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Abbreviations: OSSC, oral squamous cell carcinoma; OSMF, 
oral submucous fibrosis; OSF, Oral submucous fibrosis; OL, oral 
leukoplakia; PMD, potentially malignant disorder  

Introduction
Cummins & Midlo1 coined the term dermatoglyphics which means 

(derma=skin; glyphics=carvings), for the scientific study of ridges as 
well as the ridges themselves Dermatoglyphics is a relatively new 
science, which involves the study of different patterns of dermal 
ridges on palms, digits, and soles.2

Genetics play most important role in the determination of 
palmer dermatoglyphics. Oral submucous fibrosis (OSMF) is due 
to consumption of areca nut. Environmental and Hereditary factors 
causing OSMF may lead to peculiarities in the dermatoglyphic 
patterns. Dermatoglyphics can identify the disease at the earliest, 
and preventive measures can be instituted for subjects having OSMF, 
leukoplakia etc.3

Oral submucous fibrosis (OSF) is a potentially malignant disorder 
associated with the chewing of areca nut (betel nut). Initially it presents 
with inflammation followed by hypovascularity and fibrosis visible 
as blanching of the oral mucosa which may be localized, diffuse, 
or reticular. In some cases, small vesicles may develop that rupture 
and form erosions.4 Oral leukoplakia (OL) is one among important 
potentially malignant disorder (PMD) of the oral mucosa. It is defined 

as “a predominantly white lesion of the oral mucosa that cannot be 
characterized as any other definable lesion.”5

Thus, the present study was carried out with the aim to analyze the 
correlation of palmar dermatoglyphics pattern in OSMF, leukoplakia 
and healthy patients. 

This would give a cost-effective, non invasive, unique approach in 
screening and identifying the persons who are at risk.

Materials and methods
A Cross-sectional study was carried out among patients visiting the 

Department of Oral Medicine and Radiology, Kamineni institute of 
dental sciences. The ethical clearance was obtained from Institutional 
Ethical Review Board. Patients were explained in detail about the 
study, and informed consent was obtained. The total sample size of 
45age ranged between 20 to 75yearswas taken which were divided in 
to 4 groups Group I-OSMF consisted of Grade I, II, III, IV(10 male 
patients),Group II Leukoplakia(10 male patients), Group III-Habits 
without lesion(10 male patients)Group IV-Control group(10 male and 
5 female patients).

Inclusion criteria

The clinically diagnosed cases of oral leukoplakia, OSMF and 
were confirmed histopathologically and included in the study.
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Abstract

Dermatoglyphics is the reflection of DNA. Palmar prints once formed do not change 
throughout life and can be influenced by environment. Palmar dermatoglyphics can indicate 
the development of potentially malignant and malignant lesions and help in identifying 
persons at high risk of developing oral submucous fibrosis (OSMF) and oral squamous cell 
carcinoma (OSSC).

Aim of the study: To analyze the correlation of palmar dermatoglyphics pattern in OSMF, 
leukoplakia and healthy patients.

Materials and methods: A cross-sectional study comprised of 45 patients which were 
divided in to four separate groups group i-OSMF consisted of (grade-I,II,III,IV),group II-
leukoplakia,group III-habits without lesion,group iv-control group. In all the patients palm 
prints were recorded using hp scanner and finger tips pattern were recorded using intraoral 
camera and evaluated using onewayannova test spss 19th version.

Results: Whorls on left hand more common in group iv than in group I,II,III. Whorls on 
right hand are same in group I,II group less group III. loops are more in group I,II,III, less 
in group IV.absence of arches seen in group I and ii 6.7% in group III and 13.3% in group 
iv. Mean ATD triangle was less in group I,II,III when compared to group IV. over all p 
value is 0.001.

Conclusion: The individuality of a person’s finger prints led to the analysis of one’s 
potential, personality and preferences by analyzing dermatoglyphics. 

Keywords: palms, digits, soles, oral mucosa, sharp tooth margins, improper restorations, 
prosthesis, alcohol, smoking, infants, cerebral palsy, rubella
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Exclusion criteria

a. Presence of oral lesions due to other causes such as sharp tooth 
margins, improper restorations, prosthesis, alcohol, or smoking.

b. Patients with scars or any injury to digits.

c. Patients with any systemic diseases.

