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Keywords: shape, size, and structure of the tongue to be different in men and
Tongue Print women. Therefore, it can be utilized by forensic odontologists as a
forensic Odontology support in an individual identification process.

ldentification

Introduction

The dorsal surface of the tongue is unique in each individual. This distinctive tongue feature
shows differences in each individual, even among identical twins. The shape and texture of the
tongue can be analyzed at any given moment, this organ is very helpful because it consists of
information that shows differences from one individual to another (Malik et al., 2022; Vijay et
al., 2019). Tongue prints (prints of the dorsal surface along with lateral boundaries) are helpful
in forensic dentistry identification when used with other methods, such as fingerprints,
palmprints, iris images cheiloscopy and rugoscopy, to identify suspects during forensic
investigations (Zhang et al., 2007; Khan et al., 2023).

While tongue prints offer promising applications in forensic odontology, it is important to
compare them with established biometric methods such as fingerprints and dental records.
Fingerprints, although widely used, can suffer from alterations due to aging, scarring, or
environmental damage. In contrast, tongue prints—characterized by robust three-dimensional
features—may exhibit greater resilience and reliability under specific conditions (Khan et al.,
2023; Arora & Kaur, 2019). The tongue is an internal organ easily removed from the mouth
for examination. However, the tongue is a well-protected organ from the external environment.
It is enclosed in the oral cavity by the floor of the mouth in the inferior aspect, the palatal in
the superior aspect, the pharyngeal region in the posterior, the lips in the anterior, and the
mandibular teeth in the lateral aspect. Based on this, the tongue is an easily used organ to
identify individuals and other evidence and identification systems (Malik et al., 2022; Arora &
Kaur, 2019).

Visual inspection and digital tongue photography have been tried and adopted methods so far.
This examination displays information about geometric shapes and physiological textures
potentially valuable for human identification. This information shows the dorsal morphology
of the tongue, its shape, and its tip. Gender dimorphism can be studied with data on tongue
characteristics that have been examined (Malik et al., 2022; Obid et al., 2023).
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Dental records are also critical in forensic identification, particularly due to their permanence
and ability to reflect individual characteristics like dental treatments and anomalies. However,
tongue prints could serve as a supplementary tool, providing an additional layer of verification
when dental records alone are insufficient. This combination could be particularly useful in
mass disaster scenarios, where comprehensive identification methods are crucial (Arora &
Kaur, 2019).

Body
Tongue Print

Examination of tongue prints in the process of visually identifying individuals based on shape,
size, color, texture, and other specific features (Hegazy, 1955). The typical structure of the
dorsal surface of the tongue is stratified squamous epithelium, with many papillae and taste
buds scattered on the tongue's surface. The papillae on the tongue are divided into four types
located on certain tongue parts. Filiform papillae have the most number but no taste buds. These
papillae are formed by increased keratinization and are involved in the mechanical aspect of
providing abrasion. The circumvallate papillae are arranged in an inverted V shape behind the
sulcus terminalis towards the base of the tongue. Fungiform papillae are located mainly on the
dorsal surface of the tongue and on the sides. The papillae of the foliate are located in the
posterior part of the tongue of the lateral border (Godbole et al., 2020).

Different specific features of the tongue are found in each individual, and the size of the tongue
can be identified through comparison with the size of the oral cavity. Various tongue shapes
found in individuals include oval, round, septate, triangle, square, rectangle, ellipse, and
hammer. Another distinctive feature of the tongue is a notch at the lateral border and geographic
tongue (Radhika et al., 2016; Stefanescu et al., 2014).

Table 1. Classification of features on dorsal surface of tongue

Textural variations in tongue | Shapes of tongue | Tongue geometry features
Elliptical
Hammer
Rectangular Length
Acute triangular Width
Obtuse triangular Thickness

Tongue fissure or tongue crack
Smooth tongue

Square
Round
Table 2. Classification of tongue features by Stefanescu et al.
Tongue texture | Shapes of tongue Longitudinal grooves Lingual apex
Ovoid
. . Ellipsoid I .
Physiological Rectangular Percgptlble/ |m_percept|ble Sharp
Scrotal Rectilinear/twisty
Geographic Pentagor_1al Superficial/deep Septate
Trapezoidal to
Asymmetrical
Analysis

The most feasible analysis for the examination of the tongue is three-dimensional analysis. The
most faithful impression intended for study models is the alginate-moulded impression, which
has the advantages of duplicating the most minute details and coming off the model easily.
This three-dimensional analysis can be performed by printing the tongue antagonist using
alginate and casting it with a cast. This tongue printing is done by applying alginate on the
surface of the dorsum tongue from the level of the oral commissures up to the lingual tip,
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including the edges. Digital imaging can also be done to see the original color and match the
tongue's position with a three-dimensional tongue print (Nimbulkar et al., 2020; Bhattacharyya
etal., 2023; Mani et al., 2021).

