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ABSTRACT

Dermatoglyphics is used as diagnostic and research tool in many fields including forensics to
identify the individuals by forensic experts and in association with various medical conditions.
The development of teeth and its associated structures coincide with the development of
epidermal ridges during the 6th to 13th week of intrauterine life. This forms the basis for
studying the association of dental anomalies with fingerprint pattern, malocclusion being most
commonly reported oral conditions and is widely prevalent. Individuals including students
and interns within the age group of 18-24 years visiting Nepal Medical College and Teaching
Hospital, Attarkhel, Gokarneshwor-8, Kathmandu from April 2024 - June 2024 were included
after signing the written consent form. Malocclusion was assessed based on Angle’s classification
according to which participants were grouped into Class I, Class II, and Class III malocclusion.
The fingerprints of all ten fingers of both the hands of the participants were recorded with
ink by using roller method as suggested by Cummins and Midlo. Descriptive statistics was
presented in the form of frequency, percentage, mean and standard deviation. Chi square test
was done to find out the association of dermatoglyphic pattern with malocclusion using SPSS-
17 software with significance level set at P <0.05. Most of the study participants (120, 71.4%)
had Angle’s Class I malocclusion followed by Class II (26, 15.5%) and Class III (22, 13.1%). The
most common dermatoglyphic pattern among all the fingers was the loop pattern seen in little
finger of left hand of study participants with Class I malocclusion (88, 73.3%) and little finger
of right hand among those with Class II malocclusion (22, 84.6%) and Class III malocclusion (17,
77.3%). There was no statistically significant association between dermatoglyphic patterns and
type of malocclusion (p-value 0.156 for loop pattern, p-value 0.915 for whorl pattern and p-value
0.126 for arch pattern) dermatoglyphic investigation being convenient, cost effective and non
invasive, had been applied in many fields including dentistry. It has been used as a diagnostic
tool to unveil genetic factors related to many oral diseases, however, it cannot be relied upon as
a sole factor.
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INTRODUCTION

Dermatoglyphics is the study of fingerprints,
which is being used as one of the parameters
for individual identification for more than
2000 years.! The term dermatoglyphics was
coined by Cumins and Midlo and is derived
from two Greek words - derma meaning
skin and glyphe meaning carve. It refers to
formation of the friction ridges that appear on
the palms of the hands and soles of the feet.?
It is used as diagnostic and research tool in
many fields including forensics. It is used to
identify the individuals by forensic experts and
in association with various medical conditions
including cancer.®* This branch has gained
significant popularity in forensic sciences,
as everybody’s fingerprints are unique and
remain constant throughout life.

In 1982, Sir Francis Galton began the
first rigorous study of fingerprint-based
identification. Among many contributions to
the field, he proposed a basic classification for
fingerprints as Whorls, Loops and Arches.®

Dermal configurations appear at the 12" week
of intra-uterine life and they are established by
the 24" week. Thereafter, they remain constant
throughout life, except for the change in their
sizes.%” Recently, dermatoglyphics have been
related to various medical disorders, through
several investigations, as a result of which
dermatoglyphic analysis has been established
an useful diagnostic and research tool in
medicine, providing important insights into
the inheritance and embryologic development
of many studied clinical disorders.*#?

Genetic plays a predominant role during
embryonic craniofacial morphogenesis, but
environment is also thought to influence
dentofacial morphology postnatally,
particularly during facial growth. Both genetic
and environmental factors affect craniofacial
development creating multifactorial etiology
for malocclusion.® Cummins was the first one
to report association of specific dermatoglyphic
patterns in patients with Downs’s syndrome.

In dentistry, the significance of dermatoglyphics
has been investigated by several investigators,
wherein it has been used to exhibit oral
diseases like dental caries, oral cancer,
bruxism, anomalies of teeth, cleft lip and palate,
periodontal disease, dental fluorosis, occlusion
etc_12-15

The development of teeth and its associated
structures coincide with the development of
epidermal ridges during the 6 to 13th week
of intrauterine life.’ This forms the basis of

studying the association of dental anomalies
with fingerprint pattern. Development of teeth
and associated malocclusion is one of the
most commonly reported oral conditions and
is widely prevalent.'® It is hypothecated that
hereditary and environmental factors leading
to malocclusions may also set off peculiarities
in fingerprint patterns.'’®

Various studies have reported different results
of dermatoglyphic pattern in individuals
with different malocclusion type in different
countries.’* Therefore, present study was
conducted to identify the dermatoglyphic
pattern and the type of malocclusion among
individuals visiting a medical institution of
Nepal. This study also attempts to establish
relationship of dermatoglyphic pattern with
different types of malocclusion.

