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Abstract. The use of scanning methods of computer identification based on
orthopantomograms provided by the remains of the bones of the skull with upper and lower jaws,
postmortem X-rays of the teeth, life-time photographs of the deceased person allows to successfully
identify an unknown person even in cases of significant burning and destruction of the bones of the
human skeleton.

The aim of the study. Carrying out identification of a person based on the features of the
maxillofacial apparatus, which, together with other bones of the head and trunk, has undergone
significant thermal effects.

Materials and methods. The archival materials of the Kherson Regional Bureau of
Forensic Medical Examination and the State Specialized Institution "Main Bureau of Forensic
Medical examination of The Ministry of Health of Ukraine" were used, which contained
information on: the remains of the bone skeleton of the human body, including the bones of the
facial skull and the maxillofacial apparatus, which were subjected to significant thermal action as a
result of burning; lifelong x-ray panoramic image (orthopantomogram); lifelong radiograph of teeth
and medical documentation (dental card of the patient); lifetime photograph of the victim;
postmortem X-rays of the teeth. The research was conducted in accordance with current Ukrainian
legislation, in particular with Order No. 6 of the Ministry of Health of Ukraine from 1995. General
forensic and anthropometric methods and techniques were used, as well as original scanning
methods of computer identification of a person based on digital orthopantomograms. Quantitative
analysis was carried out using standard methods of variational statistics.

Scientific research. "Expert evaluation of advanced dental treatment and rehabilitation
technologies". State registration number: 0123U101509. Implementation dates: 2023-2027.

Bioethics. Approved by the Bioethics Commission of UZHNU (protocol No. 15 dated
01/20/2025).

Results. An example is presented that demonstrates a successful procedure for identifying
an unknown person from burned bone fragments by using scanning computer identification
methods from orthopantomograms provided by the remains of the skull bones with the upper and
lower jaws, postmortem dental radiographs and a lifetime photograph of the deceased person. The
issues considered are related to the need to use several identification methods to confirm the
identity between the missing person and the burned bone fragments. All possible lines of evidence
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were used, namely information about fragments of the human bone skeleton, including the bones of
the facial skull and dentition, which were exposed to significant thermal effects as a result of
burning, a lifetime panoramic X-ray (orthopantomogram), lifetime dental radiographs and medical
records (dental records of the patient), a lifetime photograph of the victim and postmortem dental
radiographs. The research used general forensic and anthropometric methods and techniques, as
well as original scanning methods of computerized identification of a person based on digital
orthopantomograms. The quantitative analysis was carried out using standard methods of variation
statistics. It has been established that a comprehensive study of the object by experts of different
specialties demonstrates the possibility of obtaining a large amount of information for analysis,
which ensures the objectivity and qualitative identification of an unknown person by dental status.

Conclusions. A comprehensive investigation of the object by experts of various specialties
demonstrates the possibility of obtaining a large amount of information for analysis, which ensures
the objectivity and qualitative identification of an unknown person by dental status.

Key words: identification, forensic dental, forensic medical examination,
orthopantomogram, postmortem dental radiograph.

Introduction. In the context of a military conflict accompanied by mass deaths, the
identification of unidentified bodies is a rather urgent problem, especially in Ukraine, where the war
caused by russian aggression has been going on for the past 10 years. At the same time, many
servicemen who died in the combat zone may remain unidentified for a long time, and possibly
forever, and may be missing. According to the official data of the Main Investigation Department of
the National Police of Ukraine, as of January 2024, more than 2,100 bodies of military and civilian
citizens of Ukraine remain unidentified.

As is well known, the identification of human remains is based on solving complex
scientific, technical, legal, procedural and other problems [1-4]. In the context of the war, which has
been going on for a long time in Ukraine with the use of mass destruction means, such as cluster
munitions, bombs, missiles, etc., in most cases the bodies of the victims are mutilated beyond
recognition or exposed to thermal effects until they are completely burned, including the bones of
the skull and trunk. Therefore, in order to improve the quality of their identification in Ukraine, it is
important to be guided by international systematic approaches to identification tasks, regardless of
the causes that led to mass deaths [5].

