops in caries-free children and whorls in children with
early childhood caries(ECC) was observed, indicating the dermatoglyphic
patterns can be used as a predictive tool for children with ECC. ?’

Based on the previous study, it was stated that there is an increased frequency
of whorl pattern in individuals susceptible to dental caries, but in comparison
with the present study, the whorl pattern for both normal and malocclusion
group remains the same. % Similarly, the study conducted by Bhat, also
showed the increases in whorl frequency. * One more significant finding was
reported by Priya, which was a higher frequency of arches and radial loops in
subjects susceptible to dental caries.?® Malocclusion too has been extensively
studied to predict any specific dermatoglyphic pattern associated with it. A
study was conducted usingdermatoglyphics to predict and compare Class I,
Class Il, division 1, division 2, and Class Il malocclusions. A total of 96
subjects were divided into three malocclusion groups, Class | (control group),
Class 11, division 1, division 2, and Class Il (experimental group) between the
ages of 12-14 vyears. The dermatoglyphic findings revealed that the
craniofacial Class II, division 1, division 2 pattern was associated with
increased frequency of arches and ulnar loops and decreased frequency of
whorls, whereas, in Class Il1, there was an increased frequency of arches and
radial loops with decreased frequency of ulnar loops. ** A study was carried
out to systematically review and assess the correlation between
dermatoglyphics and orofacial disease in the human population. The study
concluded by stating that Dermatoglyphics has moved from obscurity to
acceptability as a diagnostic tool. The research finding suggested a weak
positive  correlation  between dental caries, malocclusion, and
dermatoglyphics..

CONCLUSION

From the obtained results it can be suggested that even though the two groups
had no significant difference statistically, on observation we were able to find
marked variation in the finger ridge patterns. The obtained results cannot be
generalised as the findings were imprecise due to limited sample size. Future
studies should be conducted with large sample size to identify the accurate
frequency of occurrence of finger ridge pattern in the oral cavity population.
Extensive study and research in this field are required to determine its validity.
In the future, it may serve as an important tool that can predict the occurrence
of oral cavities.
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