MATERIALS AND METHODS

This study was conducted at the Department
of Orthodontics and Dentofacial Orthopaedics
in Nepal Medical College Teaching Hospital
(NMCTH) involving the students and interns
of 18-24 years from April 2024 - June 2024.
The work was done after obtaining ethical
approval from Research and Institutional
Review Committee, NMCTH, Gokarneshwor,
Nepal. Each patient selected for the study
was explained about the study and they were
instructed to sign a written consent form.
Malocclusion was assessed based on Angle’s
classification according to which participants
were grouped into Class I, Class II, and Class III
malocclusion.

Convenience sampling technique was used
for selecting the sample. Sample size was
be calculated by using the formula for finite
population size,

(Z*pq)

n=—————=168

d*+(Z*pq) / N
where, Z = 1.96, p = expected prevalence = 50%-=
0.5, q = 1-p, d = sampling error = 0.05, N = Finite
population (Total number of BDS students
from first year to interns) = 304. Therefore, the
minimum sample size was 168.

Informed consent was received from the
participantsbefore oral examination and record
of fingerprints. Individuals with all permanent
teeth present in each arch (excluding third
molars) were included in the study. Individuals
with previous history of orthodontic treatment
in either arch, history of trauma or surgical
procedures done in the orofacial region and
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large coronal restorations that might alter both
coronal shape and size were excluded.

Using roller method as suggested by Cummins
and Midlo, the ink was used to record the
fingerprints of all ten fingers of both the
hands of the participants.'® Initially, the hands
of the participants were cleaned and dried.
Then, duplicating ink was applied to the distal
phalanges of all the fingers of both hands and
the fingerprint impressions were obtained
on a white proforma sheet with blocks for
each finger. In case of unclear fingerprints,
the procedure was repeated. The fingerprints
impressions that were recorded were then
assessed as loop, whorl and arch patterns (Fig.
1) using classical method and configurational
types.?

The loop pattern consists of series of ridges
entering the pattern area on one side of the
digit and leaving the area on the same side.
Whorl pattern consists of two or more tri-radii
in which one tri-radius is on radial and the
other on the ulnar side of the pattern. The arch
pattern consists of ridges lying one above the
other in a general arching formation.?

Data were entered, coded and edited using
Microsoft Excel. The data were transferred

to SPSS-17 software for further analysis.
Descriptive statistics were presented in the form
of frequency, percentage, mean and standard
deviation. Chi-square test was done to find
out the association of dermatoglyphic pattern
with malocclusion using SPSS-17 software with
significance level set at P <0.05.

RESULTS

A total of 168 study participants were included
in the study of which 38 (22.6%) were males
and 130 (77.4%) were females. The age of the
participants ranged from 18 to 24 years with
mean age 21.90+1.95 years. Most of the study
participants (120, 71.4%) had Angle’s Class I
malocclusion followed by Class II (26, 15.5%)
and Class III (22, 13.1%).

The most common dermatoglyphic pattern
among all the fingers was the loop pattern seen
in little finger of left hand of study participants
with Class I malocclusion (88, 73.3%) and
little finger of right hand among those with
Class II malocclusion (22, 84.6%) and Class III
malocclusion (17, 77.3%) as in table 1.

Most common type of dermatoglyphic pattern
seen among the study participants was loop
(991) followed by whorl (579) as in Table 2.

Table 1: Distribution of dermatoglyphic patterns in various malocclusion types.

