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FEATURES OF SKELETAL REMAINS FORENSIC EXAMINATION

Abstract. Bone examination plays a crucial role in forensic medicine and
criminology. It not only allows for the identification of individuals and determination
of the cause of death but also provides important information for understanding the
circumstances leading to death. This information is critically important for ensuring
justice in criminal investigations and civil cases. This article analyzes contemporary
literature from domestic and international scientific communities, describing the main
methods and their features in the examination of skeletal remains. The aim of the study
Is to analyze scientific literature on the features of the examination of skeletal remains
and their significance in the work of a forensic expert. During the search for information
on the features of skeletal remains examination, various combinations of keywords
were used: "forensic anthropology,"” "thanatology," "skeletal remains,"” "charred,” "time
since death," "postmortem interval estimation," and others. The review covers the past
10 years. After reviewing the annotations and full texts of over 78 articles, 33 sources
of domestic and foreign literature were selected for review. In the process, a
bibliosemantic method was used to determine the state of the outlined issues, as well as
to study and analyze the results of scientific research presented in literary sources and
electronic resources. As a result, it was found that modern scientific trends show that
the examination of skeletal remains is a dynamic field that is constantly evolving.
Despite significant progress, many problems remain that require further research and
methodological improvement. The introduction of new technologies and methods will
enhance the accuracy and efficiency of experts' work, ensuring reliable results for legal
and scientific purposes. Therefore, it is important not only to implement new
technologies and examination methods in the future but also to improve existing
research methods.

Keywords: forensic anthropology, thanatology, skeletal remains, charred,
postmortem interval, postmortem interval estimation.
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OCOBJUBOCTI CYJIOBO-MEJUYHOI EKCIIEPTU3H
CKEJIETOBAHUX TPYIIIB

AnoTanis. KicTkoBa excriepTrsa Biiirpae oJiHy 3 KIIFOUYOBUX POJIEH y CyAOBIH
MEIUIIMHI 1 KpuMiHaiicTuill. BoHa no3Bossie HE TUIbKU 1AeHTU(]IKYBaTH 0CO0Y 1
BCTAaHOBUTH MPUYUHY CMEPTI, ajie ¥ HaJae BaXJIUBY 1H(QOpMAIlito IJi1 pO3YMiHHS
0o0CTaBWH, 110 Tpu3BeIH A0 cMepTi. Lg iHdopMmallis € KPpUTHIHO BAKIUBOKO JIJIs
3a0€3IeUeHHS CIIPaBENIMBOCTI, K y BUMAaJAKaX KPUMIHAJIBLHUX PO3CIIiyBaHb, TaK 1
y BHUIAJIKaX PO3TISAYy ITUBUIRHUX CIIpaB. B maHiii cTaTTi mpoBeIeHO aHali3 Cy4acHO1
JiTepaTypH BITUYM3HSAHOI Ta CBITOBOI HAYKOBOI CIUJIBHOTH, B SIKUX OINKCaHI OCHOBHI
METOJIM Ta X 0COOJIMBOCTI EKCIIEPTU3H CKEJIETOBAHUX TPYMHiB. MeTa HoCiKeHHS —
IMPOBECTH aHai3 HAYKOBHX JIITEPAaTypHUX JDKEpel 3 MUTaHb OCOOJIMBOCTEN
eKCIIEPTU3MU CKEJIETOBAHUX TPYIIIB, iX 3HAYEHHA y POOOTI CYJOBO-MEIUYHOTO
excriepta. Ilim wac momryky iHQopmarii 3 NMUTaHb OCOOJMBOCTEH EKCIEePTU3U
CKEJIETOBAHUX TPYMiB OyJI0 3aCTOCOBAHO PI3HI KOMOIHAIlT TaKUX KIFOUOBUX CIIIB:
“cynoBa aHTPOIIOJOTIA”, “‘TaHATONIOTIA”, ‘“‘CKEJIeTOBaHI OCTaHKHW , ‘“0OByTJeHI”,
“IaBHICTh HACTAHHS CMEPTI1”, “OLIHIOBAHHS TOCMEPTHOTO 1HTEpBay” TO1IO. Oris
npoBeneHnit Ha TIMONHY 16 pokiB. Ilicas o3HallOMIICHHS 3 aHOTAIISIMH Ta TTIOBHUM
TEKCTOM MoHaj 78 ctatei Oyno BigiOpano 33 mxepena BITYU3HAHOI Ta 3apyO1KHOT
JITEpaTypu IJs MIATOTOBKH OrIsmy. Y Tmporeci pobotu Oysio 3acTOCOBAHO
010J110CEMaHTUYHUIT METOJ /Il BU3HAYEHHS CTaHy OKPECJICHHUX MHUTaHb, a TAKOXK
JUTSl BUBYCHHSI Ta aHAJI3y pe3yJbTaTiB HAyKOBUX JIOCHIKEHb, TPEICTABICHUX Y
JiTepaTypHUX JKepeliax Ta eNeKTPOHHUX pecypcax. Sk HacliJOK BCTaHOBJICHO, L0
CydacHI HAayKOB1 TEHJEHIII MOKa3yloTbh, [0 €KCHEPTH3a CKEJIETOBAaHUX TPYIIB €
JUHAMIYHOIO Tally33l0, fIKa MOCTIMHO po3BHBAaEeThCcs. HeszBakarouum Ha 3HAYHUUN
nporpec, 3aIUIIaeThcs 0arato mpoosem, ki NOTPeOYIOTh MOAANBIINUX TOCTIKEHb
1 BJOCKOHAJICHHS METOJMK. BNpOBa/KeHHS HOBUX TEXHOJIOTIH Ta METOMAIB
JO3BOJIUTH MIABUIIMTH TOYHICTH 1 €()EKTUBHICTh POOOTH EKCIEPTIB, 3a0e3neuyoun
HaJ1iHI pe3yJbTaTH IJs IOPUANYHUX 1 HayKOBUX Lieid. ToMy B mojanbiiomy €
BOKJIMBUM HE TUIBKH 3alPOBAKEHHSI HOBITHIX TEXHOJIOT1H 1 METO/IB €KCIIEPTU3H,
a ¥ yJOCKOHAJICHHS B)KE€ HasIBHUX METO/IIB JTOCITiPKEHHSI.
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Kuaro4oBi cjioBa: cyoBa aHTPOMOJIOTiS, TAHATOJIOTIS, CKEJIETOBaHI OCTaHKH,
0OByTJICHI, TaBHICTh HACTAHHS CMEPTI, OI[IHIOBAHHS ITIOCMEPTHOTO 1HTEpBAITY.

