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Abstract Introduction: Lips are two fleshy folds
surrounding the oral orifice. Grooves in the zone of transition
of the human lips were named as “sulci labiorum rubrorum”.
Study of lip prints is called as ‘“cheiloscopy”. The
morphological patterns of the two fleshy folds vary grossly
in both sexes. Aim: The study was aimed to find the most
common patterns, sexual variations, anthropometric
measurements and the morphology of lips. Material and
Methods: The present study was conducted on 300 subjects
in the age group between 18- 65 years. The impressions of
the vermellion border were obtained. Morphometric analysis
of the obtained impressions was done by using scale. The
height, width of the mouth was measured. The wrinkles and
grooves on the impressions obtained were studied with help
of a magnifying lens using Suzuki’s classification. The prints
of an individual subject were repeated each year for seven
years. Results and discussion: The range in the width of
mouth varied from 35- 75 mm. The observed widths in males
and females subjects varied. The male lips were wider
compared to the females. In all age groups studied, in the
maximum number of subjects (male and females), the height
was ranging between 16- 20 mm. the morphometric
description of labial folds recognizes, the lips as thin,
medium, thick and puffy. The present study on the subjects
was medium variety in both sexes i.e. 40% each. The
analysis of wrinkles and grooves on the impressions reveals
that no impression matches with each other. There was no
change observed in the impression of the study subject after
seven years. Conclusion: The measurements of width of
mouth, height of upper and lower lips and total lip height was
greater in males as compared to females. It was concluded
that males have a larger mouth and bigger lips than female.
The medium types of lips were common in both sexes. There
was no change in the lip prints patterns and the
anthropometric measurements during seven years of
duration. The knowledge of the patterns and measurements
can be used as an instrument to identify subject under in the
court of law.
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1. Introduction

Lips are two fleshy folds surrounding the oral orifice.
They are lined externally by skin and internally by mucosa.
The skin is continuous with the mucosa at the transitional or
Vermilion border, a reddish zone covered by the thin
keratinized epithelium. Line of contact between lips (oral
fissure) lies just above the cutting edges of the superior
incisor teeth and on each side a labial commissure forms the
angle of mouth, usually near the first premolar tooth.
Externally, in the upper lip centrally situated is a shallow
vertical groove, the philtrum, ends below in a slight tubercle
and limited by lateral ridges. Internally each lip is connected
to the gum by a median labial frenulum that of the upper lip
being larger (1).

There are three anatomical zones recognized on the lips;
outer skin, vermilion area and inner mucosal surface. The
external skin is similar to the skin on the body. It has hair
follicles, quite thicker in males, sebaceous glands and sweat
glands. The underlying skeletal muscles are striated. The
vermilion area which connects the outer skin to the inner
mucosal surface is also called as the transitional zone. Only
humans have a vermilion area but in animals the transition is
much sharper. The corners of the mouth or labial
commissures are junctions between the vermilion area of the
upper and lower lips. Epithelium of the vermilion area
exhibits a less well developed stratum corneum than skin. It
does not have stratum lucidium. (2)

The labial mucosa and a part of the oral mucosa are not
smooth like the buccal mucosa and soft palate. It has many
elevations and depressions forming a characteristic pattern
called lip prints, examination of which is referred to as
cheiloscopy. (3). The lips exhibit sexual dimorphism. (4)

The lips are diverse in terms of dryness. In reverse to their
surface pattern the dimensions of the lips changes
significantly with age. The phase in which the vertical
wrinkles appear advocated a possible influence of hormones.
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The dryness of lips is statistically marked in aged women.
The upper lip is reportedly more hydrated than the lower one.
The vertical wrinkles of lips are linearly related to age in
both number and visibility (5).

The establishment of the identity in the court of law is
challenging. Many parameters have been recognized in and
around the oral cavity. The impressions of these structures
were used as an evidence to help in the process of
establishment of identity. The lip prints found on drinking
glasses, facial tissues, undergarments and pornographic
magazines could be used as evidence in the court of law to
link or exclude a suspect (6). The identification of latent print
evidence is often considered the key in solving a crime and
they should always be considered when processing a crime
scene, even if there are no traces of lipstick (7).

The study aims to analyse the morphological patterns,
shape and dimensions of vermilion area prevailing in the
population of north India and investigate the differences of
morphological patterns in both sexes.

