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ABSTRACT

Background: Establishing a person’s identity is a very important process in civil and criminal cases. Dental, finger-
print and DNA comparisons are probably the most common techniques allowing fast and secure identification pro-
cesses. However, in certain circumstances related to the scene of the crime or due to lack of experienced personnel,
these techniques might be unavailable; so there is still an increasing need for reliable alternative methods of estab-
lishing identity.

Objective: The objective of the study was to check for any peculiar lip patterns in relation to the sex of the individual
and determine the most common lip patterns in the given population.

Materials and Methods: This study was conducted on 150 subjects, which included 75 males and 75 females, in
the age group of 18-30 years. After applying lipstick evenly, the lip print of each subject was obtained on a simple
bond paper by a researcher, and later the lip print was then analyzed and interpreted.

Results: The intersected type was most commonly seen in females and branched in males. Reticular pattern was
the least common type in both males and females.

Conclusion: This study shows that the lip prints are unique to an individual and behold the potential for recognition

of the sex of an individual.
Keyword: Lip prints.

INTRODUCTION

The professional obligation of dental surgeons to mankind
is not only to serve in examination, investigation, diagnosis
and treatment of oral and orofacial lesions of local origin,
and oral manifestations of systemic diseases, but also to serve
in other community services and legal matters.! Nevertheless,
in some particular circumstances, often related to a criminal
investigation, there can be other data, which are important
to the process of human identification. Some of these data
result from soft oral and perioral tissue prints. In fact, the
lips, as well as the hard palate, are known to have features
that can lead to a person’s identification. The study of lip
prints is known as cheiloscopy.”

Cheiloscopy (from the Greek words cheilos meaning
‘lips’ and e skopein meaning ‘to see’) is the name given to
the lip print studies.> The importance of cheiloscopy is
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linked to the fact that the lip prints are unique to one person,
except in monozygotic twins.* Like fingerprints and palatal
rugae, the lip grooves are permanent and unchangeable. It
is possible to identify the lip patterns as early as the 6th
week in uterine life.> From that moment on, the lip groove
patterns rarely change, resisting many afflictions, such as
herpetic lesions. Analysis of the lip prints left at a scene of
crime, and their comparison with those of the suspected
person may be useful for identification.’

HISTORICAL BACKGROUND

This biological feature was first described by Fisher in
1902; however, it was only in 1930 that Diou de Lille devel-
oped some studies which led to lip print use in criminology.
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Renaud, in 1972, studied 4000 lip prints and confirmed the
singularity of each one, supporting the idea of lip print sin-
gularity.® Two years later, Suzuki and Tsuchihashi devel-
oped another study which resulted in a new classification
for lip prints.”

Studies regarding lip prints are rather few in spite of
their possible prominent help as useful evidence in forensic
medicine. If unique, it seems that a great effort should be
made to record the lip prints of all individuals in a certain
location so as to establish a database that might be of great
value in civil and criminal issues. Hence, the aim of this
research was to study the lip prints of different individuals
in different parts of the lip and find out the incidence of any
particular pattern in the given age group.

MATERIALS AND METHODS

A total of 150 individuals were included in the study, com-
prising 75 males and 75 females, in the age group of 18-30
years. The subjects having full dentition were included.
However, the eruption of the last molar was ignored in clas-
sifying as full dentition, as its eruption is variable. Lips free
from any pathology, having absolutely normal transition
zone between the mucosa and the skin were included in the
study. Subjects with malformation, deformity inflammation
trauma and surgical scars (e.g. operation for cleft palate)
and other abnormalities of the lips were excluded because
of their unsuitability for this investigation. Consent of all
the individuals was obtained for the study.

In order to classify the lip prints in this study, the clas-
sification scheme proposed by Suzuki and Tsuchihashi’
was used: Type I—clear-cut groove running vertically
across the lip, Type II—partial length groove, Type III—
branched groove, Type IV—intersected groove, Type V—
reticular pattern, Type VI—other patterns’ (Figure 1).

