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Cheiloscopy,  Dactyloscopy,  Palatal with completely erupted 2nd permanent molars upto occlusal table
Rugoscopy, Suzuki and Tsuchihashi were recruited and angle’s molar relation was recorded in the proforma.
(1971) Classification, Thomas and Kotze Lip prints of these subjects were recorded with lipstick-cellophane
classification, Michael ~and Kucken method and middle 10mm of lower lip was analysed for the lip print
Method, Angle’s Classification, .

Malocclusion pattern as suggested by Sivapathasundharam et al. The patterns were

classified based on Tsuchihashi and Suzuki classification. The patent
prints of finger were recorded in the performa and analysed according
to Michael Kucknas method. The palatal rugae was obtained by
photographs and alginate impression of the upper arch for each patient
and were defined using a sharp graphite pencil under adequate light and
magnification and were recorded according to the classification given
by Thomas and Kotze classification.

Results: In cheiloscopic patterns: Type | pattern was found to be the
most predominant cheiloscopic pattern in class | and class 11l molar
relation whereas Type Il pattern in class 11 molar relation. The
composite patterns showed the most prominent dactyloscopic patterns
in class | and class Il molar relation and loop patterns were found as the
most prominent in class 111 molar relation. In case of rugoscopic pattern
in class 1 and class 3 molar relation group, the curve pattern showed
the most prominent and wavy pattern in class 2 molar relation. No
statistical significance was found in all the three parameters.
Conclusions:co -relation of the lip, finger and palatal rugae patterns
with molar relation might aid in the early diagnosis and interception of
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malocclusion among paediatric patients as it is easily accessible,
economical and non-invasive marker for the aforementioned
conditions.Further investigations, may be required on the relationship
between cheiloscopic, dactyloscopy and rugoscopic patterns with
malocclusion in order to substantiate the findings presented herein.
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Introduction:-

The impact of oral health on one’s quality of life is termed as oral health related quality of life . As in childhood,
the propensities of adulthood are reflected; similarly, the type of occlusal characteristics in primary dentition
predicts the occlusal relationship of the succedaneous dentition ). The well aligned teeth or the type of occlusal
characteristics contributes to the health of the oral cavity and stomatognathic system thereby influencing the
personality of the individual ®whereas in mal aligned teeth/malocclusion it produces detrimental effects on overall
aesthetics and decreases a person’s self-esteem.

In Pediatric orthodontics point of view, diagnosis of the type of malocclusion is the most important aspect before
proceeding towards the correction. Malocclusion is mostly influenced by the genetic and environmental factors @,
found in various ethnic, gender and age groups in varied percentages. Therefore, to predict the malocclusions,
different methods like extra oral x-rays i.e., cephalometric analysis, CT cone beam, dental cast analysis are
used.Whereas,clinical assessment includes evaluation of interarch molar relationship, canine and incisor relationship
and facial profile. Amongst all, interarch molar relationship, given by Edward H. Angle in 1899, is the most
common clinical predictor of assessing malocclusion.

Nowadays, lip prints, finger prints and prints of palatal rugae patterns are some of the techniques that are not only
use for forensic investigation but can also be used for dental record purposes as every human being is distinct and
discernible in that they exhibit their own pattern of characteristics.

Lip prints, whose study is known as Cheiloscopy is derived from the Greek word (cheilos = lips and Skopein =
see),was first described by an anthropologist R. Fischer in 1902. In the period 1968-71 two Japanese scientist
Y.Tsuchihashi and T. Suzuki proved that the lip prints are unique for each human being and can be used for
identification of a person and have also named the lip print pattern as “sulci labiorum rubrorum” @ Lip prints
remain the same throughout the life and can be identified as early as the 6th week of intrauterine life.

