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Abstract

Background: Personal identification is one of the key areas in the forensic sciences. A combination of different
simple and easily available methods such as lip prints and fingerprints can be used for human identification. Our
objective was to analyze the types of lip print and fingerprint patterns in dental students and to identify if they were
associated with gender.

Methods: This was a cross-sectional comparative study conducted in 150 students (male: female 1:1), aged between
17 to 34 years, from Kantipur Dental College. The lip print and fingerprint patterns were recorded and interpreted
based on the Tsuchihashi and Michael Kucken classification respectively.

Results: The most common lip print pattern was intersected type (44, 29.3%), while the least common was
undetermined type (7, 4.7%). The intersected lip pattern (23, 30.7%) was most prevalent in males and the vertical
pattern (28, 37.3%) was most prevalent in females (p < 0.05). The loop-type (82, 54.7%) fingerprint pattern was the
most common while the arch-type (19, 12.7%) was the least common. The most common fingerprint pattern in both
sexes was loop pattern (38, 50.7%).

Conclusion: The type of lip print pattern holds potential promise as a supplementary tool for gender identification.

However, fingerprint pattern was not associated with gender.
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forensic sciences.! Deoxyribonucleic acid (DNA)

comparisons and fingerprint analyses are tech-
niques employed to ensure reliable identifications in
terms of unique identity. There are certain crime scenar-
ios where other supplemental aids like lip prints, palatal
rugae patterns and bite marks become necessary since
human identification involves a combination of different
procedures for individualizing a person.>3

P ersonal identification is one of the key areas in the

Lip prints are the normal lines and furrows in the form
of wrinkles and grooves present in the human lip having
certain individual characteristics like fingerprints. These
grooves occur as distinct patterns or types and are unique
to each individual and thus can be used to identify a per-
son.*5 Study of lip prints is known as Cheiloscopy.5 Al-
though many classifications have been proposed for lip
prints, the classification proposed by Suzuki and Tsuchi-
hashi is the most widely used.®”
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Dermatoglyphics is the scientific study of epidermal ridg-
es and their configuration on the volar aspect of the pal-
mar and plantar regions.® The palmar surfaces of hands
have friction ridges known as papillary or epidermal
ridges. The establishment of these epidermal ridges takes
place from the 10% to 16" weeks of development. These
remain unchanged from birth till death.3

The use of lip print and fingerprint evidence is crucial in
many scenarios because DNA analysis, a more specific
technique is costly and not easily available for resource
limited developing countries.>*® Although, many stud-
ies*5have been conducted on lip print pattern for gender
identification, only few studies are done combining both
lip print and fingerprint in the Nepalese population. This
study aimed to analyze the patterns of lip print and fin-
gerprint and to assess if they were associated with gender.

METHODS

This was a cross-sectional study conducted in Kanti-
pur Dental College, Basundhara, Kathmandu from July
to December, 2019 among undergraduate and post-
graduate dental students of first, second and third year.
Ethical clearance was obtained from the Institutional
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Review Committee of Kantipur Dental College. A total of
150 students (male: female 1:1) were selected based on the
non-probability (purposive) sampling method. Students
willing for the study with no history of allergy to any ma-
terial used for taking lip print and fingerprint were select-
ed. Those with congenital lip abnormalities, inflamma-
tion, trauma or scar of lips, and permanent scars on their
thumbs were excluded.

After taking a written informed consent, each participant
was asked to gently clean and dry his/her lips with tissue
paper. A dark red colored lipstick was applied evenly in
one stroke with the help of earbud. Then the participant
was asked to spread it uniformly by gentle movements of
the lips. The sticky side of the cellophane tape was placed
over the lips in a resting position and then pressed uni-
formly for about 10 seconds. The tape was gently removed
from the lips without distorting the lip print. Cellophane
tape was then stuck to a white blank sheet of paper. The
middle third portion of the lower lip was considered for
the analysis as this area is always present in a lip print. For
recording fingerprints, the imprint of the left thumb was
recorded using an ink pad on white blank sheets of paper
after cleaning and drying the hand.

The lip and fingerprint patterns were examined with a
magnifying lens and classified based on the Tsuchihashi
and Michael Kucken classification respectively.6 The
Tsuchihashi system®” classifies the lip prints as: type I
(Clear cut vertical grooves that run across the entire lips),
type I’ (Similar to type I, but the grooves do not cover the
entire lip), type II (Branched grooves), type III (Inter-
sected grooves), type IV (Reticular grooves), and type V
(Grooves do not fall into any of the types I-IV and cannot
be differentiated morphologically (undetermined)). For
convenience, both type I and type I’ patterns of Tsuchi-
hashi classification were considered as vertical pattern or
type I pattern.

The Michael Kucken system®? classifies fingerprint ridges
into the three basic patterns: arch (plain and tented), loop
(radial and ulnar, double or pocket), and whorl (plain). An
arch is a pattern where the ridges enter from one side of
the finger, rise in the center forming an arc, then exit from
the other side of the finger; a loop is a pattern where the
ridge enters from one side of a finger, forms a curve and
tends to exit from the same side they entered; and a whorl
pattern ridge forms circularly around a central point on
the finger.