Materials and methods

Palm prints were recorded after getting the informed consent from 
study and control groups. All cases the palm prints were recorded 
using an inkjet scanner (Figure 1). The patients were asked to place 
the palm on the scanner (Figure 1). After the recording was done, 
the images of the palm prints were cropped to measure ATD triangle 
which is formed by joining the points A, T, and D.

Where A indicates triradii point present below the index finger, 
T indicates triradii point present in the thinner area and D indicates 
triradii point present below the little finger (Figure 2).The angle is 
measured from the triangle which is formed by joining line from 
A,T,D. For the first time intraoral camera is used to measure pattern of 
finger ridge (Figure 3&4).

Figure 1 Palm scan.

Figure 2 ATD triangle.

Figure 3 First timeintraoral camera is used to measurepattern of finger ridge.

Figure 4 First timeintraoral camera is used to measurepattern of finger ridge.

The finger and palmer prints were analysed qualitatively and 
quantitatively. Percentages of loops, whorls, and arches were 
calculated in all the four groups. One way Annova Test was performed 
.The analyses were performed using SPSS 19th Version.

Results
In group I percentage of loop on right hand showed 60% , left hand 

showed 80% and whorls 40% on right, 20 % on left hand respectively 
(Table 1). In group II percentage of loop on right hand showed 60% 
and left hand showed 100% and whorls 40% on right no whorls 
were recorded on left hand (Table 2). In group III percentage of loop 
on right hand showed 60% and left hand showed 80% and 20%of 
whorls on both hands. 20% of arches on right hand (Table 3). In 
group IV the whorl pattern was 40% and 46.7% in right and left hand, 
respectively. Loop pattern was 53.3% and 40% in right and left hand, 
respectively. Arches pattern was 6.7% and 13.4% in right and left 
hand, respectively (Table 4). Mean ATD triangle of OSMF patients 
was 38.336 and 39.128 right and left hand, respectively (table5). Mean 
ATD triangle of leukoplakia was 39.734 and 38.91 right and left hand, 
respectively (Table 6). Mean ATD triangle of habits without lesion 
was 36.946and 34.766 91 right and left hand, respectively (Table 7). 
Mean ATD triangle of control group was 41.12333333 and 41.484 
right and left hand, respectively (Table 8). Comparison of finger ridge 
pattern in among study groups of Right Hand (Table 9). Comparison 
of finger ridge pattern in Among Study groups of left hand (Table 
10). Comparison of ATD Triangle among the study groups right hand 
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(Table 11). Comparison of ATD Triangle among the study groups left 
hand (Table 11). In our study over all P value-0.01 was (significant). 
Comparison between Group I and Group IV-0.25 (not significant). 

Comparison between Group II and Group IV-0.51 (not significant). 
Comparison between Group III and Group IV-0.71 (significant).

Table 1 Group I oralsubmucous fibrosis

                    Ridge pattern (right)                  Ridge pattern (left)

Type of ridge Frequency Percentage Type of ridge Frequency Percentage

Whorl 4 40 Whorl 2 20

Loop 6 60 Loop 8 80

Total 10 100 Total 10 100

Table 2 Group II leukoplakia

                    Ridge pattern (right)                  Ridge pattern (left)

Type of ridge Frequency Percentage Type of ridge Frequency Percentage

Whorl 4 40 Whorl 0 0

Loop 6 60 Loop 10 100

Total 10 100 Total 10 100

Table 3 Group III habits without lesion

                    Ridge pattern (right)                  Ridge pattern (left)

Type of ridge Frequency Percentage Type of ridge Frequency Percentage

Whorl 2 20 Whorl 2 20

Loop 6 60 Loop 8 80

ARCHES 2 20 ARCHES 0 0

Total 10 100 Total 10 100

Table 4 Group IV control group

                    Ridge pattern (Right)                  Ridge pattern (Left)

Type of ridge Frequency Percentage Type of ridge Frequency Percentage

Whorl 6 40 Whorl 7 46.7

Loop 8 53.3 Loop 6 40

ARCHES 1 6.7 ARCHES 2 13.3

Total 15 100 Total 15 100

Table 5 Mean ATD Triangle of OSMF patients

                       Mean ATD triangle of OSMF patients

Mean of right ATD SD Mean of left ATD SD

38.336 2.473576 39.128 3.818366
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Table 6 Mean ATD triangle of leukoplakia