The analysis of tongue prints emphasizes the feasibility and necessity of three-dimensional
(3D) analysis for forensic purposes. 3D analysis allows for a comprehensive examination of
the tongue's surface, capturing details such as texture and fissures that two-dimensional
methods might overlook. This level of detail is crucial for accurate individual identification,
especially in cases where subtle morphological differences are significant (Nimbulkar et al.,
2020).

The use of alginate-moulded impressions is a practical method to capture these fine details.
Alginates, commonly employed in dental practices, are favored for their ability to replicate the
tongue’s intricate features, from the oral commissures to the lingual tip. The impressions
maintain the spatial relationships among features, which enhances the accuracy of
identification. Following the alginate impression, a detailed cast can be created, preserving the
tongue's surface features comprehensively (Nimbulkar et al., 2020; Bhattacharyya et al., 2023).

Additionally, incorporating digital imaging technology enriches the analysis by capturing the
tongue's color and position in three-dimensional space. Digital tools facilitate efficient
comparison and documentation, creating accessible databases for forensic analysis. These
technologies align with contemporary forensic science practices, improving both precision and
efficiency (Nimbulkar et al., 2020; Mani et al., 2021).

Tongue fissures refer to the presence of indentations or grooves present on the surface of the
back of the tongue. They can appear as a single groove or multiple grooves. They can be
shallow or deep. A smooth tongue refers to a tongue without crevices or cracks. The shape of
the tongue is analyzed by taking reference points at the lingual tip and the lingual sulcus which
are V-shaped. Other variations that have been observed on the tongue are the presence of
fibrous bands at the tip of the tongue, slight or partial slits at the tip of the tongue that look like
bifid tongues, etc., can also be seen (Radhika et al., 2016).

Sex Determination

Tongue prints can be used as a determinant of sex estimation. Several studies have shown
significant differences in size, texture, and shape between male and female tongues. The size
of the male tongue tends to be more comprehensive than the female's. Similarly, with the size
of the tongue length, males have a more extended tongue than females (Jayan et al., 2019;
Singh et al., 2020). The texture of the geographic tongue is more common in females than
males. Geographic tongue texture and plaque are also found in vulnerable populations aged 40-
50. As for younger ages, the texture of the tongue tends to be expected (Johnson et al., 2018).

Other studies found that tongues with a V shape tend to be found in females. At the same time,
males tend to have a U-shaped tongue. The condition of the fissure tongue is also quite
significant; in males, a type of multiple fissure tends to be found, while in females, single
fissure. Males also tend to find a superficial fissure tongue compared to females (Sreepradha
et al., 2019; Jeddy et al., 2017; Panchbhai & Parida, 2021). As for the condition of the border
of the tongue, males and females tend to have similarities, where, on average, they have a
smooth tongue border condition (Garg et al., 2020). In addition to the U and V shapes, the
hammer-shaped tongue tends to be found more in male patients, while it is more round/oval-
shaped in women (Surendra et al., 2020).

Identification can be made of them in mass disasters that cause human death with conditions
that cannot be recognized. Mass disaster events cause casualties on a large scale. For some
time, samples of blood, saliva, hard tissues (such as teeth and bones), and bite marks have been
commonly used to identify individuals (Garg et al., 2019). Based on studies that have been
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done, tongue prints are advantageous to help the identification process of forensic odontology.
Inindividuals who are already difficult to identify, tongue prints can support sex determination.
This is based on the shape and texture of the tongue that cannot be engineered and is identical
to each individual (Garg et al., 2020; Sangala et al., 2022).

Conclusion

Easy methods of examination and observation are helpful for forensic odontologists in
identifying an individual, especially in determining sex, which has significant differences in
characteristics between men and women. Despite the advantages, tongue prints are not without
limitations. Age-related changes and environmental factors can influence tongue morphology,
potentially affecting identification accuracy. It is also crucial to consider ethnic and racial
variations in tongue features, which necessitate population-specific research models.

Future research should explore these variables and work toward standardizing tongue print
analysis across diverse populations. The integration of 3D imaging and digital databases should
be further refined, ensuring that tongue prints become a reliable and reproducible tool in
forensic odontology.
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