2. Materials and Methods

The study was conducted on 300 subjects consisting up
of equal number of male and female North Indian
individuals in the age group between 18- 65 years. The
labial impressions were collected in the month of April and
May in the year 2005. The temperature ranges from 25-300
C during these months. The labial impressions of a selected

group of 20 subjects age group between 18-30years from
the 300 study sample were repeated after one year and each
year until seven years. A 4"x10" strip of thin bond paper
was fixed on the cardboard of same size with the help of the
clips. The lipstick was applied with a single motion evenly
on the lips. The subject was asked to rub his/ her lips
together to spread the lipstick evenly. During the
application of the lipstick the subject was asked to sit erect
and with the mouth closed and lips slightly opened such that
the lips appeared relaxed and puckered. The cardboard
bearing the bond paper was then pressed to the subject’s
lips] with the central portion of the lips dabbed first and
then pressed uniformly up to the left and right corners of the
lips. Care was taken to avoid sliding of the lips so as to
prevent smudging of the print over the entire area of the red
part of the lips. Three impressions were taken on the same
strip of paper side by side by applying the same amount of
pressure and without further any addition of lipstick. ‘The
first two impressions of the lips were taken by the method
described above. The second impression was slightly lighter
than the first and the third impression was taken by folding
the strip of paper and then pressed between the two lips so
as to cover the entire red portion of the lips. After obtaining
the print they were assigned the respective name, age and
sex. Each lip print was carefully examined three times to
avoid misreading the prints. These prints were carefully
studied with help of a magnifying lens using Suzuki’s
classification (8). Follows:

Table 1.  Suzuki’s classification
Types Pattern
Type I Vertical, comprising of complete [end- to-
P end] longitudinal fissure patterns
Type I Partial length groove of type I »iGISEes. . e
DGR B
L AR

Type II Branching, Y- shaped pattern @
Type III crisscross pattern
Type IV Reticular, typical cﬁic((;kered pattern fence @
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Morphological classification as proposed by Indra and
Bhasin (9) and anthropometric measurements of lips were
also recorded. For the purpose of the measurement simple
ruler scale was used and the measurements of the prints and
of the subject were taken. Care was taken that the lips were
relaxed and were in normal shape and size. Each
measurement was repeated three times to avoid any errors.

Following were the anthropometric measurements taken:-

i)  Form- thin/ medium/ thick/ puffy.

Table 2. Morphological classification as proposed by Indra and Bhasin

Form

Thin

Medium

Thick

Pufty

ii) Height of upper membranous lip- from tubercle of
philtrum to midpoint of oral fissure (in mm).

Figure 1.
iii) Height of lower membranous lip- from the center of

vermilion border of lip to the midpoint of oral fissure
(in mm).

iv)  Width of lips- the shortest distance between the tips of
angles of mouth when mouth is gently closed (in mm).

Figure 3.

3. Results
Table 3. Distribution of Morphological Types of lips in age group 18-65
years
MALE FEMALE
Types =150 Percc?/.ntage =150 Percc?/.ntage
Thin 36 24.00 55 36.67
Medium 60 40.00 60 40.00
Thick 44 29.34 32 21.33
Puffy 10 06.66 03 02.00
45

Medium
W Percentage in male

Thin Thick

Puffy

WPercentaze in female

Figure 4. Distribution of Morphological Types of lips in age group 18-65
years

The most common type of lips noted were of medium
verity in both sexes i.e. 40% each.

Total height of Lip: The range in the total height of lips
varied from 10-30 mm. The same was categorized into four
groups with a class interval of five. The following table
shows the distribution in both sexes.
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Table 4. Percentage Distribution of Cases with Various Ranges of Total Height of Lips in Different Age Groups

Age Age
) 18- 30 Yrs 31- 65 Yrs
Total Height of MALE FEMALE MALE FEMALE
both lips (mm)
_ Percentage _ Percentage _ Percentage _ Percentage
n =125 %) n=125 %) n=25 %) n=25 %)
10- 15 13 10.4 41 32.8 03 12.0 06 24
16-20 68 54.4 69 55.2 15 60.0 17 68
21-25 33 26.4 15 12.0 07 28.0 02 08
26-30 11 08.8 00 00.0 00 00.0 00 00
70
-
=
=
&)
=
=L
=
-
e
=
MALE FEMALE MALE FEMALE

AgelS8-30 Yrs Age 3165 Yrs

10 TO15 w16 TO20 D21 TO25 O26 TO 30

Figure 5. Percentage Distribution of Cases with Various Ranges of Total Height of Lips in Different Age Groups

In all age groups studied, in the maximum number of subjects (male and females), the height was ranging between 16- 20
mm.

Width of Mouth The range in the width of mouth varied from 35- 75 mm. The same was categorized into eight groups
with a class interval of five. The following table shows the distribution in both sexes.

