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Abstract

Dermatoglyphics is a scientific study which involves the study of fingerprints.lines ,mounts and shapes of
hands.This dermatoglyphics origin dates back to ancient India, were this ridge pattern study was known
as “Samuda Sashtra.These dermatoglyphic patterns are usually genetically determined.In dentistry,
dermatoglyphics have been applied for identifying syndromic cases and also been useful for determining
caries susceptibility,identification of cleft lip and cleft palate. Here the variations of dermatoglyphic patterns
among smoking and smokeless forms of tobacco in oral potentially malignant disorders and oral carcinoma

has been reviewed.
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Introduction

Dermatoglyphics is a scientific study which involves
the study of fingerprints, lines, mounts and shapes of
hands.! The history and origin of dermatoglyphics dates
back to 1823 with the work of Jan Evangelista Purkyne
who had first studied the papillary ridges of hands and
feet.” Sir Edward Henry in 1893 published a book on
“The classification and uses of fingerprints” which gave
way to the basis of fingerprint identification and other
related systems.>

The term “ dermatoglyphics” was first coined by
Cummins and Midlo in 1926 and it is derived from the
Greek wherein ‘derma’ means skin and ‘glyph’ means
carving.* The fingerprints are always unique for an

Corresponding Author:

G. Maragathavalli

Professor and Head, Department of Oral medicine and
Radiology, Saveetha Dental College

Saveetha Institute of Medical and Technical Sciences
162,Poonamallee High Road, Chennai-600077,

Tamil Nadu, India

Email ID: drgopalvalli@gmail.com /
drgmvalli@yahoo.co.in

individual as they are genetically determined with a
polygenic pattern of inheritance.’

Dermatoglyphicanalysismay help inpersonal growth
as in strengthening the interpersonal communication
and interaction skills, it can also enhance the emotional
quotient(EQ) and adversity quotient (AQ).°

Dermatoglyphics in identification of genetic
abnormalities

Dermatoglyphics have also been associated with
various genetic abnormalities which can be useful in
the diagnosis of congenital malformations.In case of
Klinefelter syndrome, there is excess of arches on the
first digit, increased frequency of ulnar loops in the
second digit, overall there are fewer whorls and lower
ridge counts for loops and whorls and significant
reduction of the total finger ridge count.” In Noonan’s
syndrome,there is increased frequency of whorls on the
fingertips and the axial triradius.® In turner’s syndrome,
there is increased incidence of single transverse palmar
crease and predominantly they have whorl patterns.’ In
people with congenital blindness,they have an increased
frequency of triradius.'® In individuals affected with
Down’s syndrome, they have increased ulnar loops and a
distinct angle between the triradia a,t and d(‘atd’ angle).!!
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In Rubinstein Taybi syndrome, individuals manifest
with broad thumbs, low mean ridge count and fingerprint
patterns in interdigital areas.'” In schizophrenia, the
A-B ridge counts are lower compared to normal healthy
individuals.In pseudohypoparathyroidism, there are
short broad bands, high axial triradius and increased
arch patterns.'3

Methods of dermatoglyphic analysis

The dermatoglyphic analysis procedure including
collection of fingerprints, palmprints and foot prints.
There are various methods of recording dermatoglyphics
which includes the ink method, Faurot inkless method,
transparent adhesive tape method, photographic method
and other special methods.'*

The ink method is the most commonly used method
and first begins with the application of ink (normally
Kore’s duplicating ink is used) on the fingers and palms
and stamped on a sheet of paper with firm , uniform
pressure. The prints are then scanned into a computer
software database and then the prints are analysed.The
genetic sequence is then analysed. Based on the existing
databases, the fingerprints are identified.'

In Faurot inkless method, they use commercially
available solutions with a specially treated sensitised
paper.'¢

Transparent adhesive tape method involves the
application of a dry colouring pigment to the skin and
lifting it off with a transparent adhesive tape.'”

