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Abstract

Dermatoglyphics is the study of various patterns and configurations of fingers, and palms, soles. This could be used as an ad-
junct in preliminary diagnosis. Many studies in literature have shown an association between these dermal configurations and
dental diseases. Early detection is very important in controlling dental diseases. As dermatoglyphics appear at a very early stage
of life and remain constant throughout, this could be a very important diagnostic tool if proved. This article aims to highlight the

various types of dermatoglyphic patterns, advantages, limitations and its associations with various dental diseases.
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Introduction

Dermatoglyphics is defined as the study of configurations and patterns of the epidermal ridges [1]. The term dermatoglyphics was
given Cummins and Midlo in 1961 [2]. Itis a derivation from two Greek words where ‘derma’ means skin and ‘glyphe’ means carve [3].
Harold Cummins is the father of dermatoglyphics [4]. It is said that these epidermal configurations appear during the 12th week of
intrauterine life and are established by the 24th week of intrauterine life. They remain constant throughout life once established. They
only increase in size [2]. A rule called ‘proof of no change’ was put forward by Galton which stated that dermatoglyphic configurations
of an individual remains constant or unchanged throughout that person’s lifetime [5]. Due to this unique nature dermatoglyphics

could be a useful tool in diagnosing and treatment of examined individuals [6, 7].

Dermal ridge configurations are said to be unique for an individual and hence it could be a useful tool to assess the genetic trait
of an individual, evaluation of children with any suspected genetic diseases and in forensics [7, 8]. It has been said that genetics and
environmental factors influence the development of fingerprint configurations [9]. The ridged skin is considered as a sensitive indi-
cator of intrauterine dental abnormalities since it develops from the fetal volar pads same as that of the teeth, which also originates
from the same ectodermal layer during the 6th-7th week of embryonic life [10]. Hence, it can be inferred that any intrauterine dermal
damage occurs, anomaly of the tooth also can be expected. This can be considered as the basis for comparison of dental disorders with

dermatoglyphics [11].
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Dermatoglyphic Patterns

In 1892, Galton has classified fingerprint patterns into 3 types: arches, loops, and whorls. Basis for this classification was the degree

of curvature of the ridges [12, 13].

In arch pattern, the dermal ridges run from one side of the pattern to the other with a slight rise at the center of the pattern. Here,

these ridges do not make a backward turn or twist. Arches can be either simple or tented type [12, 14].

In loop pattern, dermal ridges run from one side of the pattern continue till the center and then at least one ridge tends to make a

backward turn around the core. Loops can be either ulnar or radial depending upon the direction [12, 14].

In whorl pattern, the dermal ridges start from one side of the pattern and complete a circle. Whorls can be either spirals or double
loop (Figure 1) [12, 14].

Plain arch Calculating finger ridge count

Figure 1: Dermatoglyphic patterns showing arch, loop and whorl.

Core is the approximate center of the pattern and triradius is the landmark formed due to the confluence of three ridge systems [14,

15]. Arch has no triradius, loop has one triradius and whorl may have two or more triradii [12].

Total finger ridge count: ridge count is calculated by drawing a straight line from the core to the traradius of the pattern and counting

the number of ridges that is touched or crossed by the line (Figure 1) [12].

The whole palm print show certain other patterns/features like the atd angle (the angle formed by joining the lines drawn from the

digital triradius ‘a’ to axial triradius ‘t’ and from this to digital triradius ‘d"), H-loop, IV loop, a-b ridge and others [16].
Advantages [17]

¢ The method to collect dermatoglyphics is simple with interpretation of findings being easy and fast.
¢ These dermatoglyphic patterns are unique for each individual.

¢ The technique is cost effective, efficient, and requires minimum equipment.

» Storage of data is easier and not cumbersome.

¢ Itis faster and can be done anywhere and does not require hospitalization.
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Disadvantages/Limitations [17]

e [Itis difficult to check in individuals with malformations of fingers/hands or disfigurements.
e Appropriate amount of ink should be placed or else the print will not be readable.

e Accurate print has to be recorded for obtaining readable prints or else it will lead to misleading information.

