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Abstract

Tongue is a vital organ which performs multiple actions such as articulation of speech, perception of taste, and formation of
food bolus. It is well protected from the external environment and enclosed in the oral cavity.

Introduction: Identification of an individual plays a significant role in criminal investigation. The morphological features of
tongue may show variation from one individual to another even in twins and also between male and female. The morphologi-
cal features of tongue can be studied on the basis of shape, fissures, length and width of the tongue.

Aim: To study sexual dimorphism from visual examination of tongue in Satara district.

Objectives: To examine morphological features such as shape, length and width, presence or absence of fissures on the
tongue. To study sexual dimorphism on the basis of visual examination of tongue in Satara district.

Methodology: The study sample included 100 male and 100 female (11-30 years). The participants were subjected to visual
examination and by obtaining a digital photograph of the tongue on maximum protrusion to study the morphological varia-
tion like shape, borders and fissures of the tongue. The statistical analysis done using the Chi-square test.

Result: U-shape tongue was common in males compared to females and V-shaped tongue was more common in females
compared to males. A scalloped border was observed more in males compared to females, whereas smooth borders were
observed more predominantly in females compared to males. A multiple fissures were observed more in females compated to
males, whereas single fissures were observed more in males.

Conclusion: This study represents a preliminary method for analyzing the morphological characteristics of the tongue by
visual examination in male and female in Satara district. The surface characteristics of tongue show significant vatiations in
male and female and could serve as an aid in sexual dimorphism.
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Introduction shape, surface texture, and size. This uniqueness of tongue may

aid in individual identification and thus may serve as a new bio-

Identification of an individual plays a very important role in any
crime investigation, mass disaster, and deceased cases.|1| Human
identification is one of the challenging areas, and it is based on
unique physiological parameters is the central dogma of foren-
sic identification and biometric authentication. Traditional biom-
etrics like face, itis, fingerprint, palm print, and voice have been
used in biometric authentication but has an inherent limitation in
that they ate easily forged.|2] The tongue is a vital organ which
is well enclosed within the oral cavity, having its own blood and
nervous supply and is composed of extrinsic and intrinsic muscles
controlling its movement and also papillae which is characteristic.
It is unique to each person in its surface characteristics mainly,
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metric tool.[3] The uniqueness of the tongue print is that no two
tongues are the same, and studies have found that the tongue of
identical twins also does not resemble each other. The tongue
provides both static and dynamic features for authentication.[4]
It presents both geometric shape information and physiological
texture information which are potentially useful in identity veri-
fication applications. The shape of the individual tongue is con-
stant, notwithstanding its instinctive squirm and its physiological
textures are invariant even as the coating of the tongue changes.
[5] With this background, a study was designed to classify varia-
tions in morphological characteristics of the tongue as observed
on photographs and to assess the usefulness of tongue replica for
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personal identification.

Materials and Methods

A study was conducted in the setting of Department of Forensic
Science, Yashwantrao Chavan Institute of Science (Autonomous),
Satara, Maharashtra. For this study, a total sample of 200 study
participants of Satara district were enrolled using a non-probabil-
ity convenient sampling technique for the study.

Inclusion criteria

In total, 200 healthy subjects comprising of 100 males and 100 fe-
males in the age group of 11-30 years were enrolled for the study
after taking informed and written consent.

Exclusion criteria

Subjects with preexisting tongue disorders and any systemic ill-
ness were excluded from the study.

Method of data collection

After taking the informed consent, the examination of the tongue
was carried out after its prior cleaning together with abundant
rinsing of the oral cavity. The tongue was subjected to visual ex-
amination following which digital photograph of the dorsal sur-
face of the tongue was taken. In addition, subjects were asked to
protrude their tongue and the camera was used to capture the im-
ages of the tongue. The digital photographs of the tongue were
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taken under the same environment conditions and from a prede-
termined distance using a OPPO F17 Pro camera (48 megapix-
els quad-camera). The data collected were subjected to statistical
analysis using the Chi-square test. In this study, three morphologi-
cal characteristics were taken into consideration were the shape,
borders, and fissures of the tongue.

Shape of the tongue

The reference points were considered to determine the shape
of the tongue. The reference points included the region of the
tongue in contact with the commissures of the lips (when pro-

truded outside the mouth) and the tip of the tongue. The shape
of the tongue was categorized as Bifid, U Shape and V shape

[Figure 1].
Borders of the tongue

They were categorized as partially scalloped, scalloped and
smooth. [Figure 2].

