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Introduction

This article validates a precise method for three-dimensional facial reconstruc-
tion, a critical tool in identifying unknown individuals, by skillfully employing age-
appropriate templates. What this really means is that utilizing templates that metic-
ulously match a person’s chronological age significantly enhances the accuracy
and overall reliability of facial reconstructions, providing invaluable aid in complex
forensic investigations [1].

This systematic review offers a comprehensive set of essential recommendations
for forensic anthropologists, specifically detailing optimal approaches for analyz-
ing and subsequently reporting instances of sharp force trauma, particularly when
such injuries manifest on the sternum and ribs. Here’s the thing: adopting consis-
tent, thorough, and standardized reporting practices is paramount for improving
the evidentiary quality and integrity in legal proceedings related to these specific
types of injuries [2].

This article forcefully underscores the absolutely vital role forensic anthropologists
perform in identifying individuals, especially within highly complex and sensitive
situations such as long-term missing persons cases and devastating mass disas-
ters. What this means is that their highly specialized skills in skeletal analysis,
which encompass a deep understanding of human osteology, become utterly in-
dispensable when traditional identification methods, like dental records or finger-
prints, prove insufficient or are simply unavailable [3].

This review delves deeply into the most recent and significant advancements oc-
curring within the field of forensic taphonomy, with a specific and focused em-
phasis on how decomposition processes interact dynamically with various micro-
environments surrounding the remains. Let’s break it down: a granular under-
standing of these intricate interactions is fundamental. It empowers forensic an-
thropologists to more accurately and precisely estimate the post-mortem interval,
a crucial time element for effective criminal investigations and broader forensic
analyses [4].

This review article synthesizes the very latest developments and methodologi-
cal refinements in utilizing skeletal markers for the precise estimation of ancestry
within the discipline of forensic anthropology. What this really means is that con-
tinuously improved and refined techniques for ancestry estimation are incredibly
helpful; they effectively narrow down the pool of potential identities for unknown hu-
man remains, thereby making the entire identification process considerably more
efficient and targeted for investigators [5].

This research explores a novel and innovative method specifically designed for es-

timating age-at-death from the adult human mandible, skilfully leveraging observ-
able morphological changes that occur around the mental foramen. This technique
is powerfully combinedwith a sophisticatedmachine learning approach. Here’s the
thing: this fresh approach offers a promising, more objective, and potentially more
accurate way to determine a person’s biological age directly from skeletal remains,
moving beyond subjective assessments [6].

This study introduces an Artificial Intelligence (AI)-driven method specifically tai-
lored for sex estimation, utilizing detailed characteristics of the human sternum
derived from advanced computed tomography (CT) data. Let’s break it down: the
application of sophisticated Artificial Intelligence algorithms to high-resolution CT
scans of the sternum represents a significant advancement, providing forensic an-
thropologists with a more advanced and potentially far more accurate tool for the
crucial task of identifying biological sex in forensic contexts [7].

This article thoughtfully explores the evolving and expanding landscape of forensic
anthropology’s involvement in critical human rights investigations, drawing insight-
ful lessons from extensive experiences within Argentina and carefully discussing
significant future challenges that lie ahead. What this really means is that forensic
anthropologists are increasingly recognized as absolutely crucial professionals,
instrumental in meticulously documenting atrocities, identifying countless victims,
and ultimately contributing significantly to the global pursuit of justice for human
rights violations [8].

This systematic review rigorously assesses the practical utility and effectiveness
of photogrammetry as a method for both documenting and comprehensively ana-
lyzing skeletal remains in the specialized field of forensic anthropology. Here’s the
thing: photogrammetry offers an exceptionally cost-effective, non-invasive, and re-
markably precise method for creating highly detailed three-dimensional models of
skeletal evidence, thereby substantially enhancing both the initial documentation
process and all subsequent, in-depth analytical procedures [9].

This systematic review specifically focuses on understanding how osteometric
sorting techniques are diligently applied to meticulously analyze commingled
skeletal remains, such as those commonly found in complex scenarios like mass
graves or disaster sites. What this means is that these specialized methods are
absolutely vital; they enable forensic experts to accurately distinguish and then
correctly re-associate individual bones belonging to multiple people, a complex
process that is critical for successful identification in the most challenging and
complex forensic cases [10].

Description

Page 1 of 3



Rinaldi M. J Forensic Med, Volume 10:3, 2025

Forensic anthropology stands as a critical and evolving discipline, absolutely es-
sential for the identification of unknown human remains and for providing profound
insights into the circumstances surrounding death. This specialized field proves
particularly indispensable in highly complex and often sensitive scenarios, such
as long-term missing persons cases and the aftermath of devastating mass disas-
ters, where traditional identification methods like fingerprints or dental records fre-
quently fall short [3]. Anthropologists meticulously employ a comprehensive range
of specialized skeletal analysis skills to establish a robust biological profile, which
fundamentally includes estimating age-at-death, determining biological sex, as-
sessing ancestry, and identifying any unique individualizing characteristics. The
precise application of these multifaceted techniques is crucial for effectively nar-
rowing down the vast pool of potential identities for unknown remains, thereby
rendering investigations significantly more efficient, targeted, and ultimately, more
successful [5].