Photographic method involves principles of total
internal reflection which occurs when an object is pressed
against a prism.The magnified image is photographed by
a polaroid camera.!®

Dermatoglyphics in Oral Potentially Malignant
Disorders and Oral Cancer

Oral Potentially Malignant Disorders (PMD)
include a variety of lesions and conditions characterised
by an increased risk of malignant transformation to oral
squamous cell carcinoma. A study by David and Sinha
on dermatoglyphic patterns in subjects with potentially
malignant disorders and oral carcinoma revealed that
the mean number of loops and the mean total ridge
count were found to be higher in case of subjects with
potentially malignant disorders and oral carcinoma when
compared with controls. In patients with oral cancer,
arches were more predominant.'®

In a study done by Lakshmana et al. in 2016 on
the role of digital and palmar dermatoglyphics in early
detection of oral leukoplakia, oral submucous fibrosis
and oral squamous cell carcinoma patients, it was found
that loops were found to be the predominant finger ridge
patterns in these patients with oral leukoplakia whereas
whorl pattern was found in controls.?°

In a cross sectional study done by Aditya et al. in
2016 on the analysis of fingerprints pattern in patients
with potentially malignant disorders, they found that
in patients with preleukoplakia, oral leukoplakia and
OSMF there was an increased frequency of arches and
loops whereas in the control group, the whorls and loops
were more frequently seen.(P=0.05).%!

A cross-sectional study by Shetty et al. in 2016 on
dermatoglyphics as a genetic marker for oral submucous
fibrosis , it was found that percentage of whorls in study
groups was 24 % and 20% in the right and left hand
respectively as compared to 7 % and 5% in controls
group. The percentage of arches in the study group was
0 % and 1% in the right and left hand as compared to the
8 % and 7% in the control group. (P<0.05).These results
indicate that dermatoglyphics can be used to determine
the genetic susceptibility of individuals to develop oral
submucous fibrosis.??

Gupta and Karjodkar et al. in their study on the role
of dermatoglyphics as an indicator of precancer and
cancerous lesions of the oral cavity in 120 individuals
who were divided into four groups ; where Group 1
consisted of 30 male patients with history of tobacco/
areca nut intake with occurrence of oral squamous cell
carcinoma, Group 2 had 30 male patients with history
of tobacco/areca nut intake with occurrence of oral
submucous fibrosis, Group 3 included 30 males with
habit of tobacco/areca nut without any evidence of oral
lesions while Group 4 had 30 males without any habit
and oral lesions which were the control group. Overall,
there was a significant increase in the arch and loop
pattern frequency.??

A dermatoglyphic study was done by Ganvir et al. in
2014 on the detection of genetic predisposition in OSCC
and OSMF patients by qualitative analysis of finger
and palm-print patterns .So in their study , they had
mentioned that a predominance of whorl type fingerprint
pattern can be used as a screening marker for identifying
the susceptibility of OSMF and OSCC.**
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A qualitative and quantitative analysis of palmar
dermatoglyphics among smokeless tobacco users by
Vijayaraghavan and Aswath in 2015 was a prospective
comparative study among 40 patients (Group 1- 10
samples of smokeless tobacco users with OSMF, Group
II-10 samples of smokeless tobacco users with OSCC,
Group III- had 10 samples without smokeless tobacco
and Group [V-had 10 samples without smokeless tobacco
habit without OSMF and OSCC and they were the control
group). They found that there was a predominance of
arches and loops configurations , presence of hypothenar
pattern, decrease in the mean ATD angle(P<0.001) and
total AB ridge count (P=0.005) in OSMF and OSCC
patients.?

Vinothini et al. in 2017 did a cross sectional study
to evaluate the relation between palmar dermatoglyphics
with OSCC and OSMF patients. They had included 15
individuals with OSMF, 15 individuals with OSCC
and 15 individuals were controls with no habits or
lesions. They found that loops were frequent among
the cases, whereas whorl patterns were common among
the controls (P<0.05).Loops were also common in the
interdigital areas than in control (P<0.05).2

A dermatoglyphics study by Dutta et al. in 2016
on the comparison of finger print patterns in patients
with and without oral submucous fibrosis.In their cross-
sectional study they had included 30 subjects with history
of gutkha chewing of 10 years wherein 15 patients had
developed OSMF and 15 patients without OSMF .They
found a decrease in arches pattern, radial loop pattern ,
whorl pattern and atd angle in patients with OSMF. The
results were statistically significant in individuals with
ulnar patterns (P<0.05).2