Fissures of the tongue

They were categorized as absence of fissure, multiple fissures and

single fissure [Figure 3].
Results and Discussion

This study was designed to examine and classify variations in
morphological characteristics of the tongue as observed on digi-

Figure 1. Shape of the tongue.
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Figure 2. Borders of the tongue.
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Figure 3. Fissures of the tongue.
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tal photographs, to assess the usefulness of tongue replica for
personal identification in forensic science. The three different
morphological characteristics of the tongue considered were, i.c.
shape, borders, and fissures of the tongue. The study was per-
formed on 200 subjects, inclusive of 100 males and 100 females,
with an adult age group. The total sample was grouped into 2
Groups.

Group I : It consists of 100 male subjects.
Group II : It consists of 100 female subjects

The data were collected, tabulated, and subjected to statistical
analysis (Chi-square test). Out of 200 subjects, Group I consists
of 100 male subjects and Group 1I consists of 100 female sub-
jects [Table 1 and Graph 1].

Out of 200 subjects, in Group I, bifid tongue was noticed in 21
subjects, U-shaped tongue was noticed in 51 subjects, whereas
V-shaped tongue was observed in 28 subjects. In Group 11, bifid
tongue was noticed in 26 subjects, U-shaped tongue was noticed
in 29 subjects, whereas V-shaped tongue was observed in 45 sub-
jects. The association between the shape of the tongue and gen-
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der was found to be statistically significant (P < 0.05) [Table 2 and
Graph 2].

U-shape was predominantly common in males compared to fe-
males. V-shaped tongue was more common in females compared
to males. The reason for V-shaped tongue in females could be
smaller mandible size as compared to males.

Out of 200 subjects, in Group I, a partially scalloped border was
noticed in 39 subjects, a scalloped border was observed in 26
subjects, whereas a smooth border was noticed in 35 subjects. In
Group 11, a partially scalloped border was noticed in 44 subjects,
a scalloped border was observed in 19 subjects, whereas a smooth
border was noticed in 37 subjects. The association between bor-
ders and gender was not statistically significant (P > 0.05) [Table
3 and Graph 3].

The predominant border observed in the total sample was par-
tially scalloped borders. A scalloped border was observed more
in males compared to females, whereas smooth borders were ob-
served more predominantly in females compared to males. The
scalloped appearance of tongue is caused by pressing up against

Table 1: Gender distribution of total subjects in groups.

Males Females
Groups
n | Percentage | n | Percentage
Group I | 100 100 0 0
Group Il | 0O 0 100 100
Total 100 100 100 100

Graph 1. Gender distribution of total subjects in groups.

Table 2. Shape of the tongue.

Shape of Males Females ) P
tongue n | Percentage n | Percentage X
Bifid 21 21 26 26
U Shape | 51 51 29 29
10.541 | 0.005
V Shape | 28 28 45 45
Total 100 100 100 100

Graph 2. Shape of the tongue observed in the study subjects.
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Graph 3. Borders observed in the study subjects.

Graph 4. Fissures observed in the study subjects.

Table 3. Borders of the tongue.

Borders of Males Females ) P
tongue n | Percentage | n | Percentage X
Sijﬁ)ﬁlgd 39 39 44 44
Scalloped 26 26 19 19 1.446 1 0.485
Smooth 35 35 37 37
Total 100 100 100 100
Table 4. Fissures of the tongue.
Fissures of Males Females
tongue n | Percentage | n [ Percentage 12 P
Absent 44 44 61 61
Multiple 15 15 16 16
- 7.8471 0.02
Single 41 41 23 23
Total 100 100 100 100

teeth. A scalloped tongue was observed more in males compared
to females; the reason could be more parafunctional habits in

males.

Out of 200 subjects, in Group I, fissures were absent in 44 sub-
jects, multiple fissures were noticed in 15 subjects, whereas single
fissure was observed in 41 subjects. In Group II, fissures were
absentin 61 subjects, multiple fissures wete noticed in 16 subjects,
whereas single fissure was observed in 23 subjects. The associa-
tion between fissures and gender was found to be statistically sig-
nificant (P < 0.05) [Table 4 and Graph 4].

The predominantly fissures were absent in the total sample. A
multiple fissures were observed more in females compared to
males, whereas single fissures were observed more predominantly
in males compared to females.Fissures are simply a variation of a
normal tongue which appears on the dorsal surface of the tongue.

Fissures were more common in males compared to females, and
this could be because of large tongue size in males compared to
females.

Conclusion

The present study represents a preliminary method for analyzing
the morphological characteristics of the tongue by visual exami-
nation and to assess the difference in these characteristics in male
and female in Satara district. The surface characteristics of tongue
show significant variations in male and female and could serve
as an aid in sexual dimorphism. The lingual photographic image
can enhance personal identification along with other techniques
in forensic science. There are many biometrics have been used
and developed, but there is not much work done on tongue for

personal identification.
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