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The identification of missing persons in armed conflict and with mass casualties in
emergencies has its own characteristics and requires an integrated approach to
increase accuracy and objectivity. The aim of the study: justification of the
appropriateness of an integrated approach in identifying persons missing in an armed
conflict with mass casualties. In the work, archival materials of forensic medical
examinations of the commemorative institution "Dnipropetrovsk Regional Bureau of
Forensic Medical Examination” were used regarding those who died during the armed
conflict with mass casualties in eastern Ukraine during 2014-2019. Research methods:
anthropometric, morphometric, photographic, radiological, forensic methods, computer
simulation method, molecular genetic, statistic. The article sets out the domestic
experience of increasing the objectivity and accuracy of identifying missing persons
and determining the characteristics of bodily injuries and traumatic factors through an
integrated approach using anthropometric, morphometric, photographic, radiological,
molecular genetics and medical and criminalistics methods and in situations of armed
conflict with mass casualties. However, the presence of only a modern morgue and the
latest equipment in the laboratory department of the forensic medical examination
bureau is not a guarantee of a successful examination to identify the deceased. As the
experience of different countries in the case of mass natural and man-made disasters
shows - the key element is the correct and consistent organization of research. The
experience of conducting identification studies in Ukraine of missing persons in an
armed conflict with mass casualties of people indicates the appropriateness of applying
an integrated approach that improves the objectivity and accuracy of the study.
Keywords: identification of persons, missing persons, bodily injuries, traumatic factors
of action, integrated approach.
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Introduction

In many countries around the world, including Ukraine,
the identification of the bodies of the dead remains an
urgent problem due to cases of local military conflicts [24],
mass catastrophes and natural disasters [25], as well as
an increase in cases of unorganized migration.

Identification of the remains of missing persons
includes complex scientific, technical, legal, ethnic and
cultural issues. This is a huge layer of problems that has
emerged in recent years and is increasingly spreading
against the background of other pressing problems of
today's society, and which all of us together professionals
in various fields will have to solve more than one year, and

perhaps more than a decade. Accordingly, this leads to an
increase in the number of examinations to identify the
person, as well as the need to develop new scientific and
methodological approaches to solving this problem. Given
the presence in the literature of systemic nature of
identification tasks and ways to solve them, regardless of
the causes that led to the mass death of people [1, 29],
today we have our own domestic experience in organizing
work on identifying missing persons and determining the
characteristics of the body injuries and traumatic factors
[6, 17, 26], which includes effective approaches to
odontological status [9-11], burnt bone remains [7, 8],
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dermatoglyphic parameters of the palms [18-20] and others.

The process of identification is complex and multi-
stage, and originates from the place of discovery of the
remains of the deceased. And if the detection of remains
on the earth's surface does not cause significant difficulties
in the first stage, the detection of both single and mass
burials is a more complex process that requires the
involvement of forensic anthropologists and archaeologists
[28]. At the next stage, after the evacuation of all the remains
of the body, it is necessary to establish which parts of the
body, the bones of the corpse are present; begins the
process of gender, physique, height, ethnicity and race,
identification of intravital and postmortem injuries [25], uses
different types of medical imaging of soft tissues and bones
[28], if possible and necessary, an autopsy with subsequent
removal of materials for forensic laboratory.

It should be noted that the identification of missing
persons in armed conflict and with mass casualties in
emergencies has its own characteristics and to improve
accuracy and objectivity requires a comprehensive
approach with the appropriate amount of anthropometric,
morphometric, photographic, radiological, molecular
genetics and medical-criminalistics research methods.

The aim of the study was to substantiate the feasibility
of a comprehensive approach to the identification of missing
persons in armed conflict and with mass casualties.

Materials and methods

1509 "Expert conclusions" from the archive of Pl
"Dnipropetrovsk Regional Clinical Bureau of Forensic
Medical Examination" were used in the work, including
archival materials of the department of forensic examination
of corpses, departments of forensic criminology, forensic
histology, forensic immunology, forensic cytology, regarding
the identification of 1509 victims of the armed conflict in
eastern Ukraine during 2014-2019. The research results
were processed by standard methods of variation statistics.