In a study to assess palmar dermatoglyphics in oral
leukoplakia and oral squamous cell carcinoma patients
by Venkatesh in 2006, where they comprised of 30
subjects with oral leukoplakia and 30 individuals with
habits and no lesions as controls.Arches and loops were
more frequent in cases than in controls whereas whorls
were more frequent in control group (P<0.01).The loop
pattern were at a higher frequency in the interdigital
areas in cases than in controls .(P<0.05).2

In a study by Munishwar et al. in 2015 on the
qualitative analysis of dermatoglyphics in oral
submucous fibrosis, 25 subjects were gutkha chewers
with OSMF,25 were gutkha chewers without OSMF
and 25 subjects were healthy controls. There was

significant increase in the percentage of loops among
gutkha chewers with OSMF and controls and increase
in the whorl patterns among control group.Among the
digits ,there was increase in the whorl pattern in the right
index and right ring finger.(P=0.0328 and P=0.0368
respectively).?’

A study by Patil et al. in 2017 on dermatoglyphics
in oral potentially malignant disorders and oral cancer
revealed that among the dermatoglyphic patterns,
60.66% of patients with potentially malignant disorders
and 46 % of the oral cancer patients had whorl patterns.
There was also a significant decrease in the mean
accessory tri-radii digital angle(37.13 degrees).>°

In a cross sectional study done by Singh et al. in
2016 where the fingerprints and palm prints were studied
in 180 patients who were randomly divided into three
groups : Group A consisted of 60 subjects with oral
leukoplakia, OSMF and OSCC, Group B consisted
of 60 patients with habits but no lesions, Group C
consisted of 60 healthy controls. The arch pattern was
the predominant pattern (60.7%) with a decrease in the
whorl pattern (29.3 %) in group A when compared with
the controls (group B and C)(P<0.01).There was an
increase in the mean total finger ridge count(P<0.675).3!

Variations of dermatoglyphic patterns among
smoking and smokeless forms of tobacco in OPMDs
and oral cancer

In general, there are many studies which state that
the nicotine content is higher in the smoking form of
tobacco like bidis, cigarettes in comparison to the
smokeless form of tobacco which includes pan,gutkha
chewing. In one such study by Amit et al. in 2018 where
they had evaluated the nicotine content in smoking and
smokeless forms of tobacco, they found that bidis had
the highest content of nicotine, followed by chewed
tobacco (pan masalas) and cigarettes.With increasing
nicotine content, literature states that there is an increased
malignant transformation risk of these OPMDs.*?

In a study by Gandham and Thajuddeen in 2018
wherein they had compared the dermatoglyphic patterns
in 250 alcohol and/or tobacco smokers with 250 non
consumers, they found a decrease in ‘ATD’ angle in
both hands of male (P<0.001) and female (P<0.001)
cases as compared to the controls. The percentage of
ulnar loops (p=0.020), arches(p=0.010) and composite
patterns (p=0.005) were less among males compared
to male controls, the percentage of whorls was more
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among males compared to male controls (P<0.001),the
percentage of radial loops was more among the female
cases group in comparison with the female controls
(P=0.017).3

Conclusion

Dermatoglyphics analysis play a very important
role in identifying the susceptibility of an individual to
a particular syndrome, disease or certain other disorders
as it is based on the genetic makeup of an individual.
This scientific study was mainly used in the branch of
criminology for solving various crimes .In dentistry,
now this scientific study has been gaining importance
and is been mainly used for identification of syndromes
as most of them are genetically inherited, useful in
determining the susceptibility of an individual to dental
caries, periodontal diseases, cleft lip and palate, OPMDs
and oral cancer. More studies have to be conducted
for bringing this dermatoglyphics method as routine
identification systems in the future perspective.

