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                  Cheiloscopy: A New Aid for Sex Identification in Forensic
Science
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INTRODUCTION

Personal identification is one of the most
challenging processes confronted by mankind.
Finger prints has been successful in field of
forensic science to identify individuals for both
civil and criminal purposes. Theory of
uniqueness is the scientific principle behind
finger print analysis to convince the court of
law. Likewise, studies done so far show that
even lip prints are unique for an individual
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and hence have the potential for personal
identification(1).

The wrinkles and grooves on labial mucosa
are called as Sulci labiorum. They form a
characteristic pattern in each individual called
Lip prints and study of these lip prints are
referred to as Cheiloscopy.

Fischer was the first anthropologist to
describe the furrows on the red part of the
human lips in 1902. The use of lip prints for
personal identification was first recommended
by French criminologist Edmond Locard in
1932.

Lip prints are left in the scene of crime either
as visible or latent forms. Visible lip prints can
be seen with naked eye are produced by
lipsticks, lip balms etc when they come in
contact with any surface such as cigarette
butts, clothes, drinking glasses etc(2).  Recently,
lip sticks which do not leave any visible trace
have been developed. But, these prints can be
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Fig 1: Armamentarium used in the study

Fig 2 a: Lipstick applied as a thin layer
uniformly over the lips

Fig 2 b: Lipprint taken with the glue side
of the cellophane tape

lifted with the help of materials such as
aluminum or magnetic powder (3).

Latent lip prints are produced by secretions
of sebaceous and sweat glands present in the
edges of lips(4). These latent lip prints can be
lifted using aluminum, graphite or magnetic
powder. Chemicals such as Sudan black, Nile
red, Ninhydrin and Iodine can also be used to
lift these latent lip prints.

 AIM
  The aim of this study is to ascertain

whether sex of an individual can be
determined with help of lip prints.

MATERIALS AND METHOD

Study sample
A sample of 80 individuals comprising of

40 males and females aged 17-40 years were
included in the study. Individuals with any
lesions on the lips and known hypersensitivity
to lipsticks were excluded from the study.
Consent was obtained from all the individuals
for the study.

Study materials
Materials used were: 1. Dark colored lipstick,

2. Cellophane tape, 3. White chart paper, 4.
Magnifying lens, 5. Brush to apply lipstick.

Technique
The lips of the individuals were cleaned and

lipstick was applied evenly on the lips (Fig 2).
The subjects were asked to rub their lips to
spread the lipstick and moisten. A lip
impression was made on glued side of
cellophane tape by pressing it slightly over the
lips (Fig 3). The cellophane strip was then
struck on a white chart paper for permanent
record. Lip prints were coded, i.e. chart paper
having lip prints contains just serial numbers.
The name and sex of the individuals were
entered separately with the serial numbers.
Thus at the time of analysis, sex of the lip prints
was not disclosed to examiner. Lip prints were
then visualized with help of magnifying lens.
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Fig 3 a: Type I lipprint pattern

Type II: Branched grooves (Y-shaped pattern).
Fig 3.c: Type II lipprint pattern

In this study, lip prints classification method proposed by Tsuchihashi Y (5) was followed.
Type I: Clear cut vertical grooves that run across the entire lip

Type I: Vertical grooves that do not cover the entire lip
Fig 3.b: Type I’ lipprint pattern

Type III: Criss-cross or reticular grooves.
Fig 3 d: Type III lipprint pattern
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Type IV: Undetermined
(Any other pattern that doesn’t fall under above said categories).

Fig 3 e: Type IV lipprint pattern

The middle part of the lower lip (approximately 10mm wide) was taken as study area for
classification as proposed by Sivapathasundaram et al(1) ( Fig 14). This area is selected for study
because this part was almost always visible in any trace and was most consistent in subsequent
impressions.

Fig 3 f: The middle portion of lip taken for study (marked as X)

Table 1: distribution of lipprints among
males and females in the study

HYPOTHESIS

The sex of the individual was determined
as: (according to Sharma et al) (6)

* If type I and II patterns are dominant:
Female

*If type III and IV patterns are dominant:
Male

RESULTS

In our study of lip prints of 40 males and 40
females, we found following observations:

1. None of the lip prints matched with each
other, thus confirming the uniqueness of lip
prints.

2. According to the hypothesis taken, 34/
40 males and 33/40 females were correctly

identified as males and females. Hence, the
accuracy rate was 67/80 (83.75%)

3. When lip prints in males and females
were observed, type I and II patterns was
predominant in females and type III and IV
patterns was predominant in males.
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Figure 4: Distribution of lip prints among males and females according to four types

REVIEW OF LITERATURE

Suzuki and Tsuchihashi in 1970 examined
lip prints in 280 individuals aged 6-57 years
and in 18 pairs of twins in Japanese
population. They concluded that none of the
lip prints were similar to each other(7).

Again in 1974, Tsuchihashi conducted a
study in 1364 subjects of 3-60 years old and
49 pairs of uniovular twins to prove that none
of the lip prints were identical to each other.
Also, he examined 3 males and 4 females at
regular monthly intervals for a period of 3
years and proved that lip prints remain
unchanged over time(5).

A study was done by Utsuno et al in 6
cadavers before and after 48 hrs from fixation
with 10% formalin. He concluded that lip
prints remained unchanged and is not affected
by fixation(8).

A few studies has been done in past to prove
that sex can be identified from lip prints. In a
study done by Sonal-Nayak et al, all 30 females
were correctly identified as females and 17/
20 males were correctly identified as males.
Thus accuracy rate of 96-100% was achieved
(9).

According to a study done by Preeti-Susmita
et al, 18/20 females and 17/20 males were

correctly identified as females and males. They
got an accuracy rate of around 90 %(6). In
another study conducted by Vahanwala-
Parekh et al, lip is divided into 4 quadrants
and they found that, all quadrants with same
type of pattern is found predominantly in
females, whereas males showed presence of
different patterns in al quadrants(10).

Lip prints also have some disadvantages.
The mucosa on the lip is thin; hence changes
in lip patterns can result because of pressure
variability. Also, changes in lip position when
taking lip prints can lead to faulty patterns.
Nevertheless, lip prints seem to have distinct
advantage of identifying sex over finger prints
which can be helpful in investigation.

DISCUSSION

In our study, we could identify the sex of
34/40 males and 33/40 females correctly and
hence got an accuracy rate of around 84%.
Accuracy rate of our study is consistent with
few studies done previously(6,9). Type I pattern
was found in 5 males and 20 females. Type II
pattern was found in 1 male and 13 females.
Type III pattern was found in 11 males and 3
females. Type IV pattern was found in 23
males and 4 females (Table 1). Type I pattern
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was found to be predominant in females (50%)
and type IV pattern was found to be
predominant in males (57.5%) which are same
as study done by Sharma-Saxena et al(6). In
our study, pattern which is predominant in
the middle part of lip is taken into
consideration making it easy to classify, even
if whole lip print is not available.

CONCLUSION

Along with finger prints and other
evidences, lip prints are clues to look out for
in the field of crime, to help investigators to
arrive at a correct conclusion at the earliest.
Although, determining sex with help of lip
prints is not proved to be a 100 % accurate
method, it can be used as a supplementary
method to get us one step closer to the truth.
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