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Abstract

Dermatoglyphics isthe art and science of the study of surface markings and patterns of ridges on the skin of the fingers, palm,
toes and soles. Dermatoglyphican alysis is proving to be as extremely useful tool for preliminary investigations into conditions
with a suspected genetic basis.Over the past centuties, dermatoglyphics has evolved as a useful tool in the field of genetics,
anthropology, biology, medicine and dentistry. Apart from their use for personal identification, the current state of medical
dermatoglyphics is such that association between fingerprint patterns and various conditions such as diabetes mellitus, kidney
diseases, hypertension, psychosis, breast cancer, alcohol embryopathy, epilepsy, congenital heart diseases and many others has
been established. Recently, recognition of specific fingerprints among patients with periodontitis, dental caties, malocclusion,
potentially malignant disorders, oral squamous cell carcinoma and congenital anomalies like cleft lip and palate has drawn
attention of investigators to the field of dental dermatoglyphics. This article discusses about the history and embryogenesis,
patterns of dermatoglyphics and the applications of dermatoglyphics in diagnosing several oral disorders. It also highlights
the usefulness of dermatoglyphics as a diagnostic tool for many conditions in the field of dentistry.
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Introduction

The term dermatoglyphics was coined by Cumins and Midloin
1926 and is derived from two Greek words: derma (skin) and
glyphe(carve). It refers to the friction ridge formations which ap-
pear on the palms of the hands and soles of the feet. Dermato-
glyphics isthe science and art of the study of surfacemarkings/
patterns of ridges on the skin of thefingers, palm, toes and soles
[1]. These dermal ridges over the palms and soles of an individual
are unique, universal, inimitable and classifiable. Finger, palm and
sole impressions are said to be products of both environment and
heredity. It is an established scientific fact that no two individu-
als, including monozygotic twins, have the same fingerprints and
other details of dermal ridges. Thus, fingerprints are unique to
each person and they are not altered during life time due to dis-
ease, age or any other reason.

Fingerprints are classified into three basic types: whotls, loops
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and arches. A whorl is distinguished by its concentric design, in
which the majority of ridges make circuits around the core. The
ridges of the loop instead of coursing in complete circuits, curve
around only one extremity of the pattern and flow to the mar-
gin of digit. If the loop opens to the ulnar margin it is an ulnar
loop, and if so to the radial margin it is a radial loop. In an arch,
the ridges pass from one margin of the digit to the other with a
distally bowed sweep [2]. Apart from their use in identification
of individuals by forensic experts, the current state of medical
dermatoglyphics is such that association between fingerprint pat-
terns and various conditions such as diabetes mellitus, kidney dis-
eases, hypertension, psychosis, breast cancer, alcohol embryopa-
thy, epilepsy, congenital heart diseases and many others has been
established. Recently, recognition of irregular fingerprints among
patients with periodontitis, dental caries, malocclusion, potentially
malignant disorders, oral squamous cell carcinoma and congenital
anomalies like cleft lip and palate has drawn attention of investi-
gators to the field of dental dermatoglyphics.
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The development of dermal ridges starts from 12th-13th week of
gestation and by around 20th week, well differentiated recogniz-
able dermal ridges are formed. As genetic or chromosomal ab-
normalities might be reflected as alterations in dermal ridges, they
can be used as an easily accessible tool in the study of genetically
influenced diseases [3]. Dermatoglyphic investigation is conveni-
ent, cost effective and requires no hospitalization. It can help in
predicting the phenotype of a possible future health condition.
Human tooth development also starts as carly as the 6th week
of embryonic life. Since both dermal patterns and craniofacial
constitution are strongly but not exclusively genetically governed
structures, it may be hypothesized that hereditary and genetic fac-
tors causing changes in the lip, alveolus and palate may also cause
peculiarities in fingerprint patterns. Now-a-daysimpacted tooth is
one of the most commonly reported oral conditions and is widely
prevalent. Genetic factors are one of the most commonly impli-
cated putative actiologic factors for this condition. According to
the newer research, dental or skeletal malocclusion and the devel-
opment of impacted teeth can be predicted utilizing the science
of dermatoglyphics.