Conflicts of Interest : Nil
Source of Funding : None

Ethical Clearance : Not applicable (Review of
Literature)

References

1. Grzybowski A, Pietrzak K. Jan Evangelista
Purkynje (1787-1869): first to describe fingerprints.
Clin Dermatol. 2015 Jan-Feb;33(1):117-21.

2. Pratibha Ramani , Abhilash PR, Herald J Sherlin,
Anuja N, Priya Premkumar, Chandrasekar T,
G.Sentamilselvi, V.R.Janaki. CONVENTIONAL
DERMATOGLYPHICS —-REVIVED CONCEPT:
A REVIEW. International Journal of Pharma and
Bio Sciences 2011; 2(3):446-458.

3. Boggula Rama Mohan Reddy, Singaraju
Gowri Sankar, Roy E.T., and Supraja Govulla.
A Comparative Study of Dermatoglyphics
in Individuals with Normal Occlusions and
Malocclusions. J Clin Diagn Res. 2013 Dec; 7(12):
3060-3065.

4. M. Kwiatkowska, T. Jakutowicz, B. Ciszek, and J.
Czubak. Can palmar creases serve as landmarks for
the deeper neuro-vascular structures? Surg Radiol
Anat. 2014; 36(5): 495-501.

5. JulianVerbov. Clinical Significance and Genetics of
Epidermal Ridges-A Review of Dermatoglyphics.

10.

11.

12.

13.

14.

15.

16.

17.

Journal of Investigative
1970;54(4):261-271.

Durga Paswan et al., Identification and Correlation
of the Multiple Intelligences and Finger Print
Patterns. International Journal of Anatomy,
Radiology and Surgery. 2017 Apr, Vol-6(2):
A005-A009.

Sontakke BR, Ghosh SK, Pal AK. Dermatoglyphics
of fingers and palm in Klinefelter’s syndrome.
Nepal Med Coll J. 2010 Sep;12(3):142-4.

Rott HD, Schwanitz G, Reither M. Dermatoglyphics
in Noonan’s syndrome. Acta Genet Med Gemellol
(Roma). 1975;24(1-2):63-7.

Saksena PN, Kumar N. Dermatoglyphics in
Turner’s Syndrome. Analysis of patterns in 4
cases and their families. Indian J Pediatr. 1968
Sep;35(248):429-35.

Paul CW, Osunwoke EA, Paul JN. Determination
of the prevalence of position of axial triradii in
acquired idiopathic blindness in some selected
schools for the blind in Nigeria. Sudan Med Monit
2017;12.

Wu LZ, Zeng LH, Ma QY, Xie YJ, Chen YZ,
Wu DZ. Hereditary characteristics of enzyme
deficiency and dermatoglyphics in congenital color
blindness. Jpn J Ophthalmol. 1988;32(2):236-45.

Kamate M, Mahantshetti N S, Mehra A. Rubinstein
Taybi syndrome: Broad thumbs - Hallux syndrome.
J Sci Soc 2012;39:42-4,

Valentina Donghi, Stefano Mora, Ilaria Zamproni,
Giuseppe Chiumello and Giovanna Weber
Pseudohypoparathyroidism, an often delayed
diagnosis: a case series. Cases J. 2009; 2: 6734.

Priya NS, Sharada P, Chaitanya Babu N, Girish
HC. Dermatoglyphics in Dentistry: An Insight.
World J Dent 2013;4(2):144-147.

Garima Jain. “Dermatoglyphics”- The science of
lines and patterns and its implications in dentistry.
International Journal of Contemporary Medical
Research 2016;3(10):2973-2977.

Dara Balaji Gandhi Babu, Shaik Mohammed
Asif. Dermatoglyphics in dentistry: A review.
International Journal of Contemporary Dental and
Medical Reviews (2015).

Kaur V, Kaur TP, Sharma M, Yadav T, Malhotra

A. Dermatoglyphics, the Hidden Potential in
Dentistry- A Review. J Adv Med Dent Scie Res

Dermatology



18.

19.

20.

21.

22.

23.

24.

25.

26.

Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

2018;6(10):110-113.

Matangi  Thaker and Dhananjay Dodiya.
Dermatoglyphics and its relation with various
dental diseases. International Journal of Advances
in Science Engineering and Technology 2017,
5(2):11-15.

