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Abstract

Background: Skeletal trauma analysis is crucial in the area of forensic anthropology for locating and analyzing 
wounds in human remains. For the evaluation and recording of bone injuries, a number of techniques and methods 
have been developed over the years, including ocular examination and cutting-edge imaging modalities. In order 
to determine the approaches used in diagnosing bone trauma, the goal of this systematic review is to critically 
study the body of current research. The goal of this study is to draw attention to the advantages, disadvantages, 
and recent technological developments of these techniques.

Aim: This study thoroughly examines the examination of skeletal trauma and the function of forensic anthropology 
in medicolegal cases, finding knowledge gaps and outlining potential directions for future research.

Method: To find relevant studies released within a certain timeframe, a thorough search across the largest scientific 
databases was carried out. Studies on the assessment of skeletal trauma and the use of forensic anthropology in 
medicolegal cases were also included. For methodological rigor, quality, and applicability, the chosen papers 
underwent careful evaluation. According to the particular approaches and procedures used in assessing skeletal 
trauma and the contributions of forensic anthropology to the field, data were retrieved, synthesized, and classified.

Conclusion: This systematic study examines several approaches for assessing skeletal injuries in medicolegal 
investigations, stressing their benefits and drawbacks as well as the function of forensic anthropology. For this 
discipline to improve accuracy and validity, advancements, established standards, and cutting-edge technology 
are essential.
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Introduction

Due to its insightful analysis of skeletal injuries, 
forensic anthropology plays a crucial part in medico legal 
investigations.[1] Determining the reason and manner 
of death, recreating the circumstances leading up to the 
trauma, and presenting evidence for legal procedures all 
depend on the diagnosis of skeletal trauma. [2] The study 
of skeletal remains using a variety of tools and procedures 
falls under the umbrella of forensic anthropology, which 
enables a thorough knowledge of trauma patterns and their 
consequences in medico legal settings. [3] Radiologists, 
forensic anthropologists, forensic pathologists, and other 
specialists must all work together to evaluate bone trauma. 
[4] Forensic anthropologists work to correctly record and 
interpret bone trauma using eye inspection, macroscopic 
analysis, imaging modalities, and cutting-edge analytical 
tools. [5] This study seeks to offer an extensive overview 
of the present state of knowledge in the field of forensic 
anthropology, identify research gaps, and suggest 
opportunities for future improvement. [6][7] To do this, a 
systematic evaluation of the methodologies and procedures 
used in analyzing skeletal trauma was conducted. [8] 
In recent years, technical improvements and improved 
collaboration among specialists from many disciplines have 
propelled the area of forensic anthropology to considerable 
advancements. [9] The assessment of bone injuries continues 
to be mostly dependent on conventional techniques like 
ocular inspection and macroscopic examination. [10] 
Visual examination is the process of carefully examining 
the surfaces of bones for indications of fractures, cuts, 
abrasions, and other traumatic lesions. [11] The kind and 
number of skeletal injuries can also be recognized and 
described via macroscopic examination. [12] While these 
traditional approaches still offer useful information, they 
are frequently supplemented with cutting-edge imaging 
technologies to improve accuracy and precision. [13] 
Forensic anthropology has been transformed by imaging 
techniques including X-rays, computed tomography (CT), 
and magnetic resonance imaging (MRI). [14] X-rays offer 
comprehensive pictures of the internal bone structures and 
can help to recognize and classify fractures. [15] The three-
dimensional reconstructions provided by CT scans enable 
more thorough evaluations of bone trauma. [16] Additionally, 
interior traumas like hemorrhages and organ damage may 
be seen more clearly thanks to CT scans. [17] Although it 
is less frequently employed in forensic anthropology, MRI 
can offer important information on soft tissue injuries and 
related trauma. [18] Skeletal trauma assessment might be 

revolutionized by new technologies that have just appeared. 
Skeletal remains may be accurately represented in virtual 
form thanks to three-dimensional scanning and modeling 
techniques like laser scanning and photogrammetry. [19] 
These digital models allow for manipulation, measurement, 
and analysis in ways that are not achievable with only 
physical specimens. [20] This technique makes it easier 
to recognize minor trauma patterns, helps to recreate the 
circumstances that led to the trauma, and permits the 
preservation of evidence while reducing the handling of 
delicate remains. [21] The field of forensic anthropology now 
includes analyzing bone trauma, thanks to developments 
in molecular and biochemical methods. [22] To resolve 
unsolved cold cases and major catastrophe situations, DNA 
analysis can be used to identify people and make linkages 
between remains and missing persons. [23] An individual’s 
geographic origin, food preferences, and migratory patterns 
can be determined using isotopic analysis, which looks at 
stable isotopes found in bone and teeth. [24] These details 
can be utilized to piece together a person’s life narrative 
and aid in finding remains during forensic examinations. 
[25] Despite improvements in the examination of skeletal 
injuries, forensic anthropology still faces several problems 
and restrictions. [26] The interpretation of trauma patterns 
can be challenging since a variety of variables, including 
age, sex, bone density, and the presence of underlying 
diseases, can affect how severe and how quickly skeletal 
injuries manifest. [27] The evaluation of bone trauma can 
also be made more difficult by the postmortem period, 
environmental conditions, and taphonomy processes. [28] 
Forensic anthropologists’ examination of skeletal injuries 
in medicolegal investigations is a crucial responsibility. 
This systematic study seeks to give a thorough overview of 
the procedures and approaches. [29]

