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Abstract

Age determination in cadavers, human remains and living individuals may clarify issues with significant legal and

social ramification for individuals and in community. In cases of age estimation, medical ethics and legal rules are the
important factors, which should be considered. The choice of method has to take account of the individual circumstances of
each case. Most methods require either the consultation of specialized and trained scientist. The methods must be presented
to the scientific community, as a rule by publication in review form and the methods should be scientific accurate and results
should be reproducible .In this review we have described some important method of age determination and legal and social

issue involved in age determination in forensic medicine..

Keywords

Age Estimation, Clinical Forensic Medicine



Need of accurate methods for age determination in forensic practice

The need for accurate techniques for age estimation has never been grater than last two decades because of two main reasons

related to current sociopolitical development. The first reason is increasing number of unidentified cadavers and human remains, the
second reason isrise in cases requiring age estimation in living individuals with no valid proof of date of birth. These developments have

greatly underlined the importance of aging both in human remains and living individuals.

The implications of " lack of identification”" of a cadaver are not to be underestimated. Appropriate identification is important not only
for administrative and ethical reasons, but also because of serious legal consequences. In civil law the death of person (which can only
be proclaimed following correct identification of the deceased) changes the civil and juridical status not only of the deceased but also of
the relatives. Death has mgjor economic and financial ramification for the relatives arising from issues of inheritance and insurance. In
criminal law, lack of identification seriously hampers murder enquiries. Finally false or unidentified cadavers offer an opportunity to

illegally obtain identity documents and thereby switch identity.

When attempting to match unidentified remains against hundreds of missing individuals, age is a primary crucia factor for preliminary
screening procedures. Age estimation is therefore one of the slandered request made be police and juridical authorities upon the

discovery of dead body.

Estimation of age is also becoming crucia in living individuals. Many countries have registered in increase in the influx of individuals
lacking valid identity documents (e.g. refugees, illegal immigrants). This is resulted in an increase in the prison population of foreign
juvenile delinquents with no valid documents. Knowledge of age of living individuals without valid documents may be required to clarify
legal questions concerning the imputability of juvenile or young adult delinquents. Pension claims of older individuals or requests for

political asylum [1].

The demands of methods of age determination are dependent on circumstances of individual cases. In many cases an appropriate age
estimation by trained and experienced persons based on anthropological / dental status, which can be performed quickly and
immediately, is sufficient for example for confirmation of the identity of a deceased in connection with other findings. However, in other
cases age estimation is has to be as accurate as possible- for example if the identity of a victim of a murder case is unclear or if legal
questions concerning the imputability of young delinquents have to be clarified. In such cases age estimation may play a centra role in
clarification of questions, which have a major legal and socia impact for individuals as well as for community; this is the peculiarity of

age estimation in forensic practice. In such a framework, methods of age estimation have to fulfill specific demands.

The main question: Which methods can fulfill these specific demands

Numerous papers concerning age estimation have been summarized in different review articles and in books [2-5]. Most of the review



givesindications as to the preferred methods according to the authors. But usually no statistically founded reasons for such a choice are
given. Not infrequently methods which are commonly considered inaccurate (such as ectocranial suture closure) are still recommended.
This may be mainly ascribed to the lack of consistent data concerning the accuracy of methods for age estimation. Studies that test
various methods in an independent material are rare and as rule limited to specia fields (e.g. dental and skeleton methods) [6-9]. A
comparison of different methods with regard to their accuracy based on published origina data can be performed only with severe
limitations. The methods have been developed on the samples of differing or unknown size and age structure. In many cases there is

lacking of details regarding the procedures used and in some cases there are even statistical inconsistencies [10].

This overview is an attempt to summarize relevant information about these methods and to give recommendations for their application.

We have attempted to restrict cited literature to original, basic and/or recent literature which we believe will be of greatest value.

Methods for age deter mination

In childhood, age estimation can be performed by using morphological methods, because a great number of age dependent
morphological features especially of dental and skeleton system can be evaluated. At the end of skeletal growth and development, only
afew age dependent features like development of third molars and of bones of wrist and hand remain to be used for age estimation by
morphological methods, resulting in decrease in accuracy with increasing age. In adulthood, the accuracy of most morphological
methods is poor: In this age group a biochemical method based on aspartic acid racemization in dentine offers the most accurate

results.

Table-1 shows the methods for age estimation in childhood and adolescence. Table 2 shows recommended method for age

determination in adulthood. The detail method for age estimation can be obtained from the cited literature.
@ Click here to download tables 1 and 2.

Final remarks

1. The choice of method has to be consider the specific circumstances of the individual cases. In details, the following questions must
be clarified to enable an optimal choice: What accuracy is needed? Which age range is to be expected? Are sex, race, and ethnic
origin known and to be considered? In cadavers. Which material can be analyzed (Elapsed time since death? Environmental factor? )?

In living individuals. Which ethical and legal regulations have to be considered?

2. Published data should not be used uncritically for age determination. Special education and training is required for the application of

all effective methods. An adequate calibration by each "user" isto be strongly recommended to avoid systemic errors.

3. Every recommended method is represented by several scientific groups, each of them using their very own methodological protocol

and different procedures for evaluation of their method. This leads to several limitations in compatibility, reproducibility and verification.



In a time in which quality control has achieved a great importance in all fields of the biomedical sciences it is surprising how few
attempts have been made to find common standardization, calibration and evaluation procedures for methods for age determination. At
the moment, there are no generally accepted guidelines concerning quality assurance in age estimation. Efforts in these directions are
necessary in order to guarantee quality standards and adequate answers to the important legal and socia issue of age estimation in

forensic medicine.
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