The field has witnessed remarkable and significant advancements in refining its
core identification techniques. For example, methods for three-dimensional fa-
cial reconstruction have undergone rigorous validation, explicitly underscoring the
paramount importance of meticulously using age-appropriate templates. This en-
sures the achievement of more accurate and inherently reliable results in cru-
cial forensic investigations [1]. Moving beyond superficial external features, re-
searchers are concurrently developing novel and highly innovative approaches for
internal analyses. A particularly promising method for estimating age-at-death, for
instance, skilfully leverages observable morphological changes occurring around
the mental foramen within the adult human mandible. This technique is further
enhanced by its combination with sophisticated machine learning approaches,
collectively offering a notably more objective and precise determination of a per-
son’s age directly from skeletal remains [6]. In a similar vein, Artificial Intelligence
(AI)-driven methods are being progressively introduced for the crucial task of sex
estimation, specifically by utilizing detailed characteristics of the human sternum
derived from advanced computed tomography (CT) data. This represents a signifi-
cant leap, providing forensic anthropologists with a more advanced and potentially
far more accurate tool for identifying biological sex in various forensic contexts [7].

The thorough analysis of trauma and the meticulous documentation of skeletal evi-
dence are also areas benefiting immensely from ongoing research and systematic
reviews. Essential recommendations have been compiled for forensic anthropol-
ogists, guiding them on how to meticulously analyze and comprehensively report
instances of sharp force trauma, with specific attention given to injuries found on
the sternum and ribs [2]. The adoption of consistent, thorough, and standardized
reporting practices in these areas is not merely beneficial but demonstrably im-
proves the overall quality and integrity of evidence presented in legal proceedings.
Furthermore, for the effective documentation and subsequent detailed analysis of
skeletal remains, photogrammetry has emerged as a particularly practical and valu-
able utility. Here’s the thing: this non-invasive technique offers an exceptionally
cost-effective and remarkably precise method for creating highly detailed three-
dimensional models of skeletal evidence, thereby substantially enhancing both the
initial documentation process and all subsequent, in-depth analytical procedures,
ensuring a comprehensive record [9].

Understanding the post-mortem interval, or the time elapsed since death, remains
another absolutely vital aspect of countless forensic investigations. Recent and
significant advancements in forensic taphonomy, a sub-discipline focused on de-
composition, delve deeply into how decomposition processes intricately interact
with various micro-environments surrounding the remains. Let’s break it down: a
granular and deep understanding of these complex interactions is fundamentally
critical. It empowers forensic anthropologists to more accurately and precisely
estimate the time since death, a temporal element that is consistently crucial for
effective criminal investigations and broader forensic analyses [4]. In extremely
challenging scenarios involving multiple individuals, such as those encountered

in mass graves or major disaster sites, specialized osteometric sorting techniques
are diligently applied to meticulously analyze commingled skeletal remains. These
sophisticated methods are absolutely vital for enabling forensic experts to accu-
rately distinguish and then correctly re-associate individual bones belonging to
multiple people, a complex process that is paramount for successful identification
in the most challenging and complex forensic cases imaginable [10].

Beyond individual identification, forensic anthropology is increasingly expanding
its crucial scope into broader humanitarian efforts and international justice. The
discipline plays an increasingly recognized and absolutely crucial role in human
rights investigations, drawing invaluable insights and lessons from extensive prac-
tical experiences in regions such as Argentina and actively engaging in discus-
sions about significant future challenges that lie ahead [8]. What this really means
is that forensic anthropologists are becoming instrumental professionals globally;
they are key in meticulously documenting atrocities, ensuring the dignified identi-
fication of countless victims, and contributing profoundly to the worldwide pursuit
of justice for human rights violations. This profound interdisciplinary involvement
vividly highlights the evolving and expanding landscape of the field, unequivocally
showcasing its indispensable contributions to both individual identification and the
broader quest for societal justice.

Conclusion

Forensic anthropology is a vital field that continuously advances methods for
human identification and analysis in complex cases. Recent research high-
lights improved techniques for three-dimensional facial reconstruction using age-
appropriate templates, leading to more accurate results. The discipline also fo-
cuses on precise age-at-death and sex estimation, with novel approaches involv-
ing machine learning on mandibular changes and Artificial Intelligence applied to
sternum CT data, offering more objective tools for analysis.

The field extensively covers trauma analysis, with systematic reviews providing
recommendations for reporting sharp force trauma on the sternum and ribs, em-
phasizing consistent documentation for legal proceedings. Advances in forensic
taphonomy help estimate post-mortem intervals by understanding decomposition
in various micro-environments. For cases with commingled remains, osteomet-
ric sorting techniques are crucial for distinguishing and re-associating individual
bones, particularly in mass grave scenarios. Furthermore, photogrammetry is be-
ing utilized as a cost-effective and precise method for documenting and analyzing
skeletal evidence through 3D modeling. Beyond individual identification, foren-
sic anthropologists are increasingly involved in human rights investigations, doc-
umenting atrocities and identifying victims to support justice worldwide. These
collective advancements underscore the discipline’s evolving role and its indis-
pensable contributions to both criminal justice and humanitarian efforts.
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