The science of using fingerprints to uniquely identify an individual is known as dactyloscopy whereas the study of
skin markings or the patterns on fingers, hand and feet and its application is known as dermatoglyphics.Theterm
Dermatoglyphics (dermi = skin and glyphe = curve) was coined by Cummins and Midlo in 1926 “* The dermal
ridges take their origin from fetal volar pads that appear in the 6th —7th week of embryonic life and are completed by
the 12th— 14th week of gestation. Finger prints are unique in all individuals and remain unchanged over the lifetime
and are considered to be highly sensitive indicators.

Similar to dermal ridges, palatine rugae are also unique to each person and can establish identity through
discrimination (via casts, tracings or digitized rugae patterns).Palatal rugae are irregular fibrous connective tissue
folds located on anterior third of palate on either side of mid palatine raphae and are called as plica palatine © or
“rugae palatine.” A Spanish investigator named Trobo Hermosa proposed the term “palatal Rugoscopy” in 1932.The
pattern of orientation is formed by 12th—14th weeks of intrauterine life ¢’ from the hard connective tissue covering
the palatine process and thus they are mutually controlled by epithelial-mesenchymal interactions. Rugae patterns
have been also considered as a landmark during orthodontic treatment in dentistry.

It is the 6"- 8" week of embryonic period of time when the development of lips, palms, fingers, alveolus, palatal
rugaes *? i.e., at the same time as that of tooth formation in intraembryonic life . This means that the genetic
message contained in the genome (normal or abnormal) is deciphered during this period ©. Thus, representing that
cheiloscopy, dactyloscopy, palatal rugoscopy and dental occlusion are correlated with one another. Moreover, the
mixed dentition period is considered as the best period to evaluate the malocclusion for its early prognosis.
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There are some studies where the forensic parameters like cheiloscopy, dermatoglyphics and palatal rugoscopy were
assessed individually with skeletal malocclusion to identified a specific type of lip pattern in a particular type of
molar relation in an individual “** * but a very limited studies were found where the above-mentioned parameters
were evaluated together with dental malocclusion.

Hence, the aim of this study is to record and study the lip prints, finger prints, palatal rugae patterns and molar
relationship of each sample in the study group and to determine the predominance of recorded cheiloscopic,
dermatoglyphic and palatal Rugoscopic pattern with molar relation, if there exists any association between them.

Materials and Method:-

The present study was conducted among a total of 505 children aged 8-15 years attending the Department of
Pediatric and Preventive Dentistry. Ethical clearance was obtained from Institutional Review Board. The purpose
and procedure of the study was explained to the parents/guardians and informed consent was obtained to participate
in the study. The patients were selected according to thelnclusion criteria: Cooperative children e Mentally and
physically healthy children of aged 8 — 15 years of age e Normal lip mucosa e Subjects with mixed dentition along
with complete eruption of 1st molar e Children whose parents agreed for participation. Exclusion criteria: e
Uncooperative children e« Medically compromised or children with special needs e Children with history of systemic
and/or infectious disease. o Children with developmental anomalies e Trauma or any pathological findings in
fingers, lips, and palate e Skin rashes e Children allergic to lipstick, ink pad, cellophane tape and alginate e Previous
history of orthodontic therapy or under orthodontic treatment e Grossly decayed permanent molar teeth e Retained
deciduous or root stumps e Subjects who had undergone molar extractions (except 3rd molars) e Quarter or half
cusp molar relation e Congenitally missing teeth e Congenital facial defects Materials and Method 30 e Chapped or
dry lips e Subjects who are unable to open mouth e Tongue thrusting or thumb sucking habits.

Methodology:-
In this study, (lip prints), (finger prints), and palatal rugae patterns of each participant were recorded in a A4 white
sheet of paper with their name, age, sex and the angle’s molar relationship were noted clinically.