Maria Priscilla  David and Pooja Sinha.
Dermatoglyphic patterns in subjects with potentially
malignant disorders and oral carcinoma. Journal of
Advanced Clinical & Research Insights (2015), 2,
7-11.

Lakshmana N, Nayyar AS, Ravikiran A, Samatha
Y, Pavani VB, Kartheeki B. Dermatoglyphics:
Revival in oral pre-cancers and cancers, a review.
CHRISMED J Health Res 2017;4:1-5.

Amita Aditya, Swarupa Gaikwad, Daya K Jangam,
Vineet Vinay, Shruti Joshi,Swanandi Gaikwad.
Analysis of Finger Prints Pattern in Patients with
Potentially Malignant Disorders: A Cross-Sectional
Study. IOSR-JDMS; 15(11):121-124.

Shetty P, Shamala A, Murali R, Yalamalli M,
Kumar A V. Dermatoglyphics as a genetic marker
for oral submucous fibrosis: A cross-sectional study.
J Indian Assoc Public Health Dent 2016;14:41-5.

Gupta A, Karjodkar FR. Role of dermatoglyphics as
an indicator of precancerous and cancerous lesions
of the oral cavity. Contemp Clin Dent 2013;4:448-
53.

Ganvir SM, Gajbhiye NY. Detection of genetic
predisposition in oral squamous cell carcinoma
(OSCC) and oral submucous fibrosis patients
by qualitative analysis of finger and palm-print
patterns: A dermatoglyphic study. Clin Cancer
Investig J 2014;3:377-82.

Vijayaraghavan A, Aswath N. Qualitative and
quantitative analysis of palmar dermatoglyphics
among smokeless tobacco users. Indian J Dent Res
2015;26:483-7.

Vinothini G, Sarvathikari R, Sambasivam 8,
Venkatesh J, Deepak JH, Nandhini J. Evaluating

27.

28.

29.

30.

31.

32.

33.

365

the Correlation of Palmar Drematoglyphics with
Precancerous and Cancerous Lesion of the Oral
Cavity: A Cross-sectional Study. Int J Adv Health
Sci 2017;4(1):1-7.

Neerav Dutta, Rakshith Shetty, Vijayendra Pandey,
Sunil Kumar Nayak, Nehal Rathore. Comparison
of fingerprint patterns in patients with and without
oral submucosis fibrosis- a dermatoglyphics study.
International Journal of Contemporary Medical
Research 2016;3(4):1172-1173.

Venkatesh E, Bagewadi A, Keluskar V, Shetti A.
Palmar dermatoglyphics in oral leukoplakia and
oral squamous cell carcinoma patients. J Indian
Acad Oral Med Radiol 2008;20:94-9.

Munishwar PD, Thiyam B, Veerabhadrappa RS,
Singh D, Tyagi K, Shah S. Qualitative analysis
of dermatoglyphics in oral submucous fibrosis. J
Indian Acad Oral Med Radiol 2015;27:207-12.

Patil PB, Reddy JJ, Joshi V, Kumar KR, Shilpa RT,
Satyanarayana P. Dermatoglyphics in patients with
oral potentially malignant diseases and oral cancer.
J Indian Acad Oral Med Radiol 2017;29:191-4.

Supriya Singh, Md Asad Iqubal, Jazib Nazeer,
Rohit Singh, Md Zeyaur Rahman . Role of
Dermatoglyphics In Malignant And Potentially
Malignant Disorders of the oral Cavity: A Cross-
Sectional Study. IOSR-JDMS 2017; 16(6): 101-
105.

Amith H V, Agrawal D, Gupta A, Shrivastava
TP, Purohit BM, Bhambhani G. Assessing the
nicotine content of smoked and smokeless forms of
Tobacco Available in Bhopal. Indian J Dent Res
2018;29:341-6.

Goutham  Gandham K  Thajuddeen,
Dermatoglyphics Alcohol-Tobacco

Consumption. Journal of Clinical and Diagnostic
Research. 2018 Feb, Vol-12(2): GC06-GCO08.

and
and