Statement of the problem. The examination of skeletonized corpses is one
of the most complex and multifaceted tasks of forensic medical practice, which
requires experts to have deep knowledge and mastery of specialized methods for
identifying the person and establishing the causes and time of death [1, 2]. This
problem has gained special relevance in modern forensics, both at the world level
and in Ukraine, which could be solved by various methods, in particular,
anthropometric ones. The database of anthropometric parameters of Ukrainians still
remains fragmented and incomplete [3, 4, 5]. Additionally, the issue is complicated
in cases of mass burials associated with genocide, natural cataclysms [6] and
disasters [7], as well as mass forced or illegal population migration, which further
complicates the process of identifying the dead [8]. Such cases complicate the work
of experts and require the use of the latest techniques to ensure the accuracy and
reliability of the results.

DNA analysis. This is one of the most accurate methods that allows
identifying a person even in cases where other methods cannot be used [9, 10]. DNA
material is usually extracted from bones, teeth, or other well-preserved parts of a
skeleton. However, this method has a number of limitations: DNA often degrades
under the influence of external conditions (temperature, humidity, time), which can
make identification difficult or impossible. In addition, the cost of conducting a
DNA examination is high, which makes it unavailable in many cases.

Anthropological analysis. This method includes the assessment of
morphological characteristics of the skeleton to determine gender, age, ethnicity and
other characteristics [11]. One of the main disadvantages of anthropological analysis
IS its subjectivity and dependence on the expert's experience. In addition, the
skeleton may be partially damaged, which makes it difficult to determine the
necessary parameters.

Radiological methods (x-ray, CT, MRI). These methods make it possible to
visualize the internal structures of bones and detect hidden damage or foreign objects
[12]. Computed tomography (CT), which creates a three-dimensional image of the
bones for detailed analysis, is particularly effective. However, these methods cannot
always provide an accurate determination of the time of death, especially if the soft
tissues have already completely decomposed. In addition, their use requires high-
tech equipment and specialists [13].

Radioisotope analysis. Stable isotope ratio analysis is becoming a key tool for
forensic investigators. It is particularly useful in missing person investigations,
helping to identify unknowns through geolocation history reconstruction, determine
the number of individuals involved, and separate or link remains from mixed groups
[14]. However, radioisotope analysis is not accurate enough to determine the time
of death and may also be limited by bone degradation under the influence of external
factors.
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The latest technologies (artificial intelligence [15], isotope analysis, virtual
autopsy [16]). The involvement of artificial intelligence in the examination of
skeletonized remains allows for automated analysis, including the determination of
gender, age and ethnicity with high accuracy. Isotopic analysis helps estimate the
diet and geographic origin of an individual. Virtual autopsy or virtual autopsy uses
highly sensitive scanners to detect subtle pathological changes, but these methods
are expensive and require specialized equipment, which limits their widespread use.

Despite significant progress in the development of methods of examination of
skeletonized corpses, many of them have their shortcomings [17], which complicate
the process of identification and determination of the time of death. Special attention
needs to be paid to the integration of the latest technologies into the practice of
forensic medical examination, which will increase the accuracy of the results and
reduce the risk of errors. At the same time, it is necessary to improve existing
methods to make them more accessible and effective in conditions of limited
resources [18, 19]. The accumulated volume of literature on this topic needs to be
summarized and systematized.

The purpose of the article — conducting an analysis of scientific literary
sources on the specifics of examination of skeletonized corpses.