Mean ATD triangle of leukoplakia

Mean of right ATD SD Mean of left ATD SD

39.734 4.195525 38.91 4.096

Table 7 Mean ATD triangle of habits without lesion

Mean ATD triangle of habits without lesion

Mean of right ATD SD Mean of left ATD SD

36.946 3.261262 34.766 3.510125

Table 8 Mean ATD triangle of control group

                                     Mean ATD triangle of control group  

Mean of right ATD SD Mean of left ATD SD

41.12333 3.394268 41.484 3.752736

Table 9 Finger ridge pattern among study groups of right hand

 Osmf  patients  Leukoplakia patients  Habits Without lesions  Control group   

 frequency % frequency % frequency % frequency % P 
value

Whorls 4 40 4 40 2 20 6 40 0.998

Loops 6 60 6 60 6 60 8 53.3 0.999

Arches 0 0 0 0 2 20 1 6.7 0.9

Total 10 100 10 100 10 100 15 100 -

Table 10 Finger ridge pattern among study groups of left hand

 Osmf  patients Leukoplakia patients Habits without lesions Control group  

 Frequency % Frequency % Frequency % Frequency % P value

 2 20 0 0 1 20 7 46.7 0.93

Whorls          

Loops 8 80 10 100 4 80 6 40 0.99

Arches 0 0 0 0 0 0 2 13.3 0.93

Total 10 100 10 100 10 100 15 100  

Table 11 ATD Triangle among the study groups right hand

 Osmf  patients Leukoplakia patients Habits without lesions Control group  

 Mean±sd
Minimum-
Maximum

Mean±sd
Minimum-
Maximum

Mean±sd
Minimum-
Maximum

Mean±sd
Minimum-
Maximum

P 
value

ATD 
Triangl

38.336±2.47 34.45-41.09 39.734±4.19 36.43-46.97 36.946±3.26 31.75-40.42 41.12333333±3.39 35.5-46.05 0.01
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Discussion
Greek derma=skin, glyph=carving) is the study of fingerprints, 

mounts, lines and shapes of hands. Dermatoglyphic patterns can 
deviate from normal in a wide array of disorders like. 

A. Autosomal aneuploidy such as, trisomy 18, mongolism and 
trisomy 15.

B. Chromosomal disorders such as Turner’s syndrome, Klinefelter 
syndrome.

C. Single Gene Disorders like Wilson’s disease, Huntington’s 
chorea.

D. Disorders with uncertain genetic transmission such as idiopathic 
mental retardation, congenital heart disease, psoriasis.

E. Exogenous influences such as thalidomide damaged infants, 
cerebral palsy, rubella.6

Cummins and Midlo classified various pattern types on fingertips 
as:7

a. Arch.

b. Loop.

c. Whorl.

d. Composites.

Oral squamous cell carcinoma is a common malignancy 
encountered oral malignant tumor. Its etiology is multifactorial most 
important are tobacco and alcohol, separately and synergically.8,9 

OSMF is a premalignant condition, and areca nut exposure is the 
major determinant of OSMF.10 Since only a fraction of exposed 
persons develop cancer, an intrinsic susceptibility of an individual 
to environmental genotoxic exposures was also been suggested as 
playing a role in carcinogenesis.10

In our study we observed the following

On observing the fingertips using intraoral camera, there was 
increased frequency of loops in patients with OSMF and leukoplakia, 
habit without lesion as compared to controls who have whorls as the 
frequent pattern. Venkatesh et al.,11 Gupta et al.,12 and David & Sinha13 

stated that there was a significant increase of loops in study groups 
which is similar with our study. Arch pattern was noticed in group 3 
and 4 while absent in the leukoplakia and OSMF group.

 A study done by Ganvir & Gajbhiye14 found an increased frequency 
of whorls in cases which were inconsistent with our results. ATD angle 
in patients with habits without lesions when compared with the controls 
showed similar results whereas there is a decrease in the ATD angle in 
OSMF when compared with the controls and increased in leukoplakia 
patients. Our study showed differences in the dermatoglyphic patterns 
among various groups which could be considered as genetic markers 
for early detection of OSMF, leukoplakia.

Conclusion
The field of dermatoglyphics holds very good promising results 

for determining the genetic susceptibility of individuals to develop 
leukoplakia, OSMF. The present study shows significant results. 
The advantage with Dermatoglyphics is cost burden with genetic 
cytomarkers may be prevented. Thus, with the help of simple 

measurements, simple technique the frequency of developing diseases 
in later life may be prevented. Further studies are required for the 
evaluation of dermatoglyphics pattern with in different grades of oral 
submucous fibrosis and stages oral cancer.
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