Class 1 Class II Class IIT
Stud t
vy parameters Loop Whorl Arch Loop Whorl Arch Loop Whorl Arch
. 80 36 15 10 1 11 4
— Rightn (%) 667y 3000 2B 577 385 38 600 CL8) (189
70 40 10 12 4 10 5
Leftn (%) (sg9y (33.3) (8.4) (385) (46.2) (154) (45.5) 18 (997
. 68 45 10 13 3 11 4
Index finger Rightn (%) 567y (375 768 (385 0.0) 11.5) 0.0) / CL8) (189
60 47 14 9 3 11 4
Leftn (%) (50.0) (39.2) (10.8) (33.8) (34.6) (1.5) (50.0) ' 18 (189
. 86 26 16 8 2 14
, Rightn %) 717y @17y 867D (615 @08 (7.7 (636 G 14D
Middle finger 77 30 18 7 1 10 3
Leftn (%) (ea9y (25.00 (10.8) (69.2) (26.9) (3.8) (5.5 21409 (1354
. 56 61 13 13 - 10 3
Ring finger Rightn (%) 467y 0.8 @3 (50.0) (50.0) 9(40.9) 455y (13.6)
51 63 15 11 13
Leftn (%) o5y (525 8GO0 (577) @23 - 8GB6D (59q) 1(45)
. 87 31 22 4 17
, Rightn (%) (755 (258) 207D (ga6) (1549 -~ (7.3 4182 1(45)
Little finger 88 28 21 5 13
Leftn (%) 739y (233) 4G3) (go8) (@920 - (59.1) 2409 -
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Table 2: Distribution of dermatoglyphic patterns with different malocclusion types

Dermatoglyphic pattern Type of malocclusion (Angle’s classification) Total
Class I n (%) Class II n (%) Class III n (%)

Number of loop present 723 154 114 991

Number of whorl present 407 92 80 579

Number of arch present 70 14 26 110

Total 1200 260 220 1680

Table 3: Association between dermatoglyphic patterns and type of malocclusion.

i Types of Malocclusion
Dermatoglyphic Status yp p-value
pattern Class I ClassII  Class III

Present (at least one) 117 (97.5) 25(96.2) 20 (90.9)

Loop 0.156

Absent 3(2.5) 1(3.8) 2(9.1)

Present (at least one) 96 (80.0) 20 (76.9) 17 (77.3)

Whorl 0.915
Absent 24 (20.0) 6 (23.1) 5(22.7)
Present (at least one) 25 (20.8) 6 (23.1) 9 (40.9)

Arch 0.126
Absent 95 (79.2) 20 (76.9) 13 (59.1)

There was no statistically significant association
between dermatoglyphic patterns and type of
malocclusion (p -value 0.156 for loop pattern,
p-value 0.915 for whorl pattern and p-value
0.126 for arch pattern) as in Table 3.

DISCUSSION

The etiology of malocclusion is multifactorial.
Both genetic and environment are thought
to influence the dentofacial morphology
postnatally, particularly during facial growth
affecting the craniofacial development causing
malocclusion.t?

The time of development and completion of
primary lip and palate and the dermal ridges

are approximately same, coinciding at 6 -13
week of intrauterine life.'” It is known that any
factor active during the time period of genetic
expression can affect all structures developing
at that time.?

Since both dermal patterns and craniofacial
structures are strongly but not exclusively
genetically governed structures, it may be
hypothesised that hereditary and genetic
factors causing changes in the lip, alveolus,
teeth and palate may also cause peculiarities
in fingerprint patterns. This forms basis for
studying the correlation between dental
anomalies and fingerprints.®

Hence, this study was done to assess the pattern
of malocclusion, dermatoglyphic patterns and
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their association in individuals visiting a dental
department at Nepal Medical College, Attarkhel,
Gokarneshwor-8, Kathmandu.

Many studies have provided evidence that
dermatoglyphic traits are associated with
dental as well as skeletal malocclusion.’s
This study was performed considering the
dental malocclusion. The association between
dermatoglyphics and skeletal malocclusion in
similar population would be recommended in
near future considering larger sample size. In
the present study, most of the study participants
(120, 71.4%) had Angle’s Class I malocclusion
followed by Class II (26, 15.5%) and Class III (22,
13.1%) which is similar to the other few studies
done in Nepalese population.?2?