The following research methods were used to identify
people who died in the armed conflict: anthropometric,
morphometric, photographic, radiological, forensic
methods, computer modeling, molecular genetics,
statistical.

Results

Significant damage to the tissues and organs of
corpses, which impedes their identification, makes the
identification of persons killed in armed conflict or as a
result of emergencies a daunting task. Our own experience
has shown that during hostilities due to artillery shelling
from jets, a plane or helicopter crash, or when the body
has been in unfavorable conditions on the battlefield for a
long time, identification is much more difficult. Under these
conditions, the bodies of the dead are most often mutilated
beyond recognition or burned to the ground (Fig. 1),
however, hundreds of unidentified bodies and their
fragments need to be identified.

: . =" AN
Fig. 1. Destructive changes in tissues and organs of corpses that
prevent the identification of a person (photo from the archive of PI
"Dnipropetrovsk Regional Clinical Bureau of Forensic Medical
Examination").

Table 1. The number of forensic examinations conducted in Pl
"Dnipropetrovsk Regional Clinical Bureau of Forensic Medical
Examination”, in order to identify persons who died in the armed
conflict in eastern Ukraine during 2014-2019.

"y . = .

Year Number of forensic examinations
2014 386

2015 678

2016 200

2017 153

2018 69

2019 23

Total 1509

Since the beginning of the armed conflict in eastern
Ukraine, the Dnipropetrovsk Regional Bureau of Forensic
Medical Examination has conducted 1,509 forensic
medical examinations of fallen servicemen of the Armed
Forces of Ukraine, law enforcement agencies, and soldiers
of volunteer formations in order to identify them (Table 1).

During the examinations, 1,399 victims were identified
and handed over to relatives for burial. It should be noted
that 947 people were identified by visual identification. At
the same time, valuable information material for
identification was: 1) identification of anatomical features
(presence of a trepanation hole, exostoses, antetorta -
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internal rotation of the thigh, signs of gigantism, etc.); 2)
research of clothes, documents, jewelry, various items; 3)
research of tattoos, which carry significant information loads
and were valuable in identification.

The use of DNA analysis ensures the reliability of
identification of a person 99,999....% by confirming or
excluding his identity with relatives and is highly informative
compared to other traditional identification forensic
methods [15, 27]. The principles of identification of a person
who has left biological traces, according to DNA research,
are well known and widely used. However, among the 43
European countries, the CODIS system of molecular
genetic test systems is used in 22 countries, 12 countries
use their diagnostic panel systems, and for 9 countries,
including Ukraine, only some forensic offices are available,
including - in the Dnipropetrovsk regional bureau. According
to the results of molecular genetic examinations, we
identified 359 people. However, it should be noted that DNA
analysis does not guarantee the maximum identification
of a missing or unidentified person, as there may be an
expert error or significant destruction of biological material
found in traces on physical evidence with DNA degradation.
Thus, in our study, due to DNA degradation, the biological
objects of 8 people were not identifiable.

It is known that the identification of a person by dental
status in world practice is one of the effective methods [9-
11]. However, out of 1509 deaths, only 8 people were
identified by dental status.

According to other types of identification: dactyloscopic
examination, portrait - osteological identification of a
person by the method of photocombination of the corpse
skull and in vivo photograph of the missing person, X-ray
examination (comparison of the radiograph of the examined
part of the corpse with the lifetime radiograph of the same
section of the human skeleton) was identified - 85 people.

Unfortunately, 102 remains of the dead remained
unidentified due to the lack of comparable biological
samples from the relatives of the dead.