History Of Dermatoglyphics

Thousands of years before the birth of Christ, fingerprints were
used on pottery to indicate the maker and brand of pottery and
were also found in the tomb of Egyptian kings. The use of finger
prints for personal identification is well known and evolved over
many centurieswith its origin in the East. In China, the thumb-
print of the Emperor was the ruler’s mark on letters of state. Em-
peror Ts-in-She (B.C. 246 — 210) was the first to use such seals in
China. Nehemiah Grew was the first person to describe the pores,
ridges and arrangements on the palm and fingers. Books pub-
lished by Bidloo, Marcello Malphigigave a description of ridges
on palms and fingers. During the 18th century, vatious accounts
of epidermal ridges appeared in anatomical publications. In 1823,
Joannes Evangelista Purkinje, suggested a classification system
consisting of 9 basic types of finger print patterns [3].

William Herschelwas the firstto experiment with fingerprints in
India.Francis Galton, published a book on “Fingerprints”, classi-
fied the patterns and demonstrated the hereditarysignificance of
fingerprints, and their use as a means of personal identification
and ethnic differences.Edward Henry classified the fingerprint
patterns and provided a basis for most ofthe other modern clas-
sification systems. HarrisHawthorne Wilder in the early 20thCen-
tury, pioneered comprehensive studies onthe methodology, inher-
itance and racial variationof palmar and plantar papillary ridge
patterns, aswell as finger prints [3].

Cummins and Midloin 1926 were the firstto coin the term ‘Derm-
atoglyphics’ [1]. CharlesMidlo M D et al publishedthe textbook
"Fingerprints, Palms and soles", which is considered as a bible
in thefield of Dermatoglyphics.Harold Cummins, Professor of
Anatomy at Tulane University was the first person to show that
palm and finger prints could be of use in clinical medicine.Cum-
mins and Mildo et al, Penrose L. S et al, Sarah Holt et al carried
extensive research to find the association between dermatoglyph-
ics and Down's syndrome with other congenitalmedical disor-
ders.Galton Centerin 1965 [2] contributed to thedevelopment of
dermatoglyphics and formulatedthe measurement to establish the
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position ofdisplaced axial tri radius in terms of atd angle, aswell as
establishing the inheritance of its positionin the palm.
Schaumann and Altet's in their book 'Dermatoglyphics in Medi-
cal disorders'summarized the findings of dermatoglyphicpatterns
in various disease conditions [4|. Engleret al predicted the risk
of breast cancer from finger dermatoglyphics. Alexander Rode-
waldet al, Stowens et al could diagnose many medical conditions
like congenital, mental and systemic disorders with 90% accuracy
from the patterns of thehands [4]. Thus, currently the diagnosis
of certain illnesses can be done accurately on the basis of only
dermatoglyphic analysis.

Embryogenesis Of Dermatoglyphics

The knowledge concerning the mechanism of development of
the epidermal ridge patterns is scarce, but a relationship to the
fetal volar pads cleatly exists because ridge patterns form at the
sites of these pads. Fetal volar pads are mound-shaped elevations
of mesenchymal tissue situated distal to the proximal end of the
metacarpal bone of each finger, in each interdigital area, in the
thenar and hypothenar areas of the palms and soles, and in the
calcar area of the sole. The formation of these pads is first vis-
ible on the fingertips during the 6th to 7th week of embryonic
development. It has been established that the critical period of
ridge formation begins i.e., about 3 months of age, when the volar
pads are near or just beyond their peak development. The outer
surface of the epidermis remains smooth whereas an undulation
can be observed in the basal layer of the epidermis. This shallow
epidermal proliferation is seen in the fourth month as distinct,
clearly defined folds of the lower layer of the stratum germina-
tivum growing downwards into the corium. The corium, in turn,
forms papillae projecting upward into the epidermis. As growth
continues, glandular folds divide at their tips and thus increase in
number.The epidermal ridge patterns are completed only after the
sixth prenatal month, when the glandular folds are fully formed
and after the sweat gland secretion and keratinization have begun.
At this time, the configurations on the skin surface begin to reflect
the underlying patterns [5].