Separately, new methodological approaches to forensic dental identification based on
scanning methods of computerized identification of a person by orthopantomograms, which include
digital processing of a significant array of morphological, topographic, physical, chemical and other
data, have been proposed [6-8]. And as a result - successful forensic dental identification in
complex and numerous fractures (fragmentation) of the skull bones using lifetime and postmortem
sets of radiological materials [9]. At the same time, there is an urgent need to create a new system
of identification by dental status during the ongoing military conflict in Ukraine.

The aim of the study is carrying out the identification of a person based on the features of
the maxillofacial apparatus, which, together with other bones of the head and trunk, has undergone
significant thermal effects.

Materials and methods. The archival materials of the Kherson Regional Bureau of
Forensic Medical Examination and the State Specialized Institution "Main Bureau of Forensic
Medical examination of The Ministry of Health of Ukraine" were used, which contained
information on: the remains of the bone skeleton of the human body, including the bones of the
facial skull and the maxillofacial apparatus, which were subjected to significant thermal action as a
result of burning; lifelong x-ray panoramic image (orthopantomogram); lifelong radiograph of teeth
and medical documentation (dental card of the patient); lifetime photograph of the victim;
postmortem X-rays of the teeth. The research was conducted in accordance with current Ukrainian
legislation, in particular with Order No. 6 of the Ministry of Health of Ukraine from 1995. General
forensic and anthropometric methods and techniques were used, as well as original scanning
methods of computer identification of a person based on digital orthopantomograms. Quantitative
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analysis was carried out using standard methods of variational statistics.

Scientific research. "Expert evaluation of advanced dental treatment and rehabilitation
technologies". State registration number: 0123U101509. Implementation dates: 2023-2027.

Bioethics. Approved by the Bioethics Commission of UZHNU (protocol No. 15 dated
01/20/2025).

Results and case description.

During the inspection of the scene, the burnt bones of the skeleton of an unknown person
and some melted personal belongings were found (Fig. 1). During the forensic and medical
examination, it was found that the gray and light gray color of the bone fragments indicates that
they were exposed to flame and high temperature.

Due to the burning, skeletalization and fragmentation of the corpse, the cause of death and
the time of its occurrence have not been established. Using the comparative method, assessing the
general appearance of the bone fragments, their size, configuration, characteristic anatomical
formations - articular surfaces, holes for blood vessels and nerves, characteristic bone structure and
number of bones - allowed us to establish that the bones belonged to one person. However, their
distinct degraded changes due to burning made it impossible to extract material suitable for
establishing the group affiliation of the corpse and DNA research.
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Figure 1. General view of the burned bones of an unknown person.

The forensic anthropological examination of the skull and lower jaw bones of the unknown
person revealed that the bones belonged to a man who, according to the condition of the sutures of
the skull vault, had a biological age of 20-30 years (Fig. 2). During his life, the unknown person
was missing 5-8 teeth on the right lower jaw. On the left, the 8th tooth was unerupted.

Fig. 2. View of the lower jaw and skull with a fragment of the upper jaw of an unknown
person.

The forensic dental examination of the lower jaw revealed damage to the crowns of the
teeth, dystopic and retained position of the third molar on the left, its horizontal position in relation
to the long axis of the second molar on the left, specific interposition of the sockets (alveoli) of the
left canine and left lateral incisor with a more vestibular position of the socket of the left canine,
which partially overlaps the area of the lateral incisor, specific interposition of the sockets (alveoli)
of the teeth in the area from the right canine to the left canine, which may indirectly indicate a
lifelong crowding of teeth in this area, the absence of the first molar on the right (Fig. 3).
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Fig. 3. Photographic illustration of the mandible. Symbols: 1. Dystopic and retained position
of the third molar on the left, its horizontal placement in relation to the long axis of the second
molar on the left 2. Absence of the first molar on the right side 3-4. Vestibular position of the socket
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(alveolus) of the canine on the right side and overlapping of the lateral incisor on the right side
(more lingual position of the lateral incisor in relation to the canine) 5-6. More lingual position of
the central incisor socket on the right side in relation to the position of the central incisor socket on
the left side.