Red and brown colored lipstick, cellophane tape, white
chart paper and magnifying lens were used to analyze the
lip prints, where red lipstick was used for females and
brown for males. Lips of the subjects were cleaned and they
were asked to open the mouth when lipstick was applied in
a single motion. They were asked to gently rub the lips
together to spread the lipstick evenly and to make a lip
impression in the normal rest position of the lips by dab-
bing it in the center first and then pressing it uniformly
toward the corners of the lips. The cellophane strip was
then stuck to the white chart paper for permanent record
purpose and then the recorded lip prints were visualized
by magnifying lens. While studying the various types
of lip prints, each individual’s lips were divided into 4
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compartments, i.e. 2 compartments on each lip, and were
allotted the digits 14 in a clock-wise sequence starting
from the subject’s upper right.

RESULTS

A total of 150 individuals were included in the study, com-
prising 75 males and 75 females each, in the age group of
18-30 years. On analysis, 2 cases each from the male and
female samples were excluded due to smudging of the
impression in 1 compartment, so they were not included
in the study. Hence, a total of 73 cases of males and 73
females were analyzed. In the overall study, no individual
had single type of lip print in all the 4 compartments and
no 2 or more individuals had similar type of lip print pat-
tern. When the overall pattern was evaluated among all the
lip compartments of the study subjects, it was found that
intersecting pattern was most common in females having
27.7% whereas branching pattern was common in males
having 28.1% (Table 1). However, the least common was
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Figure 1 Photograph showing all the patterns of the lip prints
followed in this study.

Table 1 Lip print patterns in males and females

Lip print pattern Males Females
(n=73x4) (ﬂ [%]) (ﬂ [%])
Vertical 3(14.7) 2 (14.4)
Branched 2 (28.1) 5(25.7)
Intersected 6 (22.6) 1(27.7)
Reticular 8 (13.0) 2 (14.4)
Undetermined 9(16.8) 2 (14.4)
4 (4. 0(3.4)

2)

Poor quality
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the reticular pattern seen in 13% males and 14.4% females
(Table 1). The intersecting pattern was found to be most
common among the upper lips of both males and females
(Table 2). The branching pattern was found to be most com-
mon among the lower lips of both males and females. The
analysis of the lip print type in each compartment was done.
Among males, it was found that the intersected pattern was
most common in compartments 1 and 2 having 26% and
23%, respectively, whereas branching was common in com-
partments 3 and 4 having 35% and 32%, respectively, while
the least common pattern in lip compartments 1, 2 and 4
was the reticular pattern having 6.8%, 9.6% and 16.4%,
respectively (Table 2). However, in compartment 3, males
showed intersected pattern as the least common (16.4%).
On evaluation of the lip prints of the females, compart-
ments 1 and 2 exhibited intersected pattern predominantly
having 37% and 27%, respectively. However, in compart-
ments 3 and 4, branched pattern was commonest (%). Lip
compartments 1, 2, 3 and 4 of the females showed the retic-
ular pattern as the least common having 8.2%, 13.7%,
19.2% and 16.4%, respectively (Table 2).

Table 2 Lip print patterns in each lip compartment of males
and females

Lip Lip print Males Females
compartment  pattern (n=73%x4 [%]) (n=73x4 [%])
1 Vertical 10 (13.7) 7 (9.6)
Branched 16 (21.9) 5(20.5)
Intersected 19 (26.0) 7 (37.0)
Reticular 5 (6.8) 6 (8.2)
Undetermined 19 (26.0) 16 (21.9)
Poor quality 4 (5.5) 2 (2.7)
2 Vertical 8(11.0) 11 (15.1)
Branched 16 (21.9) 13(17.8)
Intersected 17 (23.3) 20 (27.4)
Reticular 7 (9.6) O (13.7)
Undetermined 22 (30.1) 7 (23.3)
Poor quality 3 (4.1) 2 (2.7)
3 Vertical 13(17.8) 0(13.7)
Branched 26 (35.6) 5 (34.2)
Intersected 12 (16.4) 6 (21.9)
Reticular 14 (19.2) 4(19.2)
Undetermined 5 (6.8) 5 (6.8)
Poor quality 3 (4.1) 3 (4.1)
4 Vertical 12 (16.4) 14 (19.2)
Branched 24 (32.9) 22 (30.1)
Intersected 18 (24.7) 18 (24.7)
Reticular 12 (16.4) 12 (16.4)
Undetermined 3 (4.1) 4 (5.5)
Poor quality 4 (5.5) 3 (4.1)
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DISCUSSION