Several hypotheses have been formulated regarding the forces
that are responsible for the development of specific ridge pat-
terns. Schaumann and Alter described that dermatological mark-
ings mostly occur in the first four months of gestationand is be-
ing genetically determined and modified by environmental forces
[4]. According to Bonneviean intimate connectionexists between
shape, size, and degree of elevation of the volar pads and the
specialconfigurations of their patterns. For example, small pads
would result in a simple pattern (arch) whereas more prominent
pads would tend to lead to the development of large and more
complex systems of ridge configuration (loops and whorls). He
also commented that fingerprint patterns depend upon the un-
derlying arrangement ofperipheral nerves.

Cummins speculated that the dermal ridge configurations were
the result of physical and topographic growth forces. It is be-
lieved that the tensions and pressures in the skin during early
embryogenesis determine the directions of the epidermal ridges.
Humphrey stated that digital andpalmar creases are secondary fea-
turesrelated to flexion movements in thedeveloping hand between
the seventh andfourteenth weeks of development. Gall and Asso-
ciates stated, thatthe shape of volar pads determines fingertippat-
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terns, according to stricttopological principles. Penrosesuggested
that ridges are aligned at right anglesto compression forces, and
the abnormal configurations may be the result of alterations inthe
fluid balance at an eatly embryonic stage. Therefore, ridge con-
figuration is dependent on the shape of the volar pad at the time
of initialprimary ridge formation, and the ridges follows lines of
greatest convexity in the embryonic epidermis. A high volar pad
wouldresult in formation of a whotl, while a low padwould result
in an arch and an intermediate pad height offset to one side of the
digit would resultin a loop formation [2].

Hirsch and Schweichel have postulated that the vessel-nerve
pair induces the folds. Other factors that may influence epider-
mal ridge patterns include inadequate supply of oxygen to the
tissues, deviations in the formation and distribution of sweat
glands, disturbances in proliferation in the epithelial basal layer,
and disturbances in keratinization of the epithelium. They also
emphasized that theneuro-epithelium plays an important part in
thedevelopment of the dermatoglyphic patterns. Babler reported
that during the period of primary ridge formation, thatthe char-
acteristic patterns are formed. At about 14 weeks, the primary
ridge formation ceasesand secondary ridges begin to form. The
dermal papillae are reportedto develop around the 24th week. Till
then, the morphology of primaryand secondary ridges appears
as a smooth ridgeof tissue and thereafter peg like structures, the-
dermal Papillae, characteristic of the definitivedermal ridges, are
progressively formed. According to Babler there is arelationship
between the volar pad shape and theepidermal ridge configura-
tion with narrowvolar pads related to whotl patterns. It was also
stated that significant correlations exist between the bonyskeleton
of the hand and the epidermal ridgedimensions and time of os-
sification may be a keyfactor in ridge patterning [3].

The inheritance of dermal traits follows a polygenic model and
the associations of such traits with oral malformations have been
studied by Holt SB in 1968 [6]. The epidermal ridges of the fin-
gers and palm and the facial structures originate from the same
embryonic tissue, the ectoderm. The time of process of devel-
opment and completion of primary lip and palate and that of
dermal ridges are approximately the same, coinciding at 6th-13th
week of intrauterine life. The dermal ridge configuration reaches
its maximum at around 13 weeks of gestation and is completely
established by the 24 weeks of gestation, and once formed, re-
main constant for lifetime, except in overall size. Facial develop-
ment begins as early as the 4th week of gestation. The palate de-
velopment begins in 6th week and is completed by the 12th week
of gestation. Thus, the face and dermal ridges not only have the
same origin but also develop concurrently.The genetic message
contained in the genome is deciphered during this period and is
also reflected in dermatoglyphic patterns. Thus, any environmen-
tal or genetic factors affecting the process of development of
dental hard tissues might affect and also get recorded in the der-
mal ridges [4]. This forms the basis of comparison of malocclu-
sion and impacted teeth with that of dermatoglyphics.