Examination of the skull with a fragment of the upper jaw revealed damage to the crowns of
the teeth and severe bone fenestration in the area of the missing central incisor on the right side

(Fig. 4).

Fig. 4. Photographic illustration of a skull with a fragment of the upper jaw. Symbols: 1.
Bone fenestration in the area of the missing central incisor on the right side.

After conducting the initial forensic examination at the Kherson Regional Bureau of
Forensic Medicine to confirm the results of the identification of a person K., the investigator sent
the materials to the Association of Forensic Dentistry of Ukraine, whose group of experts 1s headed
by Ye. Kostenko.

In the study of the lifetime orthopantomogram of a person K., forensic dentists found the
following unique signs of dental status (Fig. 5) — the presence of unerupted third molars on the left
and right sides of the upper jaw; — the presence of only the root part of the central incisor on the
right side in the absence of the crown part of the tooth on the upper jaw; — the absence of
unambiguous radiological signs of iatrogenic interventions in the areas of all teeth, except for the
central incisor on the right side; — dystopic and retained position of the third molar on the left side
of the lower jaw; — its horizontal position in relation to the long axis of the second molar on the left,
the absence of the first molar on the right side of the lower jaw.

In addition to the above, the vestibular position of the canine on the right side and its overlap
with the lateral incisor on the right side (more lingual position of the lateral incisor in relation to the
canine) on the mandible and more lingual position of the central incisor 8 on the right side in
relation to the position of the central incisor on the left side on the mandible were revealed.
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Fig. 5. Orthopantomogram of a person K. Symbols: 1. Untreated molar on the left side of the
upper jaw; 2. Untreated molar on the right side of the upper jaw; 3. Presence of only the root part of
the central incisor of the upper jaw on the right side in the absence of the crown part of the tooth; 4.
Absence of the first molar on the right side of the lower jaw; 5. Dystopic and retained position of
the third molar on the left side, its horizontal placement in relation to the long axis of the second
molar on the left; 6. Vestibular position of the canine on the right side and overlapping of the lateral
incisor on the right side (this feature is established taking into account the peculiarities of
constructing an image of the orthopantomogram and the effect of projective overlap of three-
dimensional structures of the oral cavity on a two-dimensional image); 7. More lingual position of
the central incisor on the right side in relation to the position of the central incisor on the left side
(this feature 1is established taking into account the peculiarities of constructing an
orthopantomogram image and the effect of projection overlap of three-dimensional structures of the
oral cavity on a two-dimensional image).

Assessing the provided vital photograph of a person K. (Fig. 6), the absence of the central
incisor of the upper jaw on the right, a more lingual position of the lateral incisor on the right side
relative to the position of the canine on the right side (the right canine is located more vestibularly
relative to the right lateral incisor), a more lingual position of the central incisor on the right side
relative to the position of the central incisor on the left side (the left central incisor is located more
vestibularly relative to the right central incisor) are determined.
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Fig. 6. Lifetime photograph of a person K. Symbols: 1. Absence of the central incisor of the
upper jaw on the right 2. More lingual position of the lateral incisor on the right side relative to the
position of the canine on the right side (the right canine is located more vestibular to the right lateral
incisor) 3. More lingual position of the central incisor on the right side relative to the position of the
central incisor on the left side (the left central incisor is placed more vestibularly relative to the right
central incisor)

Discussion.

It is common knowledge that forensic dental identification is an important evidentiary
component in the identification of unknown or missing persons. The identification of deceased
servicemen during hostilities is one of the components of such a comprehensive approach and a
mandatory element of the generally accepted rules that apply to all parties to the conflict and are
provided for by humanitarian law [10]. In world practice, there is a well-known experience of
involving targeted groups of specialists in the format of DVI Interpol teams in the process of
identifying victims of mass disasters (including those killed in hostilities) based on dental status
[11,12]. At the same time, obtaining information on the formation of individual dental patterns is
extremely important, as their features can be effectively used in dental identification [13].