The dermatoglyphic pattern most commonly
seen in the present study was loop, whorl and
arch respectively which was similar to other
studies done in Nepalese population, Indian
population and Sinhalese population.”192425
However the result is different from another
study done in Nepalese population in which
loop, arch and whorl pattern were more
commonly found respectively.?

In the study done by Poudel et al*® in Nepalese
population, loop pattern was most commonly
seen in right middle finger of subjects with
Class I malocclusion while in the present study,
loop pattern was more predominant in little
finger of left hand in Class I samples, which is
contradictory. In the same study, whorl pattern
was more in right ring finger in Class I cases
and arch pattern in left index finger of Class
I cases. This again contradicts to the findings
of the present study, as whorl pattern was
more in left ring finger of Class I malocclusion.
These variations could be due to regional and
ethnic differences in sample selection and
environmental influences.

The findings of this study also contradicts to
the findings done by Reddy et al** and Deepti et
al?” observed more loop patterns in right little
finger of Class II cases.

Dermatoglyphics serves as a diagnostic tool
for predicting malocclusion at an early age.
Hence it can aid in planning preventive and
interceptive  orthodontics procedures in
pediatric patients. Dermatoglyphics has been
reported to be associated with a number of
physiological and pathological conditions
in the oral cavity: dental caries, cleft lip and
palate, periodontal diseases, oral carcinomas,
bruxism, malocclusions in both permanent and
deciduous dentition etc.

In a study done by Vignesh et al?® in deciduous
dentition, arch pattern was more predominant
in cases with mesial step in little finger. Whorl
patterned was seen in middle finger of desial
step cases whereas whorl or loop pattern were
predominant in index finger in cases with flush
terminal plane. In the present study performed
in permanent dentition, the loop pattern was
predominantly seen in little finger of left hand
of study participants with Class I malocclusion
(73.3%) and little finger of right hand among
those with Class II malocclusion (84.6%) and
Class III malocclusion (77.3%). But association
between dermatoglyphics and malocclusion
was not statistically significant.

In the present study, loops and whorls were
found to be increased in Class I and Class II
patients compared to Class III patients whereas
arches were found to be increased in Class I and
Class III patients compared to Class II patients.
This is different from the study conducted
by Belludi et al?® in which the percentage
frequency of digital pattern whorls and arches
was found to be increased in Class I when
compared to Class III. An increased number of
loops in the the present study could be due to
the variable ridge configuration determined
partly by genetic factors compounded by other
factors such as stress and tension in the growth
of the part during fetal life.

In another study done by Achalli et al,** the loop
pattern was predominantly seen with decreased
frequency of the whorl pattern in subjects with
skeletal Class I and II malocclusion, and the
arch pattern was absent in group I subjects. In
subjects with skeletal Class IIl malocclusion, the
whorl pattern was predominantly seen, while
the loop and arch patterns had a decreased
frequency.?* In contrary to this study, loop
pattern was more predominant in Class I and II
and arch pattern was mostly seen in Class I and
IIT and least in Class II but was not statistically
significant.

In a study conducted by Tikare et al?¢ it
was concluded that there was a statistical
association between whorl patterns and Class
I and II malocclusions (p<0.05). However, no
overall statistical association was observed
between fingerprint patterns and malocclusions
(p>0.05) similar to the present study. Number of
sample size could be the reason for statistically
insignificant results, which could be overcome
by increasing the sample size.

Studies have provided evidence that
dermatoglyphictraitsare associated with dental
andskeletalmalocclusion.*Inastudyperformed
by Kharbanda, Sharma and Gupta performed

274 gliv]




Piya et al

in skeletal Class III subjects, arches and ulnar
loops were increased in thumb, middle finger,
ring and little finger which is different from
our study which was performed considering
only dental malocclusion.® A significant
association between dermatoglyphics pattern
and sagittal skeletal malocclusion was seen in
another study done by George et al.’> Whorl
pattern was predominant in skeletal Class II
with maxillary excess group and skeletal Class
IT with mandibular deficiency group while loop
pattern was predominant in the skeletal Class
IIT with mandibular excess group and skeletal
Class III with maxillary deficiency group.

