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Introduction

Age estimation remains one of the most challenging
tasks for forensic practitioners when establishing a
biological profile of unknown skeletonised remains.
Morphological methods [1] based on developmental
markers of bones can provide accurate age estimates;
yet, these become highly unreliable for ages over 35
when all developmental markers disappear. Current
methods are also highly population and sex specific
and individual differences must be considered when
interpreting the results. Aspartic acid racemisation [2],
Carbon dating [3] and DNA methylation [4] have all
shown to be accurate to no better than +/- 5 years. A
recent method using quantification of biomechanical
properties in conjunction with bone microstructure for
the mid-femur cortical bone has shown potential and
more accurate results [5]. In the present study we use
bone from the 4" rib of two cohorts. The physical
characteristics of ribs are less influenced by
mechanical stress compared to the femur throughout
life and ribs are convenient to access from the thoracic
cage during autopsy which would increase the
applicability of any such rib-based method.

Methods

This study used autopsy material (N=24) from two
forensic departments in Albania and Greece. The
sample was divided into two sets of twelve 4th ribs
each. A set of 28 parameters were measured by
standard bio-mechanical (nanoindentation), physical
(DSc, Helium Pycnometer) and histomorphometry
(porosity-Imagel, in-vivo cracks #) methods.

Results

Stepwise regressions were used to find those equations
that would produce the best ‘estimates of age at death’
vs real age of the cadavers. Six equations were
produced: In the best of cases an equation containing 7
parameters had an R’=0.97 (Figure 1); the worst
performing equation utilized just 2 parameters (cortical
porosity/Image] & density Pycnometer) with R*=0.80
and an average error estimate 4.49+0.34 (SD) yrs.

Conclusions

This study explores well-known changes in the
biomechanical properties of bone tissue and matrix,
which continue to change with age even after skeletal
maturity, and their potential value for age estimation.
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Figure 1: Predictive equation of ‘age at death’ a

function of = f(nano, DSc, Por, #) R’=0.97, maximum

error estimate 2.7yrs, average error = 1.78+0.68 (SD)

As a proof of concept we investigated the relationship
of 28 variables at the macroscopic and microscopic
level in an autopsy sample of 24 ribs. Stepwise
regression analysis produced an equation with
R?=0.972 and a standard error of 1.78 yrs +0.68 (SD).
This method outstripped all existing age-at-death
methods based on ribs thus providing a novel accurate
tool in the forensic investigation of human remains.
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