Thus, as a result of the forensic dental examination, a clear consistency of such
odontological features was revealed, such as: 1) dystopic and retained position of the third molar on
the left, its horizontal position in relation to the long axis of the second molar on the left in the
lower jaw and the absence of the first molar of the lower jaw on the right, which were determined
both in the photo illustration of the lower jaw and in the orthopantomogram of the patient; 2) the
absence of the crown of a person K.; 2) consistency of the sign of the absence of the crown of the
central right incisor of the upper jaw, which was determined on the photo illustration of the lower
jaw, the orthopantomogram of the lower jaw of a person K. lower jaw and his lifetime photograph;
3) consistency of the sign of specific interposition of the sockets (alveoli)/teeth of the left canine
and the left lateral incisor of the mandible with a more vestibular position of the socket/tooth of the
left canine, which partially overlaps the area of the lateral incisor, more lingual position of the
socket (alveolus)/tooth of the central incisor on the right side in relation to the position of the socket
(alveolus)/tooth of the central incisor on the left side on the mandible, which was determined in the
photo illustration of the mandible, on the orthopantomogram of a person K. orthopantomogram and
his lifetime photograph. The above gives grounds to conclude that the lower jaw and a fragment of
the upper jaw on the skull of an unknown person, the photo illustrations of which were submitted
for examination, may belong to a person K., born in 1993.

This research is a very interesting case in forensic practice, as it once again confirms that the
use of several mutually confirming identification methods ensures the validity of the results [14,
15]. Accordingly, in addition to forensic dentistry, a forensic anthropological examination was
conducted in this case. The case file was sent to the International Commission on Missing Persons
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(ICMP) (The Hague, the Netherlands), namely to forensic anthropologist Soren Blau, who received
the following results: “... Based on the review of the information on the ante-mortem examination
of a person K., and photographs of the postmortem examination of the burnt human remains taken
at the scene and in the morgue, there are several coincidences (age, gender, dental features) between
the ante-mortem and postmortem data that confirm the identification hypothesis that the skeletal
remains of the person belong to a person K. Other contextual information should be taken into
account to confirm the identification”.

She provided comments and the following recommendations: “...the skull potentially
provides the greatest amount of information for human identification. Consequently, the remains
should be documented in detail at the crime scene and then properly packaged before being
transported to the morgue. If everything is documented at the crime scene and properly packaged, a
detailed analysis can be performed at the morgue. If unfortunately the remains are damaged during
transportation from the scene to the morgue, good documentation at the scene means that detailed
information is still available. Best practice should include documenting to scale and in 6 standard
views of the skull (cranium and mandible) at the morgue (regardless of preservation status). The
teeth that have fallen out should be collected from the scene for further examination at the morgue.
In cases where the dentition is restored and age determination is required, an X-ray of the skull and
dentition (X-ray) should be taken...”.

Therefore, after the above two consultative studies, it was necessary to conduct an
examination of the bone remains after their exhumation and comparison with the lifetime dental
information. At the Main Bureau of Forensic Medicine, both jaws were reconstructed, with the
relocation of the teeth that had fallen out (as the bones had suffered further destruction during burial
and exhumation). After that, targeted X-rays of the jaw areas with preserved teeth were taken and
the lifetime orthopantomogram and X-ray were compared with postmortem digital radiographs. In
doing so, individual features suitable for comparison were identified, some of which are shown in
Fig. 7.

Thus, in Fig. 7 shows a retained (unerupted) and dystopic (incorrect position and direction of
growth) tooth Ne38 (eighth tooth on the left side of the mandible). The targeted postmortem X-ray is
rotated to the position corresponding to the position of the corresponding teeth on the
orthopantomogram. The crowns on the targeted X-ray are partially destroyed due to massive
thermal effects, but there is still a match in position and shape.

Fig. 7. Retained and dystopic tooth Ne38 on the lifetime orthopantomogram and postmortem
sight X-ray.