Lip prints are very useful in forensic investigation and per-
sonal identification. They are considered most important
forms of transfer evidence, and are analogous to finger-
prints. Lip prints are usually left at crime scenes, and can
provide a direct link to the suspect. In recent years, lipsticks
have been developed that do not leave any visible trace after
contact with surfaces such as glass, clothing, cutlery or cig-
arette butts. These lip prints are characterized by their per-
manence and are, therefore, referred to as ‘persistent’ lip
prints. Although invisible, these prints can be lifted using
materials such as aluminum powder and magnetic powder.®
The use of lipsticks is not indispensable for leaving lip
prints. The edges of the lips have sebaceous glands, with
sweat glands in between. Thus, secretions of oil and mois-
ture from these enable the development of ‘latent’ lip prints,
analogous to the latent fingerprints.’

Sharma et al have emphasized the historical basis of
lip prints by stating that the lip prints were first described
by Fisher in 1902; however, it was only in 1930 that de Lille
developed some studies which led to lip print use in crimi-
nology. Most important contribution came from Thomas
and Van Wyk, who mentioned that it was Edmond Locard,
one of France’s greatest criminologists, who recommended
the use of lip prints in human identification. Snyder in his
book Homicide Investigation, written as early as 1950,
mentions the possible use of lip prints in the identification
of individuals. Suzuki and Tsuchihashi proposed a classifi-
cation dividing the pattern of grooves on the lip into 6 types
and also named the wrinkles and groove visible on lips as

*sulci labiorum rubrorum’.!

The study of lip prints for the interpretation in forensic
odontology is scanty in the literature. To elaborate further
study, to record facts and truth for personal identification
and criminalization, this research has been aimed to study
on lip prints in depth. Keeping the classification given by
Suzuki and Tsuchihashi as the basis, this study was con-
ducted to study the lip prints of different individuals in dif-
ferent parts of the lips, to establish facts so as to aid in
giving further details of the lip prints.

In our study, it was found that intersecting pattern was
most common in females, 27.7% (Figure 2) whereas branch-
ing pattern was most common in males, 28.1% (Figure 3).
Our study is in accordance with that of Saraswathi et al'!
and Sivapathasundharam et al.° The analysis of the lip
prints among different compartments of males and females
showed that the intersected type was most common in 1 and
2 while branched in 3 and 4. Further analysis showed that
the least common was reticular in 1 and 2 in both males and
females. Interestingly, the intersected type was least in
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Figure 2 Photograph showing the lip print of a female subject.

Figure 3 Photograph showing the lip prints of a male subject.
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Figure 4 Bar graph representing the morphological pattern
incidence in males and females.

3 and 4 compartments of males (Figure 4). However,
females exhibited the vertical pattern to be least in com-
partments 3 and 4. These results do not coincide with the
study done by Saraswathi et al.!!

One common problem that is encountered during the
cheiloscopy studies is that of smudging or spoiling of lip
prints. Due to this major problem, two cases were excluded
from the study group. In our study, 7.5% of all the lip prints
were spoiled and were of poor quality and 31.2% were of
unidentifiable marks. This was more in males in compari-
son with females.

Further detailed examination of these lip prints would
be required to establish identity, if found matching at
this level. Evidence such as photographs, cigarette butts,
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drinking glasses, cups, letters, window panes and other
items that could bear lip prints should be closely examined.
A trace of this kind carries a huge amount of information
which can be used in the reconstruction of the events, estab-
lishing versions checking them and identifying suspects.
The lip prints have some limitations like trauma, pathologies,
surgical treatment can affect the size and shape of the lip.
The zone of transition close to vermilion border is extremely
mobile; so the prints produced may differ depending on the
pressure applied and its direction.

Cheiloscopy is a relatively new field among the large
number of identification tools available to the forensic
expert. Work on this subject has already elicited useful
information such as that the lip prints are unique to an indi-
vidual and can be used to fix the identity of a person, that
they remain stable over time and that the lip prints show
gender differences.'?

CONCLUSION

With regard to sex, lip prints vary from males and females
in the given age group and no similarity was seen between
any compartments. Further work on the subject can help to
make cheiloscopy a practical reality at the ground level of
the forensic identification process.
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