The present study has few limitations. Being
hospital based study; the results may lead to
lack of generalizability. Larger sample size
would be recommended. The ink stamp method
has its limitations with most of the times
recording of smudged fingerprints. Digitalized
fingerprint sensors could be useful to overcome
this limitation.

It would be highly advantageous clinically
if those findings achieved from the study
could be substantiated since dermatoglyphic
markers could then be used for screening out
individuals who might be at a higher risk of

developing malocclusion. Dermatoglyphic
investigation being convenient, cost effective
and non invasive, had been applied in many
fields including dentistry. It has been used as a
diagnostic tool to unveil genetic factors related
to many oral diseases, However, it cannot be
relied upon as a sole factor. Numerous other
factors such as ethnic and racial variations,
congenital, environmental and other local
factors can also influence the development
of malocclusions. An early diagnosis and
correction of malocclusion and treatment
through early interceptive orthodontic
treatment may help preventing some of the
future orthognathic surgeries.

Conflict of interest: None

Source of research fund: None

ACKNOWLEDGEMENTS

I would like to thank Dr. Anju Khapung for
constant support during the study. I would like
to acknowledge the efforts of my corresponding
authors along with my students for helping me
throughout my study.

REFERENGES

1. Miller JR. Dermatoglyphics. J Invest Dermatol
1973; 60: 435-42.

2. Miller JR, Giroux J. Dermatoglyphics in pediatric
practice. J Pediatr 1966; 69: 302-12.

3. Kumar MS. Role of dermatoglyphics as a
diagnostic tool in medical disorders. Int | Dent
Oral Sci 2021; 8: 2348-56.

4. Abbasi S, Ayyoubzadeh SM. The role of hand
fingerprints on predisposition of cancer
development. Heliyon 2023; 9: 1-7.

5. Abbood AA, Sulong G, Ali R. A New Fingerprint
Enhancement Approach Using Image Fusion
of Histogram Equalisation and Skeleton. |
Telecommun Electron Comput Eng 2017; 9: 163-9.

6. Kucken M. Models for fingerprint pattern
formation. Forensic Sci Int 2007; 17: 85-96.

7. Shrestha DB, Gupta VP, Chaurasiya PS, Shrestha
S, Chaudhary S, Aryal L. Study of correlation
between different fingerprint patterns, blood
groups, and social behavior among medical
students (Nepalese Citizens). Pac J Sci Technol
2016; 17: 288-92.

8. Schaumann B, Alter M. Dermatoglyphics in
medical disorder. Springer Verlag New York Inc;
1976; 131-252.

9. Ellor CS. Dermatoglyphics in schizophrenia.
I. Qualitative aspects. Br J Psychiatr 1968; 114:
1387-97.

10. Mossey PA. The heritability of malocclusion:
Part 1—Genetics, principles and terminology. Br
J Orthod 1999; 26: 103-13.

11. Cummins H. Dermatoglyphic stigmata in
mongoloid imbeciles. Anat Rec 1939; 73: 407-15.

12. Yang X, Xiaojun ], Yixuan Z, Hui L. Genetic rules
for the dermatoglyphics of human fingertips
and their role in spouse selection: a preliminary
study. Springerplus 2016; 5:1-6.

13. 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.

14. Veeresh T, Mujahid A, Deepu P, Sivaprakash R.
Correlation between dermatoglyphics, dental
caries and salivary pH: An invivo study. Ethiop
J Health Sci 2019; 29: 929-34.

15. ShahP,KhanalS.RelationshipofDermatoglyphics
with Dental Caries among Pre-School Children-
A Hospital Based Study. J Coll Med Sci Nepal
2023; 19: 266-76.

NMC) W4k




NEPAL MEDICAL COLLEGE JOURNAL

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Tikare S, Rajesh G, Prasad KV, Thippeswamy
V, Javali SB. Dermatoglyphics - a marker for
malocclusion? Int Dent ] 2010; 60: 300-4.

Bhasin M, Bhasin P, Singh A, Bhatia N,
Shewale A, Gambhir N. Dermatoglyphics and
malocclusion-a forensic link. Br Biotechnol |
2016; 13: 1-2.