Discussion

According to the definition of INTERPOL Disaster Victim
Identification [16], personal identification is the identification
of a person by a set of all the properties that distinguish
him from other people. Therefore, as today's practice
shows, the most effective and objective is a comprehensive
approach to identifying the bodies of persons killed in
armed conflict and missing persons, which should include
the following basic methods and techniques [5, 15, 18]: 1)
fixation of facial features; 2) dactyloscopic examination; 3)
detection of anatomical features (congenital anomalies of
the skeletal system and internal organs, trauma
(trepanation), gigantism and dwarfism, etc.; 4) recognition
of pathological changes; 5) research of special signs -
scars, ulcers, congenital spots, deformations of parts of
the face, prostheses, defects of the musculoskeletal

system, etc.; 6) study of the structure of the auricle, which,
in terms of information, corresponds to dactyloscopic
studies; 7) research of various subjects: clothes,
documents, jewelry; 8) research of the person on bone
remains which remains even after action of high
temperature can be sufficient for diagnosis of lifelong
fractures, malformations, diseases, etc.; 9) carrying out
portrait-osteological identification [17], which includes the
method of photo-combining the skull of a corpse and a
lifelong photograph of a missing person.

The dermatoglyphic method along with the descriptive
method of research is the most widespread and most often
applied in cases of need of identification of persons. This
method has become especially popular as a result of its
cheapness and simplicity, and at the same time
considerable informativeness, allowing not only to identify
a particular person, but also his regional affiliation [13, 23].
Thus, for the male population of Ukraine it is established
that such indicators as Cummins index, size of palm
angles, localization and saturation of the palm with patterns,
length of c-t segment and presence/absence of additional
axial triradii have high value for regional differentiation [14].

Thus, the inappropriate use of only one specific method
of research is indicated by the authors who analyze the
work of forensic services in identifying the dead after the
earthquake and tsunami in 2004 in Southeast Asia [25]. As
a result of the lack of basic methods of storing corpses
and mass destruction, there was a need to identify a large
number of people. In Thailand, one of the main methods of
identifying the dead was dermatoglyphic and odontological
methods. In Sri Lanka - photographic and dermatoglyphic
method as well. At the same time - DNA analysis was
practically not used.

Extremely important identification value is the study of
the chemical composition of the factors accompanying the
shot, as part of these objects, using laboratory methods
both traditional - contact-diffusion method (color imprint
method), Vladimir's physical test, Aidlin's chemical test and
microscopic method [2], and the newest, which have high
technological capabilities, in particular - X-ray fluorescence
spectral analysis and scanning electron microscopy. It is
their use that provides the possibility of partial species
identification of firearms according to the peculiarities of
the shape of the cut of the channel of its barrel; the ability to
establish the position of the muzzle relative to the surface
of the skin when firing; determine the sequence of shots;
to determine the elemental composition of shell and non-
shell metals, fired and unfired bullets for their identification
[3, 4,12, 22].

Finding the right, unified algorithm for identifying the
dead in different situations - from natural to man-made
disasters, the discovery of mass graves, etc., has long
been a task of many organizations, including INTERPOL,
the International Committee of the Red Cross, the Academy
of Forensic Medicine and Science and forensic
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associations. However, experience shows that often existing
protocols and approaches to solving these problems do
not work at full capacity, forcing researchers to further seek
and improve existing algorithms and create new ones.

Conclusions
Analysis of archival material of the PI "Dnipropetrovsk
Regional Clinical Bureau of Forensic Medical Examination”,
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OOUINBHICTb 3ACTOCYBAHHSA KOMMJIEKCHOIO MIAXOA[Y MPU INEHTU®IKALUIT OCIB, 3HUKNUX BE3BICTU