Dermatoglyphic Patterns

According to Galton, the ridge patterns on the distal phalanges
of the fingertips into three Groups namely Arches, Loops and
Whotls and the three basic dermatoglyphic landmarks found on
the fingertip patterns are Tri-radii, Cores and Radiant [1, 7].
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Arches (A) are the simplest pattern found on fingertips. The arch
pattern is subdivided into two types: 1) Simple arch or plain arch
(PA), composed of ridges, that cross the fingertip from one side
to the other without recurving and 2) Tented arch (TA) composed
of ridges that meet at a point so that their smooth sweep is in-
terrupted. The point of confluence is called a tri-radius, because
ridges usually radiate from this point in three different directions.
In the tented arch, the tri-radius is located near the midline axis
of the distal phalanx. Ridges passing over this radiant are abruptly
elevated and form a tent like pattern and are designated as 'tented
arch'.

Loops (L) are the most common pattern on the fingertip. A series
of ridges enter the pattern area on one side of the digit, recurve
abruptly, and leave the pattern area on the same side. If the ridge
opens on the ulnar side, resulting loop is termed as ulnar loop
(U,LU). If the ridge opens toward the radial margin, it is called
a radial loop. (R, Lr). A loop has a single tri-radius or confluence
point of ridges. The tri-radius is usually located laterally on the
fingertip and always on the side where the loop is closed. Loops
may vary considerably in shape and size and may be large or small,
tailor short, vertically or horizontally oriented, Plain Loop (PL)
OR Double Loop (DL). Occasionally, "Transitional' loops can be
found which resemble whotls or complex patterns.

Whotls (W) is any ridge configuration with two or more tri-radii
with one tri-radius on radial and the other on the ulnar side of
the pattern.The ridges in a Plain (Simple) whorl (PW) are com-
monly arranged as a succession of concentric rings or ellipses
and aredescribed as concentric whotls (WC). Other configuration
that spirals around the core in either a clockwise or a counter-
clockwise direction is termed as a Double whorl (DW) or a spiral
whotl (WS). Sometimes, both circles and ellipses or circles and
spirals are present in the same pattern. The size of the whotl can
vary considerably, and is determined by means of a ridge count.
A central pocket loop/whotl (CPL) (Wcp) is a pattern containing
a loop within which a smaller whorl is located. Central pockets
are classified as ulnar or radial according to the side on which the
outer loop opens and are ordinarily grouped together as a CPL.
Another type is composed of interlocking loops, which may form
cither a lateral pocket (WLP), twin or twinned loop (WT) pattern.
Each has two tri-radii and the two types of whorls are morpho-
logically similar. Complex patterns, which cannot be classified as
one of the above patterns, are called Accidentals (A)/(WaCC) as
there is a combination of two or more configurations such as
a loop and a whotl, triple loops and other unusual formations.
They are classified as Arch with Loop (AWL), or Arch with Whorl

(AWW) [8].
Methods Of Recording Dermatoglyphics

Dermatoglyphic features offer at least two major advantages as
an aid to the diagnosis of medical or Dentistry disorders. The
epidermal ridge patterns on the hands and soles are fully devel-
oped at birth and thereafter remain unchanged throughout life.
Scanning of the patterns can be recorded (prints) rapidly and in-
expensively [1, 9].

