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ABSTRACT

One of the most sophisticated types of examinations conducted in forensic practice is person identification. If genetic data
are available for comparison, the identification of an unidentified cadaver is currently not challenging. The methods given
in the report have shown their reliability and effectiveness for the identification of unidentified cadavers.

This case report describes a case of an extremely problematic identification of a deceased person. The medical and forensic
department received fragments of an unknown cadaver found on the lake shore (skull with lower jaw, symphysis and proximal
ends of the humerus and femur). Sex, age, and race were established during the examination, and the specific dental features
promoted the reliable identification of the deceased person. The law enforcement investigation gave grounds to assume that
the cadaver was the missing male K., a native of Kazakhstan, whose data coincided with the results of forensic medical
examination. This was confirmed by the correlation analysis of craniometric landmarks at the lifetime picture and the skull
picture by combining the images of the K.'s head and the skull of an unknown man.

Anatomical features of skull and teeth are significant in forensic identification; its scrupulous analysis contributes to the accuracy
of the identification of missing persons. It is crucial to continue the development of technologies and methods of identification,
which is especially relevant in the light of a special military operation, with a high demand for identification of deceased
persons, including among civilians, yet the availability of genetic research is absent.
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Cyne6Ho-MeauUMHCKAA MAEGHTUDUKALMUA NUYHOCTH:
yepen KaK OCHOBHOW 3/IeMEHT OMO3HaHMA 4esioBeKa
(cnyyad U3 NpaKTUKK)
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AHHOTALUA

OAHMM U3 CNOXHEWLMX BWUOOB MCCNEAOBaHWUW, NPOBOAMMBIX B MeAMKO-KPUMMHANUCTMYECKOM oTAeneHun Biopo cyaebHo-
MeOVLMHCKON 3KCMEpPTU3bl, ABNAETCA UAEHTUdUKAUMA nMYHOCTW. [Py HamMuYMKM CpaBHUTENBHOTO FEHETUYECKOro MaTepuana
BOMPOC MAEHTUDUKALMW IMYHOCTH HEOMO3HAHHBIX TPYMOB B HACTOSLLLEE BpEMS He BbI3bIBAET bonibLUMX TpyAHoCcTeN. MeToauky,
NpUBEAEHHbIE B CTaTbe, MOKA3anM CBOK HAAEKHOCTb U 3DMEKTUBHOCTb AN MAEHTUOUKALMM IMYHOCTU HEOMO3HAHHbIX TPYMOB.
B cratbe npeacTaBneH ciyyaii KpalHe CHOXHOW MAEHTUOMKALMM NMYHOCTM norubliero. B MeauKo-KpMMMHanUCTMYeCKoe
0TAeNeHne NocTynunu pparMeHTbl Tpyna HEM3BECTHOTO YenoBeKa, 0bHapyXeHHOro Ha Gepery o3epa (Yepen ¢ HUKHel Yenio-
CTblo, CUM(U3 W NPOKCUMarbHBIE KOHLbI NiieYeBoii M beapeHHoN KocTel). B xoae uccneaoBaHus ycTaHoBNEHbI Nos, BO3pacT
W pacoBast MPUHALNIEXHOCTb, @ BbISBNIEHHbIE XapaKTepHble 0c0BeHHOCTY 3y60B NO3BONMAM JOCTOBEPHO YCTaHOBUTL IMYHOCTb
norubiero. NpoBeaEHHbIE ONEPaTUBHO-PO3bICKHBIE MEPOMNPUATUA [anu 0CHOBaHWE MPEeLNONOMUTb, YTO TPYN HEeU3BECTHO-
ro YenoBeKa NPUHAZJIEXUT nponaBLueMy rpaxaaHuHy K., ypoxeHuy KasaxcraHa,ubW AaHHble COBMAAaloT C pe3ynbTaTamu
cyAebHO-MeMLUMHCKOro CCel0BaHMs, YTO NOLTBEPAMIOCE B XOLE OTOMAECTBAEHUS IMYHOCT METOLOM KOPPENALMOHHOIO
aHann3a ono3HaBaTesbHbIX TOUEK Ha NpUKM3HeHHOW doTorpaduu u doTorpadmm Yepena nNyTéM COBMELLIEHUS M300BpaKeHNi
ronoBbl rpaxgaHuHa K. u yepena HeM3BeCTHOTO MyXUMHbI.