The dental features found in the photo illustration of the lower jaw, orthopantomogram and
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lifetime photograph of a person K. dental signs:

a) the dystopic and retained position of the third molar on the left, its horizontal placement
in relation to the long axis of the second molar on the left in the lower jaw and the absence of the
first molar of the lower jaw on the right;

b) the consistency of the sign of the absence of the crown of the central right incisor of the
upper jaw, which was determined on the photo illustration of the lower jaw, the orthopantomogram
of the lower jaw of a perso K. and his lifetime photograph,;

¢) consistency of the sign of specific interposition of the sockets (alveoli)/teeth of the left
canine and the left lateral incisor of the mandible with a more vestibular position of the socket/tooth
of the left canine, which partially overlaps the area of the lateral incisor, more lingual position of
the socket (alveolus)/tooth of the central incisor on the right side in relation to the position of the
socket (alveolus)/tooth of the central incisor on the left side on the mandible, which was determined
in the photo illustration of the mandible, on the orthopantomogram of a person K. and on his
lifetime photograph — can be categorized as unique odontological identifiers according to the
Keiser-Nielsen classification, DVI standards and recommendations of the International
Organization for Forensic Odonto-Stomatology, which, in their entirety, allow us to conclude a
positive result of dental identification and to state the correspondence of dental evidence verified on
the photo illustration of the lower jaw, on the orthopantomogram and on the vital photo illustration.

When comparing the data of the lifetime orthopantomogram of a person K. and postmortem
dental radiographs revealed the following coincidences: a) retained and dystopic tooth 38 (third
molar on the left of the lower jaw); b) vestibular position of tooth 23 (click on the left of the upper
jaw), with its crown overlapping the crowns of teeth 22 and 24; d) overgrown alveolar socket of
tooth 46 (first molar on the right of the lower jaw). The crowns of the teeth are partially destroyed
due to massive thermal effects, but there is still a match in position and shape.

The use of scanning methods of computer identification based on orthopantomograms
provided by the remains of the skull bones with the upper and lower jaws, a lifetime photograph of
the deceased person, allows for the successful identification of an unknown person even in cases of
significant burning and destruction of the bones of the human skeleton, but a prerequisite is the
comparison of lifetime and postmortem X-ray images of the dentition.

This, and some other less pronounced individual features of the dentition (vestibular position
of tooth 23, with its crown overlapping the crowns of teeth 22 and 24, overgrown alveolar socket of
tooth 46), as well as the coincidence of such general features as gender and age, made it possible to
assert a positive identification and that the bone remains submitted for examination belong to a
person K.

Conclusions. A comprehensive investigation of the object by experts of various specialties
demonstrates the possibility of obtaining a large amount of information for analysis, which ensures
the objectivity and qualitative identification of an unknown person by dental status.
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VYkpaina
SIICY «IBano-DpaHKiBChke 00J1acHe GI0PO CYI0BO-MEANYHOI ekcniepTusu» MO3 Ykpainu , IsaHo-
®paHKIBCHK, YKpaiHa
3BO «Ynisepcurer Kopons Jauuna» MOH Ykpainu, IBano-®pankisesk, Ykpaina

Pe3rome. BukopucTaHHS CKaHyIOUMX METOMIB KOMII'IOTEPHOI imeHTHdiKamii 3a
OpPTOMAHTOMOTPaMaMH, HaJIaHUMU 3aJIMIIKAMH KICTOK 4Yeperna 3 BEPXHBOIO 1 HHYKHBOIO IIEJIeTaMu,
MIOCMEPTHOIO peHTreHorpadiero 3y0iB, 3aKUTTEBOIO (oTorpadiero momMepsnoi ocolH, T03BOJISIE
YCHIITHO MTPOBOJUTHU 1ACHTH(IKAIIII0 HEBIIOMOI 0COOM HABITh Y BUITAJIKaX 3HAYHOTO CITAJFOBAHHS 1
pyHHAIII] KICTOK CKEJIETY JIFOIUHH.

Meta po6oru. IlpoBenenns imentudikaiii ocodn 3a 0COOIMBOCTIMH 3y0O-IIEIEIIOBOTO
armapary, K’ pa3oM 3 iHIIMMU KiCTKaMM TOJIOBH 1 Tyy0a 3a3HaB 3HAYHOTO TEPMIYHOTO BILIHBY.