A number of methods for recording dermatoglyphics exist.
Methods vary in their requirements for equipment, time and ex-
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perience and in the quality of the prints obtained. Scanning by
eyes alone often gives sufficient data but prints are necessary for
quantitative analyses. The methods are ink method (Strong 1929,
Purvis-Smith 1989), inkless method (Walker 1957) (Cummins and
Midlo 1961), transparent adhesive tape method (Book 1948) and
photographic method (Harrick 1962-1963). Special methods are
hygro-photography (Sivadjian 1961, 1970), radiodermatography
(Cummins and Midlo 1961, Pozhanski et al 1969), plastic mold
(Sutaman and Thomson 1952) and automatic pattern recogni-
tion (Trauring 1963). Braganca and Pick (1989) have developed a
method where in the investigating region is blackened with graph-
ite smeared on a piece of cardboard. The print is taken by Tesa
film, adhered to a transparent film strip or photo-printing foil and
the “negative” could be enlarged five or six times. Mull developed
an apparatus which can record finger and palm prints without any
inking and can automatically count ridge numbers between two
singular points [9].

Dermatoglyphics As A Diagnostic Tool In Den-
tistry

Malocclusion

Reddy et al. [10] reported that dermatoglyphics can be a predictor
of malocclusion. A total of 96 study subjects were included in the
study who were divided into four groups, with each group con-
sisting of 24 individuals. Results indicated that craniofacial Class
2, division II pattern was associated with increased frequency
of arches and ulnar loops and decreased frequency of whotls,
whereas in Class 3, there was an increased frequency of arches
and radial loops with decreased frequency of ulnar loops. Trehan
etal. [11] also investigated the dermatoglyphic patterns in 60 mal-
occlusion patients. They observed that Class 1 and Class 3 were
associated with increased frequency of whotls and both Class 1
and Class 2 division I were associated with increased frequency of
radial loop and arches.

In the study by Tikare et al. [12] no association was obsetved
between dermatoglyphic patterns and malocclusion among study
subjects. It was however noted that whotl patterns were signifi-
cantly associated with classes 1 and 3 malocclusions. According
to Sahoo et al. [13] Ulnar loops were increased in vertical growth
pattern,whereas whotls were increasedin horizontal growth pat-
tern. There was absence of central pocket loops in vertical
growth pattern.A study conducted by Divyashree et al. [14] con-
cludedthat there is an increased frequency of who rls which were
found both in right and left hands in skeletal class I pattern group.
Increased frequency of ulnar loops was found in the right hand
of skeletal class II pattern group.

A significant association between dermatoglyphic patterns and
sagittal skeletal discrepancies was found in a research done by
George et al [15]. They found an increased distribution of whotl
pattern in the skeletal Class 1I with maxillary excess group and
skeletal Class 1I with mandibular deficiency group, while there
was an increased distribution of loop pattern in the skeletal Class
III with mandibular excess group and skeletal Class 111 with max-
illary deficiency group. The percentage of total ridge count was
also higher in skeletal Class 11 with maxillary excess and skeletal
Class II with mandibular deficiency and the ridge count could be
considered for predicting skeletal pattern. They also stated that
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the left thumb impression fits the best model for predicting the
skeletal pattern.An investigation done by Eslami et al. [16] con-
cluded that although there were some slight differences in derma-
toglyphic peculiarities of different skeletal malocclusions, most
of thepalm and fingerprint characteristics did not show any sig-
nificant differences.

Kharbanda et al. [17] evaluated and compared dermatoglyphicsof
25 males ofnorth India with true mandibular excess with ClassI
occlusions. The authors inferred that in thesamplewith skeletal
Class III base there was an increased incidence in arches and ul-
nar loops on all digits, except digit I1.Reddy et al. [18] compared
normal and malocclusion. The whotls of digit IV of both groups
of both handshad statistically significant result whereas the ul-
natloops of HGPhad statistical significance inrelation to digit
IV. The striking feature wasthe absence ofcentralpocket loops in
VGPs. Twinned loop of the right hand of HGP had a significant
result. According to Ramagoni N K et al [19] there was no sig-
nificant correlation between the finger print patterns, ‘ATD’ angle
and the mesiodistal diameter of the deciduous second molar and
the permanent first molar.Several studies have shown that den-
tal/skeletal malocclusion can be predicted using finger/palmar
dermatoglyphics.