Table 5. Measurement of the Width of Mouth in Age Groups of Both Sexes

Age 18-30 Yrs Age 31-65 Yrs

Width MALE FEMALE MALE FEMALE
(mm) n=125 Perioe/?)tage n=125 Perioe/?)tage =25 Perioe/?)tage n =25 Perc(oe/zl)tage
35-40 00 00.0 02 01.6 0 00.0 0 00.0
41-45 05 04.0 04 03.2 0 00.0 0 00.0
46-50 07 05.6 16 12.8 4 16.0 3 12.0
51-55 32 25.6 51 40.8 8 32.0 9 36.0
56-60 39 31.2 42 33.6 8 32.0 6 24.0
61-65 33 26.4 10 08.0 4 16.0 6 24.0
66-70 07 05.6 00 00.0 0 00.0 1 04.0
71-75 02 01.6 00 00.0 1 04.0 0 00.0
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Figure 6. Percentage Distribution of Cases with Various Ranges of Mouth
Width in Different Age Groups

Among different age groups of both sexes 31.2% of the
male subjects in the age group 18- 31 years were having a
maximum mouth width between 56- 60 mm while 32% of
the male subjects in age group between 31- 65 years were
having width of mouth between 51- 55 mm and 56- 60 mm.

The maximum number of females had a mouth width of
51- 55 mm in both age groups i.e. 40.8% and 36% separately.

In the males of age group 18- 30 years, the mean width
was 57.73+ 6.08 mm, height of upper lip was 9.4+ 2.04 mm
and that of lower lip was 10.52+ 2.05 mm. Total height of the
upper lip and the lower lip was 19.92+ 3.63 mm. In the
males between the age group 31- 65years mean width was
56+ 6.46 mm, height of the upper lip was 9.0+ 1.47 mm and
of the lower lip was 9.84+ 1.59 mm. Total heights of the
upper lip and the lower lip was 18.84+ 2.68 mm.

In the females between age group 18- 30 years mean width
was 54.4+ 4.78 mm, height of the upper lip was 8.06+ 1.65
mm and that of the lower lip was 8.75+ 1.73 mm. The total
height of the upper lip and that of the lower lip was 16.81+
3.001 mm. In the females between age group 31- 65years the
mean width was 56.52+ 5.33, height of the upper lip was
8.08+ 1.46 mm and that of the lower lip was 9.4+ 1.58 mm.
Total heights of the upper lip and of the lower lip was 17.48+
2.8005 mm.

In males irrespective of age the mean width of mouth,
height of upper and lower lip and total height was 57.44+
6.16, 9.33+ 1.96, and 10.40+ 1.99, 19.74+ 3.51 mm
respectively. In females irrespective of age the mean width
of mouth, height of upper and lower lip and total height were
54.75+ 4.93, 8.06+ 1.62 and 8.86+ 1.70, 16.92+ 2.96 mm
respectively.

In all the subjects irrespective of age and sex the mean
width of mouth, height of upper and lower lip and total
height were 56.1+=5.73, 8.7+ 1.90 and 9.6+ 2.04, 18.33+ 3.53
mm respectively. Any two quadrants having similar types of
patterns were most common (77.33%) in all the subjects.
The incidence is more in females (80.66%) as compared to
males (73.99%). Any three quadrants having similar patterns
were least commonly observed (4%). All quadrants having
similar patterns were more commonly observed in females
(10%) than in males (2.67%). The category of having all
dissimilar quadrants was more commonly observed in males
(27.33%) than in females (5.33%).

In the group of 20 selected subjects following are the
results obtained:

Table 6 . Lip Print Patterns in Various Quadrants, Anthropometric Measurements and Morphological Types of Lips in Males of Age Group 18-30 Years at
the beginning of the study
SNO Age Sex ULQ 1 ULQ2 LLQ3 LLQ4 WIDTH UL LL THFL | MTFLS
1 22 M 110 II'1 ImIr I'111 61 11 14 25 THIN
2 24 M Il Il I'n I'n 60 11 15 26 THIN
3 26 M I'll Imr 111 1111 45 10 9 19 MEDIUM
4 24 M 11 111 111 1111 65 10 8 18 MEDIUM
5 23 M Il Ui | HIv | vin 56 7 12 19 | MEDIUM
6 21 M IV vV I I'l nr 59 6 3 14 PUFFY
7 23 M I'TII 11 I'l Ir 57 9 10 19 MEDIUM
8 24 M 11 111 LI 1T LI 1T 53 8 10 18 MEDIUM
9 25 M nIirw | vrin | ormv | vrao 46 9 11 20 MEDIUM
10 23 M IV IVII nriv nriv 63 9 11 20 MEDIUM
Table 7. Lip Print Patterns in Various Quadrants, Anthropometric Measurements and Morphological Types of Lips in Females of Age Group 18-30 Years
at the beginning of the study
SNO Age Sex ULQ1 ULQ2 LLQ3 LLQ4 WIDTH UL LL THFL MTFLS
1 20 F 1110 Il I'1 Ir 62 9 10 19 MEDIUM
2 22 F v IVIIII I'1 Ir 52 9 7 16 MEDIUM
3 24 F ramwv IVIIT 171 Inmri 56 7 10 17 MEDIUM
4 21 F mIriviI I'IV I i 1T 111 52 9 10 19 MEDIUM
5 22 F i oriI oIrr I'a 55 11 11 22 THICK
6 25 F nmriI Iri IIIrmv IV III 59 8 10 18 MEDIUM
7 24 F v IVII 11 171 49 9 9 18 MEDIUM
8 30 F IIrmv vIini v v 59 6 8 14 MEDIUM
9 25 F 111 Il I'l Ir 58 11 11 22 THICK
10 26 F 1111 mrn 11 r 52 7 9 16 MEDIUM
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The results observed after every year until seven years were not different as they were observed at the commencement of
the study.