BoliyeHko B. B., Powin I'. I., sduk O. O., Ipkin I. B., Mempowak O. I0., KocmeHko €. 5., B'toH B. B., 3y6ko M. 1.
I0eHmudpikauis 3HUKIUx 6esgicmu 8 ymosax 36poliH020 KOHGIIKMYy ma 3 MacosuMu xepmeamu siodel npu Had3euyalHUX cumyauisix
mae ceoi ocobnusocmi i 0na nidsuwieHHss moyHocmi ma ob'ekmueHocmi nompebye KomrnnekcHo2o nioxody. Mema OocCniOXeHHS:
06rpyHmMyeaHHs1 00UirIbHOCMI KOMIIEKCHO20 Mioxo0y npu ideHmudbikauii ocib, 3HUKux 6essicmu 8 ymosax 36poliH020 KOHGIiKmy ma
3 macosumu xepmeamu nrodell. Y pobomi 6ynu eukopucmati apxieHi Mamepianu cydo80-MedUYHUX eKCrepmu3 KOMYHarbHO20
3aknady "[Hinporniemposecbke obnacHe 610po cy0o80-MeduUHHOI ekcriepmu3u” cmocosHo 3a2ubrnux ocib nid Yac 36poliHo20 KOHIiKmMy
i 3 macosumu xepmeamu nodell Ha cxodi YkpaiHu npomszom 2014-2019 pokie. Memodu OocniOxeHHs: aHmponomempu4yHudl,
mopgbomempuyHul, ¢homoepaghiyHul, peHmeaeHono2iyHul, MedUKOo-KpuMiHanicmuyHi Memodu, Memod KOMI'IomepHO20 MOOE8aHHS,
MoneKynsipHo-eeHemMuYyHuUl, cmamucmuy4Hul. ¥ cmammi euknadeHo enacHuli 0oceid nidguweHHsi 06'ekmueHocmi ma mo4YHocmi
rposedeHHs1 ideHmuagbikayii ocib, 3HuUknux b6esgicmu ma eudHayeHHs1 ocobrugocmeli MiNecHUX YWKOOXEeHb | mpasMamuyHUX YUHHUKIG
WsaXoM KOMMAEKCHO20 mi0Xxo0y 3 UKOpUCMaHHSIM aHmMpornoMempu4yHoeo, MopghomempuyHo20, omoepagidyHoeo,
pPeHMeeHos102i4H020, MOJeKYNSPHO-2eHemMuU4YHo20 ma MedUKO-KpUMIHanicmu4yHux memodige 8 ymoeax 36poliH020 KOHGIIKmY i 3
macosumu xepmeamu modell. [lpome HasigHicmb nuwe cy4YacHo20 Mopey ma HalHogiwoeo obradHaHHs y 8i0dini pedyosux Ookasie
610p0 cy0080-MeOUYHOI eKkcriepmu3u He € 3aropyKor rpPosedeHHs yCriHOI ekcriepmu3u wo0o ideHmudgbikauii ocobu rnomepioeo. 5k
rokasye 00ceid pi3Hux Kpaid ceimy y sunadkax Macosux MpupoOHiX ma mexHO2eHHUX Kamacmpog - K/HHY08UM €/IeMEeHMOM €
npasurnbHa i nocnidosHa opeaaHisayisi npoeedeHHs1 docioxeHb. [Joceid nposedeHHs1 ideHmuikauitiHux 0ocnioxeHb 8 YkpaiHi 3HUKIUX
6e3sicmu 8 ymosax 36poliH020 KOHGiKmMy ma 3 Macosumu xepmeamu ntodel, c8iduums rpo AoyinbHICMb 3acmMocy8aHHSI KOMITIIEKCHO20
nidxody, sikul 3abeanedye nid8UU,EHHSI 06'ekmu8HOCMI ma mo4YHOCmi OOCIOXEHHS.

KnrouyoBi cnoBa: ideHmucdpikauis ocib, 3HUKkni 6e3sicmu, minecHi yWKOOXKeHHS, mpasMamuyHi YUHHUKU, KOMIIIeKCHUU mMioxio.

