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Abstract

Forensic Odontology is a budding science that utilizes dental knowledge in the court of law. It has now
proved itself as an important science in medico-legal issues and personal or individual identification, gender
& age determination. Ameloglyphics stands for imprints of the tooth and the enamel rod end patterns on the
surfaces of the tooth. Teeth are resistant to environmental alterations like fire, desiccation, or decomposition.
Enamel rod patterns are unique and are different for every individual. This review covers the basics of using
enamel rod end patterns that are employed in personal identification in natural calamities.
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Introduction

Forensic odontology is a branch of dentistry that
involves the application & identification of individuals
comparing the ante- and post-mortem records. Like
fingerprints, ameloglyphics are analogue to identification
and is unique with a record that remains for lifetime.'
There should be working establishments & centers with
facilities at the dental laboratories. Even it should be
mandatory to maintain records for all dental clinic &
hospitals either government or private.

Amelo stands for enamel whereas glyphic suggests
that carving thus Ameloglyphics stands for enamel
rod patterns and tooth prints. Enamel could be a spin-
off of germ layer cells. 3 Enamel rod is the structural
unit which is synthesized by specialized cells the
ameloblasts. Ameloblasts form enamel rods in associate
undulating and inter-twining with the enamel rods.!
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Enamel descends from the ectoderm. It is a complex
organized procedure derived from specialized cells the
ameloblasts. They are laid in an undulating and inter-
twining path that provides a high tensile strength that
traverse in different directions.*

Biometrics-play a vital role in determining the
tooth prints. They have constraints when decomposed,
burned, fragments of calcified tissues are the remnants.
As enamel is highly mineralized that forms enamel
prism or rods (Hunter Schreger bands)so it withstands
the degradation procedures during post mortem.’
Biometric analysis of enamel conceals each intra- and
inter-individual variation that is distinctive and specific
to either gender. The formation of the enamel prisms
may be categorized into 3 main patterns with Prisms
being circular, aligned in parallel rows and keyhole look
types.°

Orientation of enamel rods: The orientation of
enamel rods is perpendicular to the dentin surfaces they
are slightly different in deciduous and the permanent
dentition. In deciduous dentition, enamel rods lie in a
horizontal plane in the cervical and middle third that
becomes oblique in the incisal and occlusal third with
vertical in the incisal edge or the cusp tips.?

In permanent dentition arrangement is similar to
deciduous teeth in the occlusal and middle thirds but
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show a rootward inclination or outward orientation in
cervical third. The enamel rods also known as enamel
prisms are described as circular, parallel or key whole
appearance type patterns. In another classification they
classified these enamel rods into Wavy branched & un-
branched, Linear branched & un-branched, Whorl open,
closed and Loop varieties’

Recording Enamel rod end patterns: There are
several techniques for recording the patterns of enamel
rods that are useful in mass disasters. In Ameloglyphics,
recording of enamel rod is done by using acid etchant,
acetate peel technique, and automated biometrics
for producing accurate enamel rod end patterns.*
Macroscopically pattern of enamel rods appears
incrementally on the tooth surface as perikymata but
microscopically, they have a unique direction, which is
different from adjoining group of enamel rods unique to
ever person.®?

1. Acid Etching: It removes the surface mineral
element within the rod and rod sheath. But as the
rods and rod sheaths have different mineral density,
the etching leads to uneven dissolution of the surface
enamel with the removal of the smear layer.

Procedure: Initially the tooth is scaled and polished
acid etched using 37% orthophosphoric acid for 30
s the preferred site being the buccal/lingual surface
of tooth. Thereafter the surfaces are rinsed with
water, dried & conditioned using a drop of acetone
and covered using cellulose acetate film and left
undisturbed for 20 minutes which is pulled gently
and transferred to a clean glass slide for microscopy.
Slides are visualized under a light microscope
under different magnifications along with a digital
camera that is sent for biometric conversion using
fingerprint analysis software.!?

Uses: It can be used as an accurate personal
identification tool. Ameloglyphics is an easy, cheap
and fast procedure. It can be readily used as an
adjunct antemortem dental record of firefighters,
soldiers, jet pilots, etc.

2. Peel technique: It enables the study of the tooth
structures in a 3-dimensional form that is completely
mineralized as enamel. This process doesn’t require
the routine decalcification, sawing, and mounting.'!

Procedure: It is a modification of the cellulose
acetate peel technique Here the enamel rod end
patterns are duplicated on cellulose ester paper,
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rubber base impression materials, plastic wrap tape.
It completely reproduces the distinctive patterns,
sub-patterns of surface enamel rod end. Verifinger
software readily matches the enamel rod end
patterns with specific identification.®

Advantages: This process is simple & inexpensive
with a rapid method in making replicas of dental
hard tissue surfaces.'?

3. Automated Biometric analysis: Biometric-based
identification is primarily used for fingerprint
recognition, facial recognition, and iris scanning
using automated systems and software tools.
Similarly, amyleglyphics have certain desirable
prerequisite characteristics, like uniqueness, easy
transmit ability, to acquire as uninvasive as and
distinguishable to humans. Software applications
like M2SYS fingerprint SDK software system, Sig
ID biometric fingerprint software system, Verifinger
standard SDK etc.”!3

Minutiae points are the broken lines that
appear as endings of lines, dots, small lines, ponds,
bifurcations. Multiple bifurcations are collectively
termed minutiae. The minutiae sets can be coordinated
using manytechniques. In the case of fingerprints,
matching a print poses a big computational problem
due to the following three factors: Poor quality, very
large fingerprint database, structural alteration of the
fingerprint images.'* These become irrelevant in tooth
prints because being a hard surface enamel rod ending
produces a good quality digital image and does not
show distortion as in the fingerprints.® Thus forensic
investigation, the team should compulsorily have dental
personnel who specializes in forensic odontology. '

Need for Further Research: Dental caries being
a complex process involving microbiologic action
resulting in destruction as well as loss of tooth structure.
Ameloglyphics can be utilized in determining tooth
surfaces affected by caries than on relatively unaffected
surfaces. Until now it doesn’t illustrate any predisposing
structural variations in dental caries or any variation
in the shape or orientation of the rods.>'®. Even as we
are aging, changes occur in the enamel structure due
to continuous micro and macro wearing like attrition,
abrasion & erosion of the tooth surfaces. Thus inducing
a possible change in the structure of the rods. So the
pattern is to be recorded and checked for any specific
pattern. Thus requiring a need for further research.!’
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Conclusion

Enamel is the hardest structure in the body, it is
exposed to continuous wear & tear. Processes like
routine tooth brushing, abrasion, erosion, exposure to
acidic occupational hazards, wear the enamel to expose
the underneath layer. Since teeth can withstand extreme
temperatures, dental findings should be a technique of
choice for disasters. Thus, the biometrics reveals that the
enamel rod-end patterns are unique for individuals. The
reproducibility and reliability of the pattern suggests
its utility as a reliable tool for identification in mass
disasters.
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