For recording lips prints:

Before recording the lip prints, the lips of the children were cleaned using wet cotton and allowed to dry ®The lip
stick was applied evenly on both upper and lower lips with cotton wools and the children were asked to rub their lips
gently against one another so that the lipstick spreads evenly. Lip prints were recorded by the method proposed by
Sivapathasundaram et al. (2001), which is the lipstick-cellophane technique® using cellophane tape pasting in
the relaxed position of lips, and by appI?/ing gentle and even pressure for a few seconds, the tape was carefully lifted
from the lip, from one end to the other *® in order to avoid anysmudging of the lip print followed by pasting on the
A4 white sheet paper. The remnant lip stick was removed by cotton with Vaseline. The procedure was repeated, in
case of any smudging of the lip print was noticed.

Fig 1:- Showing lipstick-cellophane technique.

1108



ISSN: 2320-5407 Int. J. Adv. Res. 12(07), 1106-1115

Fig 2:- Showing obtained lip print on the a4 sheet paper.

Interpretation of lip prints:
The prints were examined with the help of a magnifying lens and the middle part of the lower lip, 10 mm wide, was

taken as study area as suggested by Sivapathasundharamet al. in 2001%" The grooves were classified according to
Suzuki and Tsuchihashi classification andrecorded on the A4 sheet.

<> <>

Type1”

@@
> <>

Suzuki and Tsuchihashi (1971) classification
For obtaining fingerprints: At first all the fingers were cleaned with spirit and to avoid the duplication of finger

prints, the fingers were numbered from 1-10 from the right little finger to the left little finger of both the hands on
the A4 sheet white paper. Then the finger prints were recorded by pressing the fingers gently on the blue ink pad
followed by placing them on the respective white paper where the numbering of fingers is done. In case of
unsatisfactory recordings, the finger prints were repeated and verified.

Fig 3:- Finger prints obtained in a4 sheet paper.

Interpretation of finger prints:
The finger prints were analysed with magnifying glass based on Michael and Kucken method of finger print

analysis i.e., whorls, loops and arch like and composite patterns
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A loop is recognized as a series of ridges that enter the pattern area on one side of the digit, recurves abruptly and
leaves the pattern area on the same side.A whor| differs from the loop in the aspect of a concentric arrangement of
ridges, with two or more triradii in the latter “®Arches show the simplest ridge pattern, which is formed by the
succession of one or more parallelridges, which cross the finger from one side to the other without
recurving.Composite means combination of two or more patterns either of same or different types in one print.

For recording palatal rugae patterns:
Alginate impression of the maxillary arch was taken for each child with selected trays and poured with dental stone

Curve Clircular Wavy Straight
Diverge : ‘ Diverge
‘ 7 Converge
Interpretation of palatal rugae patterns:

By using a sharp graphite pencil under adequate light and magnification the palatal rugae patterns were studied and
the records were evaluated according to Thomas and Kotze classification®

Converge

Thomas and Kotze classification (1983)
For recording Angle’s molar relationship:
Clinical examination along their molar relationship was assessed by Angle’s classification (1899) and noted.

Statistical Analysis

The data were tabulated and was subjected to statistical analysis. Data analysis was done using statistical package
for the social sciences (SPSS for windows, Version 19.0) and chi-square test was used for analysis. The level of
significance for the present study was fixed at a p-value of less than 0.05.

Results:-
All the parameters were cautiously analysed and patterns were verified. (Table 1,2,3)
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Table I. Cheiloscopic patteri in varions classes of molar relarion

MNolar Relation
Class 1 Class 2 Class 3 Total
I 84 24 15 123
Cheiloscopy 27.9%24% 15.4%% 25.0%; 24 494
iy 45 26 10 21
15.0%% 17.8%5 17224 16.0%;
II 68 33 10 111
22.6% 22.6% 17.2%; 22.0%%
LI 30 21 G 57
100245 14 425 103245 113245
i 54 26 12 [
17925 17.8%% 20.7% 18 225
T 20 16 5 41
6.6% 11.0%% B.6% 8.1%;
Total 301 146 58 505
100.0%% 100.0%% 100.0%4% 100.0%4%