LENECOOBPA3HOCTb UCMNONb30OBAHUA KOMMNEKCHOIO NoaxonA nP MAEHTUOUKALIMM BE3 BECTU NMPOMABLUKX
nuuy

BoliyeHko B. B., PowuH I'. I., Oa0bik O. O., UpkuH U. B., Mempowak O. I0., KocmeHko E. 5., BoioH B. B., 3y6ko M. 1.
UNdeHmucbukayus nponaswux 6e3 ecmu 8 ycrio8usiX 800PYKEHHO20 KOHGbJIUKMa U C MaccosbiMu xepmeamu firodell npu YpessbidaliHbiX
cumyayusix umeem ceou ocobeHHocmu U 071 M08bILEHUSI MOYHOCMU U 06beKkmusHocmu mpebyem KoMniekcHo2o nodxoda. Lenb
uccnedosaHus: 060cHo8aHuUe yenecoobpasHocmu KOMIIeKcHo2o nodxoda npu udeHmughukayuu nuy, nponaswux 6e3 secmu, 8
YC/I08USIX BOOPYXEHHO20 KOHGbIUKMA U C MaccosbiMu xepmeamu rodeli. B pabome 6binu ucnonb308aHbl apxueHble Mamepuaribl
cy0ebHO-MeOUUUHCKUX 3KCrepmu3 KOMMYyHanbHO20 y4pexOeHus "[JHenponemposckoe obrnacmHoe 610po cyO0ebHO-MeduyuHCKOU
3Kcrepmusbl" OMHOCUMESbHO JTUl, Mo2ubLUUX 80 8PEMsI BOOPYKEHHO20 KOHGbIUKMa U C MaccosebiMu Xepmeamu nrodeli Ha 80CMOKe
YkpauHbl 8 2014-2019 2e. MemoObl uccnedogaHusi: aHmponomempu4yeckul, Mmopgomempudeckuli, pomoepagudeckull,
peHmeeHonoau4yeckul, MeduKo-KpuMuHanucmuyeckue mMemoobl, Memod KOMMbIOMePHO20 MOOesTupo8aHusi, MOJIeKYy sIPHO-
2eHemuyeckuli, cmamucmudeckuli. B cmambe U3/10)keH 0me4yecmeeHHbIU Onbim MoebileHUss 06beKkmuUeHOCMU U MOYHOCMU
nposedeHuss udeHmughukayuu uy, nponaswux 6e3 eecmu u onpedeneHue ocobeHHocmell menecHbix nogpexoeHul u
mpasmMamuyeckux ghakmopos nymem KOMIIeKCHO20 nodxoda C UCMoMb308aHUEM aHMpPOnoMempuyecKkoeo, MopghoMempuyeckozo,
gomoepaghuyecKo2o, PEHM2EHOT02UYECKO20, MOJIEKY ISIPHO-2EHEMUYECKO20 U MeOUKO-KPUMUHAIUCMUYecKux Memodos 8 yCrio8usix
B800PYXXEHHO20 KOHGh/IUKMa U C MaccosebiMu xepmeamu modeli. OOHaKo Hanu4ue moJsibKO CO8PEeMEHHO20 Mopaa U Hoegeliweao
obopydosaHusi 8 omdesie seujecmeeHHbIx dokasamesibcme 6opo cy0ebHO-MeQUUUHCKOU 3KCrnepmusbl He s18/1iemcsi 3a5020M
npoeedeHus ycrewHol 3Kcrnepmussl Mo udeHmugbukayuu udHoCcmu ymepuwezo. Kak rnokasbieaem oOrbim pasfiuyHbIX cmpaH Mupa 6
Crlyqasix MaccoebIX MPUPOOHBIX U MEXHO2EeHHbIX Kamacmpog - K/THoUesbiM 3/1IeMEHIMOM Sefisemcs npasusibHas U rnocredogamesibHasi
opeaHusayusi nposedeHusi uccnedosaHull. Onbim rnposedeHusi udeHMuUUKaUUOHHbIX uccredosaHull 8 YkpauHe nuy, rnpornaswux 6e3
8ecmu, 8 ycri08uUsiX 800PYXEHHO20 KOH(hSIUKMa U ¢ MaccosbiMu xepmeamu nodell, ceudemenbcmeyem o yenecoobpazHocmu
npuMeHeHUsI KOMI/TIeKCHo20 nodxoda, komopkili obecriedqusaem noebileHUe 06beKmMuU8HOCMU U MOYHOCMU UCC1ed08aHUS.
KnioueBble cnoBa: udeHmucbukayusi nuyHocmu, 6e3 eecmu nponaswiue, mesiecHble MospexoeHusi, mpagMamudyeckue ¢hakmopbl,
KOMIMIeKCHbIU no0xo00.
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