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Abstract

basis for genetic and inheritance implications.

Various physical and trace evidences allow a range of possibilities to carry out forensic investigations. Fingerprints,
DNA profiling, Forensic anthropology are commonly employed in personnel identification, mass disasters, inclusion
and exclusion. In spite of existing as a methodology in forensic science cheiloscopy has not been successfully
utilized. The present study deals with the similarity of lip print patterns among parents and children. The total sample
size consisted of 1399 individualsin the age group of 8-60 years belonging to Brahmins, Jats and Scheduled castes
from Haryana and Delhi. Furthermore 8 monozygotic twin pairs were also taken in the present work.There persists
resemblance among parents and children in their lip print patterns. But no significant association was found in the lip
print patterns among twins. This can be an aid for narrowing down investigations, inclusions, exclusions and also a

Introduction

The characteristic patterns of the wrinkles and the grooves ( sulci
labiorum) present on the labial mucosa constitutes the lip prints [1].
Cheiloscopy implies the study of these patterns. Forensic investigations
dealing with personnel identification incorporates the applications of
fingerprints, anthropology, odontology and other techniques like DNA
profiling [2,3]. Recent advances in odontology have provided new
dimensions in the field. In this genre cheiloscopy is a fast emerging
and an effective tool. Lip prints aid as a tool in human identification
due to its uniqueness and permanence [4]. The idea of using lip prints
for personal identification was first exclaimed by Synder [5]. Suzuki
and Tsuchihashi devised a classification system for lip prints and
demonstrated that the lip print patterns are unique [6].

Various physical evidences like glass, cigarette butts, envelopes,
cutlery items are the resources of latent lip prints. Lip prints from the
crime scene are an aid to narrow down the investigation. Since it can
provide basis for characterization with regard to inclusion, exclusion,
gender, occupation, habits, cosmetic used, pathologies etc [7]. A range
of chemical compositions from natural powder to lysochrome dyes
have been explored to develop latent lip prints [8,9]. A breakthrough
in the field is the use of luminescent reagents for developing aged prints
[10].

Apart from individualization a wide array of studies reveal the
untapped immense role of lip prints. The potential of lip prints to
determine gender has been well exhibited [11-13]. Utsuna et al studied
cadavers with various causes of death and their respective lip print
characteristics [14] and subsequently investigated the postmortem
changes in the lip impressions [14]. He further reported that eight
corresponding features are mandatory for proving or disproving
identity. Hirth et al explicated similarity of lip print patterns among
siblings [15].

In spite of existing as a methodology in the field of forensics, an
extensive data is lacking. A standardized and a cohesive approach is to
be established. More researches should be done for building cohesive
and a standardized system for lip print pattern examination and thus
accomplish a complete utilization of the potential of lip prints.

In the present study heritability of lip prints has been investigated.
Similarity of lip print patterns and heritability of anthropometric

measurements of lips is assessed in parents and their offsprings.
Furthermore, the study incorporates the determination of association
of lip print patterns among twins.

Material and Methods
Subjects

The total sample size consisted of 1399 individuals comprising of
80 Brahmin families, 80 Jat families and 60 scheduled caste families
from Delhi and Haryana each. Furthermore 8 monozygotic twin pairs
were also taken in the present work. Informed consent was taken from
each of them. The subjects were selected whose lips were free from
any pathologies such as inflammation, mucosele, cicatrization and
deformities such as cut marks or lesions.

Recording the lip prints

Dark colored, non persistent, non glossy, non metallic with less
moisture and oil content lip sticks were used to develop clear lip
prints. White papers (white A4 bilt Copy Power 75 gsm copy papers),
transparent corporate’s invisible cellulose tape and tissue papers
(Kleenex) were used in the process. The strip of the tape was gently
pressed from right side of subject’s lips to the left end. It was taken care
that during the process, the lips of the subject should be relaxed and
slightly separated. The tape bearing the lip prints was then lifted and
pasted on a white glaze paper sheet. The same technique has been used
for both upper and lower lips. Care was taken that the tape covered the
entire length and breadth of both the upper and the lower lip. Each
print was recorded and kept in specific folders.

Examination of the prints

The obtained prints were analyzed using a magnifying lens since
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Figure 1: The various pattern types encountered in the population.

the lip print remains secured under the tape and can be analyzed even
after two or more months of recording. The patterns were studied
along the entire length and breadth of both the upper and the lower
lip after dividing it into four equal quadrants (Figure 1). The lip prints
were studied based on the classification of Suzuki and Tsuchihashi
with modifications by including one more pattern type as encountered
in the study [13]. Thus the used classification was as follows: I=long
vertical grooves, I'= short vertical grooves, II= branched grooves, III=
diamond grooves, IV= rectangular grooves, V= unknown patterns,
Y= blend of two or more than two patterns (Figure 1). The data was
statistically analyzed.

Statistical analysis

All data was analyzed using SPSS statistical package version 17 to

determine (1) percentage resemblance of lip prints among parents and
their children, (2) association of lip print patterns among twins.