Table 2. Dactyvilioscopic parfern in varions classes of molar relafion

hiolar Relation
Class 1 Class 2 Class 3 Total
Dactvloscopy Whorl a7 40 13 120
22 3% 27 4% 22 4% 23 8%
Loop 72 28 14 122
25 9% 19 2% 27 6% 24 2%
Arch 54 23 15 a2
17.9% 15.8%a 25 9%, 18 2%
Composite 102 55 14 171
33 9% 37. 7% 24 1% 33 9%
Total 301 146 58 505
130 024 100 0% 100 0% 100 0%4a
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Table 3. Rugoscopic patfferrm in varions classes of molar relatfion

hioclar Relaticn
Class 1 Class 2 Class 3 Total
Ruzoscopy Wavy 83 4o 12 133
23 2249 33.6%%0 32_8%a 30.3%
Cuarve o8 40 20 158
32 6% 27 4% 34_ 5% 31.3%a
Dhverge ad 23 7 o2
19 9% 17 1%% 12 1%% 18 2%%
Straipght 44 19 & a9
14.5%a 15.0%% 10 3249 15.72a
Circular & 4 2 12
2.0%% 2 T%a 3_ 4% 2 4%
Converge 8 9 4 21
2 T%a 5. 2%0 5. 9% 4 2%a
Total 301 146 58 505
100 0% 100.0%a 100 0% 100 0%

Discussion:-

It has been observed that during the transition from primary dentition to permanent dentition various occlusal
characteristics plays an important role in the establishment 21 of the aesthetics, phonetics and function of the normal
occlusal relationship Understanding the development of occlusion, leads to determining the malalignment of the
teeth that is considered as one of the widespread oral health problems by WHO in 2021 with an estimation of 39-93
% of children and adolescent being affected after caries and periodontal disease.®”Moreover, the development of
facial structures like lip, alveolus, teeth and palate are formed from the same embryonic tissues during the 6th - 8th
week of intrauterine life. *® Thus, any factor that tends to affect the development of a particular structure will
ultimately affect all the other structures that develops along with itSo, there is a likelihood for the developmental
changes that takes place in relation to alveolus might be reflected ) in lip, finger and prints of palatal rugae patterns,
which are not only use for forensic investigation but can be useful for identification and diagnosis in the field of
dentistry.

There are only a few studies where Vignesh R et al. 1 and Sarika B et al. 2 evaluated cheiloscopic patterns with
permanent molar relationship. That is why, the present study was an attempt to evaluate the association of lip prints,
finger prints and palatal prints with malocclusion based on Angle’s classification and thereby helping the
practitioner to predict them and to provide preventive and interceptive orthodontic treatment when necessary. In the
present study, the age group of 8-15 years was chosen because, by the age of 15 years all the 2nd permanent molars
erupt upto the occlusal table which gives a better analysis for recoding the molar relationship as some of the
individual studies suggested a strong correlation with dental development and pubertal growth®. Moreover, by
choosing the age group from 8 years (i.e. the mixed dentition period where the maxillary and mandibular 1st
permanent molar erupts fully upto the occlusal table in the oral cavity) is considered as the best period to evaluate
the malocclusion for its early diagnosis. In similar studies, conducted by Vignesh R1 et al. and Sarika B2 et al. the
age group was selected from (14-16) and (18-30) years of age respectively.

In the present study, the analysis of the lip prints was based on the numerical superiority of the patterns of the line
visible in the area of study and were classified according to Suzuki and Tsuchihashi in 1974, also known as
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Tsuchihashis classification. The reason behind using this classification was that, it is the most widely used
classification in literature, found to have a clear description of nearly all of the commonly encountered lip patterns
and was easy to interpret, although different classifications like Martin Santos Classification (1966),Raynaud s
Classification, Afchar—Bayat Classification (1979), are available . The results of the current study helped us to
correlate certain patterns which might be related to specific molar relationships.