Data analysis was done with the help of the Statistical
Package for the social sciences (SPSS) Version 21. The
data was presented in frequency distribution and percent-
age. The association between lip print, fingerprint, and

gender were tested using the Chi-square test.
RESULTS

Among a total of 150 students, 75 each were males and
females. The participants were between 17 to 34 years
(mean 22.5 + 3.73 years). There was no missing data.
The most common lip print pattern among all partici-
pants was intersected (n = 44, 29.3%) followed by vertical
(n = 38, 25.3%), reticular (n = 35, 23.3%) and branched
(26, 17.3%). The undetermined pattern (n = 7, 4.7%) was
found to be the least prevalent (Fig. 1) (Table 1).
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Figure 1. Lip prints of the participants recorded and classified
according to Tsuchihashi

Table 1. Distribution of Lip print patterns among the par-

ticipants

Lip print patterns Frequency (n) Percentage (%)

Vertical 38 253
Branched 26 17.3
Intersected 44 29.3
Reticular 35 23.3
Undetermined 7 4.7
Total 150 100.0

The distribution of different lip print patterns in males
and females is given in figure 2. The most common lip
print pattern in males was intersected (30.7%), while the
most common pattern in females was vertical (37.3%).
The distribution of lip print pattern among sexes was sig-
nificantly different (p < 0.05).
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Figure 2. Gender wise distribution of lip print patterns

The most common fingerprint pattern was a loop type (n
= 82, 54.7%), followed by whorled (n = 49, 32.7%) and
arch type (n = 19, 12.7%) (Fig. 3) (Table 2). The least com-
mon type of fingerprint pattern was an arch type (n = 19,
12.7%).

Table 2. Distribution of fingerprint patterns

Patterns of
. Frequency (n) Percentage
fingerprint
Arch 19 12.7
Loop 82 54.7
Whorl 49 32.7
Total 150 100.0

‘Whorl

Loop

Figure 3. Fingerprints of participants recorded and classified
according to Michael Kucken System

The most common fingerprint pattern in both male (n =
38; 50.7%) and female (n = 44; 58.7%) was the loop pat-
tern (Fig. 4). There was no statistically significant asso-
ciation between fingerprint type and gender (p = 0.277).
There was no association between the types of lip print
patterns and fingerprint patterns.
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Figure 4. Gender wise distribution of fingerprint patterns

DISCUSSION

In the present study, the intersected lip print pattern was
the most common lip print pattern (n = 44, 29.3%) and
the undetermined pattern was the least common pattern
(n =7, 4.7%). Selvamani M et al. also observed the simi-
lar pattern in students from South India." These findings
are also in accordance with the study done by Devi A et
al. which found intersected lip print patterns as the most
common lip print pattern.’* Intersected lip print pattern
was predominant in both male and female in almost all
compartments of the lip in another study.s

These findings are in contrast with the study done by
Sandhu H et al. which shows branched type lip print
pattern as the most common lip print pattern in the Ra-
jasthani population.® Bajracharya D et al. found vertical
lip pattern as the most common and the undetermined
pattern the least common in dental students.’* However,
another study in Nepal found branched lip pattern as the
most common and reticular pattern as the least common
lip patterns in students of Kathmandu University.> These
contrasting findings might be due to the variations in the
lip print pattern which may be characteristic of a popula-
tion.®s

In the present study, the most common lip print pattern in
male was the intersected (23, 30.7%) and the most com-
mon lip print pattern in females was the vertical pattern
(27, 37.3%) and there was a statistically significant differ-
ence in lip print patterns of male and female (p < 0.05).
Similar to the present study, Multani M et al. and Ku-
maran S et al. reported intersected and vertical lip print
patterns to be the most common in males and females
respectively. They found a highly significant difference
in the distribution of lip print patterns in males and fe-
males.’® 7 Srilekha N et al. also found the vertical pattern
to be the most common lip print pattern in females.2 Sim-
ilarly, Selvamani M et al. found intersected pattern as the
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most common pattern in males.”** In a study conducted
by Sivapathasundharam B et al., intersected lip print pat-
tern in the center of the lower lip was the most common in
both males and females.®®

However, another study revealed the branched pattern as
the most common pattern in most of the quadrants in both
males and females. Ghimire N et al. analyzed quadrant
wise and gender-wise predilection of lip print pattern in
which vertical lip print pattern was more common in most
of the quadrants in males and females.* Another study has
shown a vertical pattern as the most common pattern in
males and branched pattern as the most common pattern
in the females.5

In our study, the most predominant type of fingerprint
pattern was the loop type (n = 82, 54.7%) followed by the
whorled (49, 32.7%) and arch type (19, 12.7%). Similar
to this study, Kumaran S et al. also found loop pattern as
the most common type (65%), followed by the whorled
(26%) and arch type (8%) of fingerprint.” There was no
significant difference in fingerprint patterns of males and
females in the present study. These findings are in ac-
cordance to the studies done by Nagasupriya A et al. and
Kumaran S et al.”» ¥ Another study also revealed the loop
fingerprint pattern as the most common pattern followed
by whorl and arch type in both sexes suggesting an insig-
nificant role of fingerprint in gender identification.2°

In the present study, there was no statistically significant
association between lip print pattern and fingerprint pat-
tern which is in accordance with the study by Nandan SRK
et al and Negi A et al.»°® In contrast, other studies reported
a significant correlation between lip print pattern and fin-
gerprint pattern.'+ 7

The use of the fingerprint pattern has been established
in personal identification in forensic science, unlike lip
print. The present study suggests lip print patterns can
also be a useful supplement for personal identification in
criminal scenes like sexual assaults when trace evidence
is present. The lip prints on a drinking glass, clothing, or
cigarette butt found at crime scenes may be a link to a sus-
pect and can be obtained for up to one month after being
produced.® However, studies consisting of larger sample
sizes and from diverse geographic regions are necessary
for further exploration of the association of lip print with
fingerprint.

CONCLUSION

Fingerprints have been popularly used as a tool for per-
sonal identification in the forensic study for years. The
present study advocates lip prints also hold potential

promise as a supplementary tool for identification. The
association of lip print pattern with gender in this study
suggests that it can also provide a link for the identifica-
tion of the gender of an individual. However, fingerprint
pattern was not associated with gender.
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