Marepian i meroau. bynmu BukopucTaHi apxiBHI MaTepiaii XEpPCOHCHKOTO OO0JIACHOTO
OIOpO Cy/JOBO-MEIUYHOI eKcepTu3u Ta JlepkaBHOI crenianizoBaHoi ycraHOBH «I 0lOBHE OrOpo
cynoBo-MeanuHOi ekcriepTuzn MO3 Ykpainny, ki MICTHIM 1HPOPMAIIIO PO OCTaHKH KiCTKOBOTO
CKEJIETy OpTraHi3My JIFOJWHU, y TOMY YHCII KiCTKH JIMIIEBOTO Yeperna 1 3y0o-IIesIenoBHi anapar, sSKi
Oynu mianaHi 3HAYHIA TepMiuHIA [ii BHACHIJOK CHAIOBAaHHS, 3aKUTTEBUN PEHTICHIBCHKUN
NMaHOpPaMHUM 3HIMOK (OpPTOMAHTOMOTpama), 3aXHUTTEBY pEHTTEHOrpamy 3yOiB 1 MeauuHy
JOKYMEHTAI[i}0 (CTOMAaTOJIOTIYHA KapTa XBOPOro), 3aKUTTEBY (oTorpadiro morepmiyioro Ta
MMOCMEPTHI peHTreHorpamu 3y0iB. JOCHIKCHHS TPOBOAWINCH 3TiAHO 3 YHHHUM YKPAiHCHKUM
3aKOHOAABCTBOM, 30Kpema 3 Hakazom Ne6 MO3 Vkpainu Bix 1995 p. bynu BukopucraHi 3araibHi
CYJIOBO-MEIMYHI, AHTPOIMOMETPUYHI METOAM 1 METOJUKH, OPHUTIHAIbHI CKaHYIOYi METOIUKH
KOMIT FOTepHOI imeHTudikamii ocodbu 3a 1mudpoBUMH opTonaHToMorpamaMu. KuTbKICHUMA aHai3
MIPOBOJIMBCS 3 BAKOPUCTAHHSIM CTaHJIAPTHUX METO/IIB BapialliiiHOi CTATUCTHUKH.

HaykoBo-nociaigna po6ora. «ExcmepTHa OIiHKAa BIOCKOHAJEHHUX CTOMATOJIOTTYHUX
TEXHOJIOTIN JiKyBaHHS Ta peaOimitamii» J[lepkaBHuil peectpaniitnuii Homep: 0123U101509.
Tepminu Bukonanus: 2023-2027 p.p.

Bioernka. CxBaneHo kowmiciero 3 nutaHb Oiloetuku YXKHY (mporoxon Ne 14 Big
20.01.2025).

PesynbraTH. 3a BUSBIEHUMH OCOOJIMBOCTSMHU 3y0O0-IEJIENOBOrO amapary, sSKHid 3a3HaB
3HaYHOTO TEPMIYHOIO BIUIMBY, JaHMMH OPTONAHTOMOIpPaMM, MOCMEPTHOI peHTreHorpadii obox
miesnern, (GOTOUTIOCTpaIliIMA BEPXHBOI Ta HWKHBOI IIEJIEIH, a TAKOX 3a 3aKUTTEBOIO (hoTorpadicto
MIOMEPJIOTO YOJIOBiKa, Oyjia MpoBeJeHa KOMIUIEKCHA CYJ0BO-MEIUYHA, CYJ0BO-CTOMATOJIOTIYHA Ta
CyJIOBO-aHTPOTOJIOTIYHA 1IeHTH(IKAIlIsT 0COOH, sIKa 3a3Hajia 3HaYHOTO TEPMIYHOTO BILIUBY.

BucHoBku. KowmmiekcHe nocniykeHHs 00’€KTy eKCIepTaMH, Ppi3HMX CHeliaJbHOCTeM,
JIEMOHCTPYE MOKJIMBICTh OTPUMAaHHS BETUKOTo 00csry iHdopmarii s aHamizy, o 3ade3neuye
00’€KTUBHICTb 1 AKICHY 1IeHTHU(DIKaLliI0 HEBIAOMOI 0COOU 32 CTOMATOJIOTIYHUM CTaTyCOM.

KuarouoBi cioBa: igeHTtudikamis, cynoBa CTOMATOJIOTiS, CYyAOBO-MEIMYHA EKCIepTH3a,
OpTONaHTOMOI'pama, IOCMEpTHA peHTTeHOrpama 3y0iB.
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