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ABSTRACT

Introduction: Every person has certain features that make them distinct from others such as lip prints. Lip prints remain the same throughout life
uninfluenced by injuries, diseases, or environmental changes. A possible genetic predisposition towards dental caries and malocclusion has piqued
interest in the minds of dental investigators as lip and tooth enamel are derivatives of embryonic ectoderm.

Methodology: The study was conducted among 300 children aged 5-15 years in Bagalkot, Karnataka, India. Dental caries and malocclusion were
recorded by using DMFT index and Angle’s method respectively. Lip prints were recorded on cellophane tape and analysed by Tsuchihasi’s
classification.

Results: Prevalence of dental caries was higher among children with branched groove lip patterns and malocclusion among reticular lip patterns.
Conclusion: Cheiloscopy patterns may be utilized effectively to study the genetic basis of dental caries and malocclusion as it is a non-invasive and
inexpensive tool for screening.
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Introduction

Every person has certain features that make them radically distinct
from others. One such feature is lip prints. Lip prints remain the same
throughout life and are uninfluenced by injuries, diseases, or
environmental changes. A possible true genetic predisposition towards
dental caries and malocclusion has piqued interest in the minds of
dental investigators for decades as lip, and tooth enamel are derivatives
of embryonic ectoderm.'

Lip prints consist of normal lines and fissures in the form of wrinkles
and grooves present in the zone of transition of human lip between the
inner labial mucosa and outer skin. The study of lip prints is referred to
as Cheiloscopy. The use of finger prints in personal identification and
in criminal investigation is accepted part of forensic science. Similarly,
inrecent past several research studies had established that lip prints can
be used as evidence in personal identification and criminal
investigation in forensic dentistry.”*

Dental caries is a chronic, complex, multifactorial disease for which a
number of causative agents like host and environmental factors have
been proposed. There are numerous host factors for dental caries that
are genetically determined.” The pattern of dental caries has been
found to be similar in members of the same family over several
generations and hence, inheritance of this susceptibility is suspected.
The lip patterns can be used as an oral health marker, which can
determine the genetic predisposition of children to dental caries.”

The relationship between the skeletal malocclusions (Class I, IT and
III) and soft tissue facial morphology has been an arena of vast
research in contemporary orthodontics. The lip prints are unique to an
individual just like the fingerprints and shows strong hereditary
patterrl.Z

This implies that genetic message present in the genetic makeup of a
person, normal or abnormal, is transmitted during this period and is
also reflected by Cheiloscopy. As Cheiloscopy pattern stay constant
during life so it may sometimes play a significant role in the diagnosis
of dental diseases like caries and malocclusions, which was the basis
forundertaking of the present study.

Materials and Methodology

The study was conducted among 300 subjects aged 5-15 years in
Bagalkot, Karnataka, India. Dental caries and malocclusion were
recorded by using DMFT index and Angle's method respectively. Lip
prints of the students were recorded on bond paper and analysed by
Tsuchihasi's classification.

Exclusion criteria: Children with syndromes were excluded as they
may show a peculiar pattern of development of cheiloscopic patterns.

Method of collection of data: Clinical examination of control group
of 100 children was done, DMFT index and the type of malocclusion
present was recorded using the Angle's classification. The most
commonly used method i.e. lipstick-cellophane technique was
adopted in the study.

The subjects were asked to sit in a relaxed position on a dental chair,
and the lips of the subjects were cleaned with the help of wet cotton.
The lipstick was applied on the lips of the children with a lip brush. The
children were asked to rub both the lips together to spread the lipstick.
Over the lipstick, the glued portion of the cellophane tape strip was
placed and a lip impression was made by dabbing it first in the centre
and then pressing it uniformly towards the corners of the lips. The
cellophane strip was then stuck to the white bond paper for permanent
record and the lip impressions were subsequently visualized with the
use of a magnifying lens. Every measure was taken to prevent any
cross contamination.
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Different types of lip patterns

Evaluation of patterns: The classification of lip print patterns as
proposed by Tsuchihashi,3
e Typel:Clear-cut vertical grooves that run across the entire lips.
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e Typel’:Similarto typel, but do not cover the entire lip.
e Typell:Branched grooves (branching Y-shaped pattern).
e Type III : Intersected grooves (criss-cross pattern, transverse

*  TypelV:Reticular grooves.
* Type V : Undetermined (grooves do not fall into any of the type
I-IV and cannot be differentiated morphologically).