In the present study, the type | lip pattern (clear-cut vertical grooves) was found the most prominent in children
having both class 1 and class 3 molar relation with (27.9%) and (25.9%) respectively. Whereas, type Il lip pattern
(branched grooves) with 22.6% was found predominant in children having class 2 molar relation.The least
predominant lip pattern found in all the three classes of molar relation was type V with 6.6% in class 1, 11% in class
2 and 8.6% in class 3 molar relation. In support of my study, similar results were obtained by Vignesh R et al. 1
where type | lip pattern was found as the most prominent in relation with class 1 molar relation. This was
contradicting to the study done by B. Sarika et al.2 where type 1l lip pattern was found the most common in relation
to Angle’s class 1 molar relation with less caries experience.

In case of dactyloscopy, the Ink method was used where the patients were asked to pressed their cleaned fingers on
the blue ink stamp pad with gentle pressure followed by placing them onto an A4 size white sheet to take their
impressions. The prints were examined using a magnifying glass and classified according to Michael Kucknas
method of finger print analysis: loop, whorl, archlike and composite pattern. In the present study, (as shown in table:
3) the most prevalent dactyloscopic pattern is composite with (33.9%) and (37.7%) in class 1 and class 2 molar
relation and in class 3 molar relation showed loops as predominant with (27.6%). The least occurring dactyloscopic
pattern was arch pattern in both class 1 and class Il molar relation with (17.9%) and (15.8%) respectively, whereas
the whorl pattern was the least occurring in class 3 molar relation. (22.4%).Similarly, in support of the present study,
Cheeli S et al. did a comparative evaluation on rugoscopy and dactyloscopy for predilection of malocclusion and
dental caries in 800 children of 8-16 years old, who also observed loops as predominant in class 3 malocclusion.
Few authors Reddy et al. (1997), Trehan et al. (2001), Tikare et al. (2010) and Jindal G et al. (2014) conducted
studies in associations of dermatoglyphic features with malocclusion. But a very little study has been found where
dactyloscopy with malocclusion was done.

In case of rugoscopic pattern, the class 1 and class 3 molar relation group showed predominance of curve pattern
with (32.6%) and (34.5%) respectively. In class 2 molar relation, the predominant rugoscopic pattern was wavy
(33.6%), and least occurring was circular (2.7%). Similarly, in support of the present study, Cheeli S et al. 11 also
found curved pattern of palatal rugae in class 2 and class 3 malocclusion in “the study on comparative reliability of
rugoscopy and dactyloscopy for predilection of malocclusion and dental caries in 800 children of 8-16 years old”
and Juva R et al. 14 also found the wavy pattern of rugae as predominant in class 2 malocclusions.Moreover, in the
present study, no statistically significant association was found between molar relation and the forensic patterns
(cheiloscopy, dactyloscopy and palatal rugoscopy) which is similar to the statistical analysis found in the study by
Vignesh R.et al., S Tikare et al. and Juva R et al respectively.

Conclusion:-

The variation in the results were reported by different investigators may be explained by difference in the study
population size and varying ethnic and racial backgrounds and the environmental factors.Although, extensive
scientific research on the study of the lip prints, palatal rugae, and finger prints are available, the study associating
all these three variables with Angle’s molar relation is minimal. In our present study, the sole objective is to
distinguish a specific predominant pattern with above mentioned forensic parameters with Angle’s molar
relationship in the age group of 8-15 years. However, the results came out to be statistically nonsignificant.

Thus, by co -relating the lip, finger and palatal rugae patterns with molar relation might aid in the early diagnosis
and interception of malocclusion among paediatric patients and also might be helpful in future forensic research as
an easily accessible, economical and non-invasive marker for the aforementioned conditions.Moreover, the
interpretations derived from this study are precluded by limited sample size. So, in order to see the effectiveness of
these forensic parameters and to predict the malocclusion, further investigations, particularly longitudinal studies
may be required in the future to shed more light on the relationship between cheiloscopic, dactyloscopy and
rugoscopic patterns with malocclusion in order to substantiate the findings presented herein.
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