Results and Discussion

The lip print patterns observed in the three populations of the study
are as follows

I=long vertical grooves, I'= short vertical grooves, II= branched
grooves, I11= diamond grooves, IV= rectangular grooves, V= unknown
patterns, Y= blend of two or more than two patterns (Figure 1).
Resemblance of lip print patterns is present on the four lip quadrants
between father& mother with their sons and daughters among
Brahmins, Jats and Scheduled Castes of Delhi and Haryana as shown
in Table 1.

Among the Brahmins, the percentage of resemblance among
fathers and sons is maximum in the right lower quadrant (36.93%)
and minimum in the left upper quadrant. Likewise the maximum
percentage of resemblance of father with daughter is in the left lower
quadrant (26.25%), which is less than the resemblance percentage of
father with son. Between mother and offsprings, the percentage of
resemblance (33.24%) is maximum in the left upper quadrant in case of
sons and it is (57.5%) maximum in the left lower quadrant. The latter
value is higher than the percentage resemblance between mother and
son. The minimum resemblance is in the left lower quadrant among
father-daughter, mother-son and mother —daughter.

Among the Jats, the percentage of resemblance of lip print
patterns, among fathers and sons, fathers and daughters and mother
and sons is maximum in the lower left quadrant 26.65%, 33.05% and
45.88% respectively. In contrast to these, the maximum percentage
of resemblance among mothers and daughters is in the right upper
quadrant (46.43%). The minimum resemblance is in the left upper
quadrant among all the four combinations.

Among the Scheduled Castes, the left lower quadrant exhibits
the maximum percentage of resemblance among father-son
(44.8%), father-daughter (38.03%) and mother -son (35.06%) and
minimum exhibited in the left upper quadrant among all the three.
Antagonistically the maximum percentage of resemblance of the lip
print patterns is in the left upper quadrant (43.16%) and minimum in
the right lower quadrant.

Among the three population groups, the maximum percentage
of resemblance is shown by the Brahmin mothers and daughters in

Brahmins Jats

Scheduled Castes

Lip RUS LUS RLS LLS RUD RLD |LLD LUS RLS
Quadrants

LLS

RUD LUD RLD [LD |RUS LUS RLS LLS RUD [LUD RLD LLD

RUF 25.28 16.25 26.2

19.64 18.83 20.94

LUF 24.43 27.5 16.13

18.75 9.09 9.4

RLF 36.93 26.25 32.72

25.89 42.86 17.09

LLF 27.55 2875

26.65

33.05 44.8 38.03

RUM 20.74 16.25 41.07

46.43 21 26.49

Lum 33.24 52.5 3879

25.89 13.64 43.16

RLM 23.86 55 38.90

27.68 29.87 18.8

LLM 28.41 57.5

45.88

33.93 35.06 41.88

RUF, RUM, RUS and RUD-Right upper lip quadrant of father, mother, son and daughter respectively
LUF, LUM, LUS, LUD- Left upper lip quadrant of father, mother, son and daughter respectively
RLF, RLM, RLS, RLD-Right lower lip quadrant of father, mother, son and daughter respectively
LLF, LLM, LLS, LLD-Left lower lip quadrant of father, mother, son and daughter respectively

Table 1: Percentange resemblance of lip print patterns among parents and their children of Brahmins, Jats and Scheduled Castes from Delhi and Haryana.
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Twins Lip Quadrants RU2 LU2 RL2 LL2

RU1 0.155
LU1 0.504
RL1 0.392

LL1 0.329
RU1 0.223
LU1 0.223
RL1 0.223

> =

mr

LL1 0.383

mr>Zmm

RU1 & RU2- Right upper lip quadrant LU1 & LU2- Left upper lip

Table2: Association of lip print patterns betweenfirst and second member of MZ
twin pair.

the lower lip quadrant. The minimum exhibited by Scheduled Castes
fathers and sons in the left upper quadrant (9.09%).

The results dealing with the association of lip print patterns
between first and second member of monozygotic twin pairs is shown
in Table2. The significance of association is obtained using chi-square
test. The ‘p’ values between male members with respect to the four
quadrants are 0.155, 0.504, 0.392 and 0.329 for right upper, left upper,
right lower and left lower respectively. Similarly, between female
pair, the value are 0.223, 0.223, 0.223 and 0.383 respectively. All these
values are non significant at 5% level of significance. Variation can
be seen in monozygotic twins. The association shows that the lip print
patterns are unique in monozygotic twins also. However, it cannot be
concluded with certainity as the sample size is negligible to produce
any significant result.

Certain other studies have shown similarities in the lip print
patterns of children with their parents and among siblings [15].
This is not in concordance with some other studies which report no
similarities [16].

Conclusion

In the recent years cheiloscopy has emerged as a pivotal tool for
forensic investigations The present study depicted that there persists
similarity of lip print patterns among parents and their offsprings but
no association is found in lip print patterns of monozygotic twins. The
lacuna is that inspite of the immense role, there have been only limited
and akin studies done in the field. A detailed analysis of different
aspects of lip prints should be done. Complete utilization of this
evidence can be achieved by standardizing the methods and opining

the minimum matching points required, Extensive chemical methods
and sophisticated software tools should be developed. Besides all this,
the anthropological aspects of lip print patterns should be practiced,
which can enable narrowing down of the investigation process.
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