Figure 7. Lip prints of a female subject aged 19 years (18- 30 years groups) displaying no change in the pattern of lip prints on evaluation after one year.

Py [ [ I T FLErry I [ [ [ O

NIRRT |III'IIIIIII'IIIIIIII'II FICEIIE TN T ‘III'IIIIIII'IIIIIIII'II

Figure 8. Lip prints of a female subject aged 28 years (18- 30 years groups) displaying no change in the pattern of lip prints on evaluation after seven years.

Table 8. Comparison of Anthropometric Studies of the Mouth

Wilkinson et al Farkas et al Ferrario et al Nanda et al Present Study
Measurements n=95 n=309 n=108 n=2575 n=300
of Lips (mm) Male Female Male Female Male Female Male Female Male Female Male Female
(n=49) (n=46) (n=109) (n=200) (n=57) (n=51) (n=2525) (n=50) (n=i25) | (n=125) | (n=25) (n=25)
Mouth Width 50.3 47.9 54.5 50.2 50.4 47.4 50.4 47.0 57.73 54.4 56 56.52
Height of 6.1 62.2 08.0 08.7 09.40 | 08.06 | 09.00 | 08.08
Upper Lip
Height of 9.4 08.5 09.3 09.4 1052 | 0875 | 09.84 | 09.40
Lower Lip
Total Height | 55| 147 17.3 18.1 179 | 177 1992 | 1681 | 1884 | 17.48
of Lips
Table 9. Comparison of Present Study with Wilkinson et al
Wilkinson et al Present study
Measurements _ _
of Lips (mm) n=95 n=300
WE (n=80) Ind (n=15) North Indians
Height of Upper Lip 05.8 07.8 08.70
Height of Lower Lip 08.7 10.5 09.60
Total Height of Lips 14.5 18.3 18.33

WE= White Europians, Ind = Asians from the Indian sub-continent
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4. Discussion

The present study reveals that type II patterns (63.66%)
were the most common pattern of lip prints in both sexes.
Tsuchihashi (17) however in his study mentioned that the
commonest pattern was type III. Shivapathasundharam et al
(17) and Vahanwala and Parekh (6) were of the opinion that
it was type I, which was the most common pattern found in
either sex. Hirarth (18) noted in his study that it was type 11
lip pattern which was most common in the upper lip and I' in
the lower lip.

In the present study it was noticed that measurements of
mouth width, height of upper and lower lips and the total lip
height were slightly larger in males than in females. The
findings are comparable with the results obtained by
Wilkinson et al (19) on Asians from the Indian subcontinent
of ethnic origin. Similar findings were obtained by the
studies conducted by Farraio et al (20,21), Nanda et al (22),
Farkas et al and Latta et al (23). The morphological types
were noticed in the subjects. It was found that the medium
type of the lips was most commonly present in all subjects.
The order of frequency in males was medium (40%), thick
(29.34%), thin (24%) and puffy (6.66%). The order of
frequency in females was medium (40%), thin (36.67%),
thick (21.33%) and puffy (2%). However, due to lack of
literature comparison could not be made with the present
study.

The study divulges that the lip prints of all the
experimental subjects did not match with each other. This
observation was similar to the observations noted by other
workers namely Suzuki et al (10), Suzuki and Tsuchihashi
(11), Suzuki and Tsuchihashi (12), Ebihara (13), Tsuchihashi
(17), Kasprzak (3), William T (15) and Vahanwala and
Parekh (16). No controversial statement in this respect has
been observed by any other worker. Results advocated that
positive identification can be done by studying lip print
patterns as the lip print pattern is different in every
individual.

The comparison could not be made due to lack of literature
related to the long term study to advocate any changes in the
dimensions of oral orifice a it is done in the present study
until seven years.

5. Conclusions

The present study thereby concludes that the frequency of

a) the commonest pattern (1)

b) least common pattern ( II)

¢) Measurements of width of mouth, height of upper and
lower lips and total lip height was greater in males as
compared to females. It was concluded that males have
a larger mouth and bigger lips than female.

d) Morphological types of lips: Medium types of lips were
common in both sexes.

e) There was no change in anthropometric measurements
after seven years study of a selected group of subjects
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