grooves).
Results The results were tabulated and subjected to statistical analysis using the Fisher’s exact test.
Lip prints Total Chi square test
Branched Full Half  |Intersected N Reticular |Undetermi Chi square| p-value
ned value
Caries N 30 29 23 17 1 34 18 152 2.65 0.85(NS)
49.2% 58.0% 50.0% 45.9% 25.0% 52.3% 48.6% 50.7%
Y 31 21 23 20 3 31 19 148
50.8% 42.0% 50.0% 54.1% 75.0% 47.7% 51.4% 49.3%
Crowding N 49 45 38 32 4 49 33 250 6.95 0.33(NS)
80.3% 90.0% 82.6% 86.5% 100.0% 75.4% 89.2% 83.3%
Y 12 5 8 5 0 16 4 50
19.7% 10.0% 17.4% 13.5% 0.0% 24.6% 10.8% 16.7%
Spacing N 59 46 45 35 4 65 35 289 0.27(NS)
96.7% 92.0% 97.8% 94.6% 100.0% | 100.0% 94.6% 96.3%
Y 2 4 1 2 0 0 2 11
3.3% 8.0% 2.2% 5.4% 0.0% 0.0% 5.4% 3.7%
Open bite N 59 47 44 35 4 58 36 283 0.67(NS)”
96.7% 94.0% 95.7% 94.6% 100.0% 89.2% 97.3% 94.3%
Y 2 3 2 2 0 7 1 17
3.3% 6.0% 4.3% 5.4% 0.0% 10.8% 2.7% 5.7%
Cross bite N 56 47 43 34 4 63 33 280 0.76(NS)”
91.8% 94.0% 93.5% 91.9% 100.0% 96.9% 89.2% 93.3%
Y 5 3 3 3 0 2 4 20
8.2% 6.0% 6.5% 8.1% 0.0% 3.1% 10.8% 6.7%
Class 2 N 54 45 44 32 2 55 29 261 0.09(NS)’
88.5% 90.0% 95.7% 86.5% 50.0% 84.6% 78.4% 87.0%
Y 7 5 2 5 2 10 8 39
11.5% 10.0% 4.3% 13.5% 50.0% 15.4% 21.6% 13.0%
Class 3 N 61 50 45 36 4 62 37 295 0.31(NS)
100.0% | 100.0% 97.8% 97.3% 100.0% 95.4% 100.0% 98.3%
Y 0 0 1 1 0 3 0 5
0.0% 0.0% 2.2% 2.7% 0.0% 4.6% 0.0% 1.7%

*p<0.05 statistically significant,  p>0.05 Nonsignificant, NS
Discussion

Different studies have yielded varying results, Tsuchihashi, in his
study in Japanese population found that intersected lip pattern was the
most frequent.’Vahanwala and Parekh, in their study in Mumbai found
that vertical lip pattern was most common.” Sivapathasundharam,

Prakash and Sivakumar, studied the lip prints of Indo-Dravidian
population and noted that intersected lip pattern was predominant.’
Verghese et al., in Kerala found that reticular lip pattern showed the
highest incidence."

In the present study, it was seen that with respect to dental caries, the
intersected lip pattern showed the highest number of dental caries
afflicted students (54.1%) followed by the branched pattern (50.8%)
whereas a large number of students had an undetermined lip pattern but
showed dental caries (51.4%) which was similar to a study conducted
by Madhusudan.K etal.

With respect to malocclusions, the reticular lip pattern showed highest
number of crowding cases (24.6%) followed by the branched pattern
(19.1%).

The full vertical pattern showed the highest number of spacing cases
(8%) followed by the intersected (5.4%) and the undetermined pattern
(5.4%).

The reticular pattern showed the highest number of open bite cases
(10.8%) followed by the full vertical pattern (6%).

The undetermined lip patterns showed the highest number of cross-
bite cases (10.8%) followed by the branched pattern (8.2%).

The undetermined lip pattern showed the highest number of Angle's
class 2 malocclusion cases (21.6%) followed by the reticular pattern
(15.4%).

The reticular pattern showed the highest number of Angle's class 3
malocclusion cases (4.6%) followed by the intersected pattern (2.7%).
The p values for all these observations were > 0.05 and hence there was
no statistically significant difference between the lip patterns and the
various dental malocclusions present.

In only one of the study of this type in the past, using four quadrants of
upper and lower lips found 1, 3 and 2, 3 types of lip print combination
in class I subjects, 1,4 and 3, 4 types of lip prints in skeletal class IIT and
1, 2 type in class II subjects but we could not compare this with our
study because of difference in lip print analysis method."

Kulkarni et al., concluded that it is easier to relate lip print patterns to
class I and class IIT sagittal malocclusion subjects as compared to class
II subjects but the association of lip patterns with different skeletal
malocclusion needs an extensive research with a large sample from
varied ethnical groups for conclusive results."

Raghav P et al in a similar study concluded that there existed a definite
correlation of skeletal class 3 malocclusion with the vertical lip
pattern.'2

Limitations of the study

1. The sample size is small and hence, a statistically significant
correlation could not be established.

2. Thelip prints and the corresponding dental malocclusion was only
taken into account, further studies are required to compare these
findings and skeletal malocclusions.

3. With respect to dental caries, as this study involved children
taking their past caries experience into account was not possible,
so predictability of lip prints and dental caries needs further
studies to extrapolate the results.

Conclusion
Prevalence of dental caries was higher among subjects with branched
groove pattern and malocclusion was higher among reticular patterns
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compared to other lip print patterns. Thus, cheiloscopic patterns can be
used as an adjunct to predict the dental caries as well as various dental
malocclusions in children as well as could be of great use in forensic
dentistry although further studies are needed to extrapolate the results.
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