Research objects and methods. The scientometric databases Scopus, Web
of Science, and Google Scholar were used to analyze literary sources. The criteria
for including articles in the review were: publication in the period from 2008 to
2024; the presence of keywords such as "forensic anthropology", "“thanatology",
"skeletal remains™, "charred”, "time of death", “estimation of the post-mortem
interval™, etc.; open and accurate data on research materials and methods; a clear and
homogeneous sample in sufficient quantity. After reviewing the abstracts and
reading the full texts of 78 articles, 33 sources of domestic and foreign literature
were selected for the preparation of the review.

In the course of the work, the bibliosemantic method was used to determine
the status of the outlined issues, as well as to study and analyze the results of
scientific research presented in literary sources and electronic resources.

Presentation of the main material.

Research results and their discussion.

The analysis of literary sources shows that the examination of skeletonized
corpses remains one of the most difficult tasks of forensic medical practice, which
requires the improvement of existing methods and the introduction of the latest
technologies. Given that bodies are often found in a state of high decomposition,
especially during military conflicts, mass burials [20] in occupied territories or mass
disasters, determining the cause of death and identifying the person are critical
aspects that determine the success of investigative actions and further legal
proceedings.

One of the main methods used to identify skeletal remains is DNA analysis
[21]. Comparison with the genetic material of possible relatives allows identification
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of a person even in the absence of other evidence. Determining the time of death is
another important aspect. The stages of decomposition help determine the
approximate time of death. Research methods include X-rays, scans and chemical
analysis. Radiography helps to reveal the internal structures of bones, possible
hidden fractures or foreign objects. Computed tomography (CT) creates a three-
dimensional image for detailed analysis of bones and possible injuries [22].
Magnetic resonance imaging (MRI) is less commonly used for bone, but can be
useful for analyzing soft tissue remnants.

Virtual anthropology is the use of anthropological methods to analyze 3D
models of human remains. Despite the significant progress achieved over the last
decade, there are still several unsolved questions regarding the reliability of these
models and their correct application [23], and in many countries, in particular in
Europe, there are no modern collections of skeletons, which complicates the
development of forensic anthropological methods. Researchers are using computed
tomography (CT) data as an alternative to create 3D models of bones. However, the
accuracy of these models derived from clinical CT scans remains unknown.
Although some studies have shown favorable results, they have used postmortem
CT scans, which may result in better image quality. Linear measurements to assess
accuracy can be distorted by observer error. Optical scanning, which provides an
accuracy of 0.05 mm, can eliminate these errors. Comparison of 3D bone models
created using CT with models obtained from optical scanning allows to objectively
assess their accuracy [24]. Thus, there is a need for further research to determine the
reliability of clinical CT scans as a data source for forensic anthropological studies.

Isotope analysis is a relatively new method in forensics, but it is already
proving its effectiveness in application [25, 26]. Over the past decade, predictive
models have been developed that allow comparison of isotopic values in tissues such
as bones, teeth, hair, nails, using spatial data and isotopic maps (isoscapes).
Isoscapes created for materials such as water or soil help narrow down regions of
origin. In combination with biological data, isotopic analysis allows more accurate
determination of a person's geographic origin [27].

All examination methods are directly dependent on the state of the
biomaterial. The preservation of DNA in skeletal remains depends on many factors,
including the age of the corpse, storage conditions, and exposure to the environment
[28]. Degradation of DNA significantly complicates the identification of a person.
Accuracy of identification: Reconstruction of anatomical features and reconstruction
of the face from bone remains may be inaccurate due to partial loss or damage of
bones.

The analysis of sources of scientific literature proves that traditional methods
of determining the age of death are often not accurate when working with
skeletonized remains [29]. The use of innovative approaches such as isotope
analysis, spectroscopy and microscopic analysis, involving artificial intelligence
[30] requires further research to improve accuracy. Detection of diseases or
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pathologies in bones is a difficult task, especially if decomposition has progressed
too far [31]. New methods, such as virtual autopsy (virtpsy) and highly sensitive
scanners, especially those that allow detection of various elements and residual
components [32, 33], help to detect minor pathological changes, but their
implementation is expensive and requires significant resources and time in everyday
implementation. the work of a forensic expert.

Conclusions. The examination of skeletonized corpses remains a complex
branch of forensic medicine, which requires the improvement of methods and the
introduction of new technologies. Despite advances in DNA analysis,
anthropological, radiological, and chemical methods, each has shortcomings that
affect the accuracy of identification and determination of causes of death. The
preservation of DNA and the availability of modern technologies such as computer
tomography and artificial intelligence are important.

To date, the anthropological method of examination is one of the effective and
efficient methods of examination of skeletonized corpses, which allows even in
conditions of insufficient material support remains valuable due to its ability to
provide key information about age, sex, ethnicity and physical characteristics, even
in cases where other methods do not provide enough data.

Virtual autopsy and isotope analysis, which increase the accuracy of
examinations, are promising for future implementation as a daily method of
examination of skeletonized corpses, but currently their wide application is limited
by high cost, imperfection of methods and insufficient research and description of
methods in the world and domestic literature.
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