Recording Dermatoglyphics
Ink method

This is the oldest and most widely used method. The equipments required are simple i.e. printer’s ink, a roller, glass/metal inking

slab, sponge rubber and good quality paper for recording [18, 19].
Transparent adhesive tape method

Here, a dry colouring pigment is applied to the skin surface and then lifted off with a transparent adhesive tape. The prints obtained

are very clear in this method [18, 19].
Faurot inkless method

In this method a specially sensitized paper and a commercially available patented solution is required [18, 19].
Photographic method

This method is based on total internal reflection. This occurs when an object is pressed against a prism. The magnified image is

photographed using a polaroid camera [18, 19].
Numerical method

Algorithm of synthesis of images of fingerprints is used and minutiae are created. The model allows looking at digital coding of a

fingerprint and also enables mathematical cataloging of minutiae and types of patterns [18, 19].
Special methods

Special methods allows study of dermatoglyphics and underlying bony structures (radiodermatography), study of sweat pores (hy-

grophotography) or study of the spatial shape of the ridged skin areas, for example in primates (plastic mold method) [18, 19].
Digital method

In recent times, fingerprints are being recorded digitally with various softwares to identify the type of fingerprints [20].
Dermatoglyphics and Dentistry

In the recent past, dermatoglyphics has been gaining attention in the field of dentistry. There are studies showing correlation be-
tween dermatoglyphics and various dental diseases like dental caries, oral cancer, malocclusion, cleft lip and palate, periodontal dis-

eases and also in forensic odontology [21].
Oral potentially malignant disorders

A study was conducted by Venkatesh et al where among all the participants with leukoplakia 30.70% had whorls and 6.30% had
loop pattern. Among the participants who had oral submucous fibrosis, 60.70% had loop pattern, 30.32% had whorl pattern and arch

pattern was present in 7% of the subjects [22].
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Dental caries

There have been many studies showing a correlation between dental caries and dermatoglyphics. Increased frequency of whorls
was seen in individuals with dental caries. Also, increase in ulnar and radial loop pattern was associated with a decreased susceptibil-
ity to dental caries [23-28].

Periodontal diseases

A study conducted by Atasu et al stated that dermal configurations along with clinical and radiographic investigations can be used

to categorize patients according to different periodontal disease classification [29].

A study by Kochhar et al reported a decreased frequency of loops with increase in periodontal disease and there was no significant
relationship with whorls [28].

Malocclusion

Many studies in literature have been done to correlate malocclusion with dermatoglyphics. Most of the studies are where Angle’s
molar relation has been considered to correlate with dermatoglyphics. Study done by Reddy et al stated that particular predictive oc-
currence of patterns was not found to be associated with any class of malocclusion but an increased frequency of twinned loops was

seen in Class Il malocclusion and radial loops were absent in Class III malocclusion [2].

In a study done by Tikare et al found a statistically significant correlation between whorl pattern and Class I and Class II malocclu-

sion groups. But, overall there was no significant correlation between both [30].

Fewer studies have been done to correlate skeletal malocclusion with dermatoglyphics. Study done by Divyashree et al showed an

increased frequency of whorls in skeletal class I pattern group and ulnar loops in skeletal class II pattern group [31].
Cleft lip and palate

Balgir conducted a study where an increased frequency of radial and ulnar loops was seen patients with cleft lip and palate [32].
Forensic odontology

A comparative study was done among 100 children where 50 where healthy children and 50 were mentally challenged children.

Mentally challenged children group showed an increased frequency of loop pattern and transverse palmar crease line [33].
Conclusion

Dermatoglyphics are unique to an individual. They remain constant once established. Hence, can serve as an important diagnostic
tool for various dental conditions. It can serve as an adjunct for preliminary diagnosis. The use of dermatoglyphics in dentistry has
been evolving with newer digital methods for collection and identification. Use of these dermal configurations in various studies
involving oral cavity should be made more common in order to establish its authenticity. In future, studies involving genetics and der-

matoglyphics are required for more confirmatory results.
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