Mossey PA. The heritability of malocclusion: part
2. The influence of genetics in malocclusion. Br |
Orthod 1999; 26: 195-203.

Poudel P, Dahal S, Thapa VB, Shrestha A,
Sherchan P. Dermatoglyphic Pattern and Types
of Malocclusion among Individuals visiting A
Medical Institution of Nepal. ] Nepal Dent Assoc
2002; 20: 46-50.

Bommanavar S, Anj M, Karuppaiah M, Ingale Y,
Ingale M. Dermatoglyphics-A concise review on
basic embryogenesis, classification and theories
of formation of fingerprints. J Forensic Dent Sci
2020; 12(2):120-6.

Reddy MR, GowriSankar S, Roy ET, Govulla
S. Comparative Study of Dermatoglyphics
in Individuals with Normal Occlusions and
Malocclusions. J Clin Diagn Res 2013; 7: 3060-5.

Piya A,Shrestha VB, Acharya],KhanalS, Bhattarai
P. Pattern of distribution of malocclusion among
patients seeking orthodontic treatment at dental
college-Nepal medical college. ] Nepal Dent Assoc
2013; 13: 36-41.

Giri N, Acharya A, Jha R. Pattern of malocclusion
in patients undergoing orthodontic treatment
at a tertiary care teaching hospital. | Nep Soc
Periodontol Oral Implant 2021; 5: 26-8.

Achalli S, Patla M, Nayak K, Bhat M. Assessment
of dermatoglyphic patterns in malocclusion. |
Dent Indones 2018; 25: 104-7

Wijerathne BT, Rathnayake GK, Adikari SC,
Amarasinghe S, Abhayarathna PL, Jayasena AS.
Sexual dimorphism in digital dermatoglyphic
traits among Sinhalese people in Sri Lanka. |
Physiol Anthropol 2013; 32: 1-9.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Ghimire P, Ghimire S, Khanal A, Khapung A.
Gender Specific Correlation between Lip Print,
Fingerprint and Blood Groups among Adults
aged 20-30 Years attending a Tertiary Health
Care Centre. Nepal Med Coll ] 2022; 24: 219-26.

Deepti A, Dagrus K, Shah V, Harish M, Deepak
PD, Shah N. A Plausible Role in Dental caries and
Malocclusion? Indian J Oral Health Res 2016; 2:
32-5.

Ravindra V, Rekha V, Annamalai S, Sharmin D,
Norouzi-Baghkomeh P. A comparative evaluation
between dermatoglyphic patterns and different
terminal planes in primary dentition. J Clin Exp
Dent 2018; 10: e1149.

Belludi AC, Sridhara A, Kumar NC, Konde S,
Noojadi SR. Dermatoglyphics: A Noninvasive
Diagnostic Tool in Predicting Class III Skeletal
Malocclusion in Children. Int J Clin Pediatr Dent
2021; 14: 63-9.

Nivedhitha V, Balaji K, Younus AA, Aishwarrya
P, Chhabria V, Chandra S. Correlation
of dermatoglyphics and Class II skeletal
malocclusion - Original research. P Indian |
Orthod Dentofacial Res 2023; 9: 112-6.

Kharbanda OP, Sharma VP, Gupta DS.
Dermatoglyphic evaluation of mandibular
prognathism. J Indian Dent Assoc 1982; 54: 179-
86.

George SM, Philip B, Madathody D, Mathew M,
Paul |, Dlima JP. An assessment of correlation
between dermatoglyphic patterns and sagittal
skeletal discrepancies. J clin Diagn Res 2017; 11:
35.

Deepti A, Dagrus K, Shah V, Harish M, Deepak
Pateel D, Shah N. Dermatoglyphics: A Plausible
Role in Dental Caries and Malocclusion? Indian
J Oral Health Res 2016 Jan 1;2(1):32-5.

Deepti A, Dagrus K, Shah V, Harish M, Deepak
Pateel D, Shah N. Dermatoglyphics: A Plausible
Role in Dental Caries and Malocclusion? Indian
J Oral Health Res 2016; 2: 32-5.

276 gLW]