Bruxism

Increased frequency of whotls and a decrease in frequency of
ulnar loops were seen in patients with bruxism than the controls
[20].

Anomalies of Teeth

Rodewald A et al [21] studied finger, palmar, and plantar prints of
8 males with X-linked hypohidrotic ectodermal dysplasia (HED),
8 carrier mothers, 7 sisters, and 1 carrier grandmother and com-
pared them with data from 552 controls. The patients with HED
and the carrier females had higher incidence of arches on the
fingertips, of t" triradii, of hypothenar patterns (especially ulnar
loops), and of transversal direction of the main lines on the palms
than the control individuals had. The affected males were also
characterized by sevete hypoplasia and/or dysplasia of the det-
mal ridges ("ridge flattening™); the carrier females also showed
ridge flattening and hypoplasia.Kargtl B et al [22] studied derma-
toglyphic patterns in 3 hypohidrotic ectodermal dysplasia (HED)
patients and compared them with 45 controls. This clinical evalu-
ation (intraoral and radiological), genetic findings, dermatoglyphic
patterns were analyzed. The HED patients had a higher incidence
of ulnar loop patterns compared to the controls.

Dental Caries

Sharma A et al [23] and Ahmed et al. [24] found highly signifi-
cant difference in loops between the subject (Caries) and control
groups, and also observed significant difference between subject
and control groups for microbial growth.Anitha C et al. [25] re-
ported a definite variation in dermatoglyphics between the early
childhood caries and caries-free group. Metin Atasu [20] studied
dermatoglyphic configurations in caries-free students and the stu-
dents with extensive caries and found there was significant differ-
ence in dermatoglyphic patterns in these two groups. Caries free
students had more ulnar loops on the fingertips and the students
with extensive caries had more whotls on the finger tips.
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According to the study done by Abhilash PR et al [27] on 1250
children, dental caries susceptibility of an individual increased
with incidence of whotl pattern and it decreased with incidence
of loop pattern.Vijender et al [28], Madan et al [29], and Sengupta
et al [30], reported frequency of whotls more in caries group and
the frequency of loops more in caries free group.Madhussudan et
al. [31] and Agravat et al. [32] showed that prevalence of dental
caries was highest among students with loop pattern compared to
other finger patterns. According to Chinmaya BR et al [33], with
an increase in the whotl pattern, there was an increase in dental
caries. And with an increase in the loop pattern, there was a de-
crease in dental caries. Central pocket whortl and twinned loops
were found to have an association with an increase in dental caries
experience.

According to Reddy K V et al [34], the frequency of whorls was
found to be more in caries group and frequency of loops more
in caries-free group among the children with special health care
needs.Thakkar VP et al. [35] reported that dental caries suscepti-
bility of an individual increases with an increase in the incidence
of whortl pattern. Padma et al. [30] in their study also found the
frequency of whotls to be more in the caries group and the fre-
quency of loops to be more in the caries-free group.Asif etal. [37]
conducted a study to evaluate the dermatoglyphic pattern among
deaf and mute children affected with caries and children with-
out caries and concluded that the frequency of arches was found
to be more in both caries and caries-free group. Fingerprints of
caries-free females and females with caries showed more of arch
followed by loops. In caries-free males, a common pattern was
arch, and in males with caries, the pattern seen was arches fol-
lowed by loops.

Bhat, et al. [38] conducted a study to evaluate dermatoglyphic pe-
culiarities and caries experience of deaf and mute children. They
observed that the frequency of whortls was more in caries group
and the frequency of the loop was more in caries-free group.
Madan, et al [39] in their study observed that Handprints of car-
ies free children, especially females showed maximum ulnar loops.
The caries group showed maximum occurrence of whotls which
were more prevalent in females on the left-hand 3rd digit than in
males where the whotls were found on the right-hand 3rd digit,
and also low total ridge count, especially in males. In the study
by Smitha S Shetty et al [40] it was observed that both male and
female subjects had maximum of loop pattern and the male sub-
jects showed no arch pattern. It was also noted that the subjects
with increase in loop pattern showed high caries incidence. It was
found that more than 50% of the individuals with arch pattern
showed no dental caries.