Legal Aspect: 

In medicolegal investigations, the legal component 
of appraising bone trauma and forensic anthropology is 
crucial. The reliability and admissibility of evidence in 
court are ensured by adhering to scientific standards and 
legal regulations. [30] Forensic anthropologists are required 
to adhere to set procedures, record their techniques, and 
give expert witness testimony. The privacy and security of 
individual information must be maintained through a chain 
of custody standards. [31] For correct interpretations and 
just outcomes in legal situations, elements like as validity, 
dependability, precision, and ethical norms are crucial. 
When managing sensitive information, it is vital to adhere to 
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privacy rules and regulations. [32] The legal considerations 
cover the safekeeping, accurate documenting, and storage 
of skeletal remains and related evidence. Respecting these 
legal requirements encourages openness, defends the rights 
of everyone concerned, and maintains the fairness of the 
legal system. [33]

Medicolegal Aspect: 

The medico-legal issue arises when examining 
skeletal trauma and applying forensic anthropological 
techniques without first establishing the validity 
and admissibility of the evidence in court. [34] It is 
essential to follow scientific guidelines and validate 
the methods employed. The legal context must also be 
taken into account when interpreting skeletal trauma 
to correctly determine the cause and manner of death, 

identify the culprits, and administer justice. [35] To 
solve the medico-legal issues in this area, meticulous 
documentation, adherence to strict methods, and 
persuasive expert evidence are essential. [36]

Methodology

A thorough examination of the literature was 
done for this investigation utilizing the Bullion Words 
database. After a search produced 5530 results, 3960 
papers were chosen based on their quality and 
relevancy. A total of 1570 samples were identified 
after analysis. Samples that were improperly 
downloaded (210) were excluded. After 1360 full-
text papers were evaluated, 31 that met the inclusion 
requirements were added to the study.

Prisma Flow chart:

Result

The systematic study brought to light the wide 
range of approaches and tools used in assessing bone 
trauma for medicolegal inquiries. It shed light on the 
advantages, drawbacks, and developments of these 

strategies while highlighting the critical function of 
forensic anthropology in determining bone trauma. 
To improve the precision and validity of medicolegal 
investigations, the evaluation identified research gaps 
and urged more development and study in the area.
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Discussions

In medicolegal investigations, the assessment 
of bone trauma is extremely important. Skeletal 
trauma analysis is essential for diagnosing the reason 
and manner of death, recreating the events leading 
to death, and supplying evidence in court cases. 
Fractures, gunshot wounds, stab wounds, and other 
bone injuries can provide forensic anthropologists 
and investigators with important clues that help 
them find the criminals and administer justice. 
[37] Skeletal trauma is assessed using a variety of 
techniques for medicolegal investigations. These 
procedures include visual inspection, radiographic 
imaging, and sophisticated forensic technologies 
including computed tomography (CT) scanning and 
three-dimensional (3D) imaging. While radiographic 
imaging helps in evaluating internal bone injuries, 
visual examination enables the detection and study 
of surface lesions. A thorough evaluation of bone 
trauma is made possible by cutting-edge methods 
like CT scanning and 3D imaging, which provide 
detailed visualization and virtual reconstructions. 
[38] There are difficulties and restrictions associated 
with evaluating bone trauma in medicolegal cases. 
Accurately identifying and evaluating trauma might 
be made more difficult by postmortem changes such 
as bone changes and decomposition. Injuries may 
be difficult to interpret if remnants are fragmented 
or mixed together. Further obstacles to a thorough 
assessment of skeletal trauma include the restricted 
availability of cutting-edge imaging equipment and 
the absence of standardized trauma assessment 
methodologies. [39]

Conclusion

The methodologies and approaches used in 
assessing bone trauma for medicolegal investigations 
are clarified by this systematic study, which 
concludes. It highlights the necessity of continual 
study and development as well as the significance 
of forensic anthropology in this procedure. Forensic 
anthropologists can contribute to more accurate 
evaluations of skeletal injuries and increase the 
validity and reliability of the evidence used in 
medicolegal investigations by knowing the strengths, 
limits, and breakthroughs in this discipline. 
Standardized procedures, improved methods, and 

investigation of cutting-edge technology are crucial 
for developing forensic anthropology in medicolegal 
situations further.

Future aspect:

The creation of standardized procedures, the 
development of more accurate methodologies, and 
the examination of emerging technology are future 
issues in skeletal trauma and forensic anthropological 
evaluation for medicolegal investigations. The 
comprehension of trauma patterns and their 
interpretation will progress through interdisciplinary 
research and partnership initiatives. The development 
and improvement of forensic anthropology in 
medicolegal investigations will be aided by further 
innovation and study in these fields.
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