Cleft Lip and Palate

Mathew L et al. [41] found increased frequency of ulnar and radial
loops than the arches and whotls in cleft lip with or without cleft
palate patients compared to controls. Interdigital patterns were
less frequent in cleft lip and cleft palate patients. Balgir R S [42]
studied dermatoglyphic characteristics of sixty-nine cases of cleft
lip with or without cleft palate and twenty-eight isolated cleft pal-
ate cases. Wider 'atd' angle (more than 30 degrees) and dermato-
glyphic asymmetry were noted in the patient groups. There was
also a significant increase in the ulnar loop, arch patterns among
the cleft palate patients when compared to the control groups.
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Scott NM et al., [43] studied dermatoglyphic prints from individu-
als with non-syndromic CL/P (n = 460) and their unaffected rela-
tives (n = 254) from the Philippines and China. The significant
associations between particular pattern types and CL/P wete not
the same in both populations. An increased radial and ulnar loop
were observed in Cleft lip and palate patients.

Oral Potentially Malignant Disordersand OralCancer

A study done by Samudrawar et al found increase in frequency of
whotls, palmar patterns in 12—13 area, total finger ridge count, to-
tal triradius count and decrease in atd angle with the absence a—b
ridge count in patients with oral leukoplakia and oral submucous
fibrosis (OSMF) [44].

Veena HS et al. [45] found a decreased atd angle, increase in fre-
quency of arches, increase patterns in Th/I1 area and increased
pattern frequency in 14 area in OSMF patients as compared to
normal gutkha chewers. The study conducted by GanvirSM et
al [46] found that whortl type of fingerprint pattern was pre-
dominant in significantly higher number of individuals of oral
squamous cell carcinoma (OSCC) and OSMF groups than in the
control groups, wherein individuals of the control group showed
loop as the predominant fingerprint pattern.Venkatesh et al., [47]
performed a study on palmar dermatoglyphics in patients with
OL and OSCC. Their results showed a significant increase in the
frequency of arches in patients with OL and OSCC.

A study conducted by Gupta et al. [48] also showed promising
results by observing an increased frequency of arches and ulnar
loop patterns on fingertips with a decreased frequency of simple
whorl patterns on fingertips and a decreased frequency of palmar
accessory triradii on the right and left hands in oral squamous
cell carcinoma patients. Significant findings in oral submucous
fibrosis patients included an increase in the frequency of arches
and ulnar loop pattern, decrease in the frequency of simple whotl
patterns on fingertips, decrease in ATD angle on the right hand,
and a decrease in the frequency of palmar accessory triradii on
the right hand.

Shetty P et al,, [49] in their study showed that Individuals with
OSMF had higher number of whorl pattern than control group
and individuals in the control group had higher number of arches
pattern than the OSMF group.In oral cancers, dermatoglyphic
patterns, grossly, have shown an increased frequency of arch pat-
tern on the fingertips [50]. The study conducted by Kumar et al.
[51] showed that there was a significant decrease of tented arches
and ulnar and radial loops and an increase of simple whorls in
OSF patients as against the controls.

Periodontal Diseases

Atasu M et al. [52] proved that dermatoglyphics could be used
together with the other diagnostic methods such as clinical and
radiologic investigations in the identification of the patients from
distinct groups of periodontal diseases.According to Vaidya P et
al [53], it was found that the periodontitis group showed more
whotl patterns and the number of arches was less in periodontitis
group in both the hands when compared to healthy controls.

In the study by Astekar S et al [54] among the finger ridge pat-
terns, whotl pattern wasfound to be the common in the periodon-
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