AnaToMmMuecKkve xapaKTepucTUKKM Yepena U 3y6oB ABNAKOTCA 3HAYMMBIM 3NIEMEHTOM B CyAebHO-MeULMHCKON uaeHTUdWKa-
LMK, U UX TLLATENbHBIA aHanu3 cnocobCcTBYeT NOBBILLIEHUIO TOYHOCTM YCTaHOBIEHUS IMYHOCTEN Nl0fen, MponaBLumnx 6e3 BeCTH.
BaxHo npofonath passuTUE TEXHOMOMMIA M METOLLOB MAEHTU(UKALMM, YTO 0COBEHHO aKTyanbHO B CBETE TEKYLLMX COBLITUN,
CBA3AHHBIX CO CMeLManbHoi BOEHHOW onepaumeid, Koraa Bo3HUKaeT He0bX0AMMOCTb B MAEHTUDUKALMM IMYHOCTU NOrubLLIMX
niofen, B TOM YMUC/E CPeAN MUPHOTO HacesleHUsl, HO OTCYTCTBYET BO3MOXHOCTb NMPOBEAEHNA FEHETUHECKOrO UCCIIef0BaHMA.

KnioueBble cnoBa: Tpyn HeW3BECTHOrO YenoBeKa; WAeHTUdMKALMA NMYHOCTY; uYepen; ocobeHHocTH 3y6os;
doTocoBMeLLeHMe; CRyyaii U3 NPaKTUKK.
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INTRODUCTION

Unidentified corpses (or their parts and bone fragments)
person identification is one of the main activities of forensic
medical institutions. When identifying a person, bone
remains, dismembered and charred corpses or their parts,
as well as putrefied and mummified bodies of people are
often the object of research [1].

If comparable genetic material is available, the issue
of person identification is currently not very challenging.
It is otherwise when the material is not available. Then
the identification method and its reliability depend entirely
on the available lifetime objective data concerning
the presumed dead or missing person [2]. In particular,
lifetime images of internal structures, for example, any
parts of the head or other parts of the body, are used
for comparative study with obtained radiographs of the same
parts of the skull or skeleton bones in the same scale
and angles. In most cases, the comparison provides
a basis for a strong positive or strong negative conclusion,
as the images show individual features of the bone structure.
The dental history, especially individual dental scans, provide
valuable information for identification [3].

Photos of the presumed person in two or three angles
are mostly used as a comparative material; in rare cases,
there is no comparable resource. A similar case occurred
in our practice, when we had only a small full-face image
of the presumed deceased.

CASE DESCRIPTION

Incident Circumstances

In one of the districts of Republic of Karelia, an almost
skeletonized corpse was found on the shore of a lake. A small
amount of black hair, up to 15-20 cm long, was preserved
on the mummified skin fragment in the occipital area
of the head. No visible injuries were detected when the corpse
was examined at the scene. According to the forensic medical
expert, the corpse belonged to a man aged 30-40 years old,
about 160 cm tall. The victim was identified by his clothes
as K., a native of Kazakhstan.

Forensic Results

In order to identify the person, the medical
and forensic department received parts of the corpse:
the skull with the lower jaw, symphysis and proximal ends
of the humerus and femur.

The study revealed the following: the skull was of medium
size (Fig. 1) and brachycranial shape (cranial index 87.5%);
morphological and metric parameters indicated the male sex;
morphological features of the studied bones indicated the age
of 30-39 years. The age was established using the methods
of Zvyagin (1975) [4] and Acsady Nemeskeri in the edition
of Sjavol (1975) [5]; when determining the race of the skull,
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Fig. 1. Skull submitted for examination.

the method of Zvyagin (1981) was used [6]. The studied skull
belonged to the mixed racial group (among the identifying
features of the skull there were eight presumably Caucasian
indicators, 12 presumably Asian indicators, the rest
of the indicators are undetermined). Examination of the teeth
revealed shovel-shaped incisors on the upper jaw, torsion
and inward displacement of the second upper incisor (Fig. 2).
In addition, enamel leaks were found on the first and second
large molars of the lower jaw (Fig. 3).

Fig. 2. Spatulate shape of the upper incisors and inward twisting

of the upper second incisor.
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Fig. 3. Enamel leaks on the first and second molars of the lower jaw
(indicated by arrows).

Further examination of the skull revealed a number
of features that formed the appearance of the unidentified
person. In particular, the shape and the size of the skull
indicated a relatively wide and high form of the face due
to moderately prominent zygomatic bones and expanded
angles of the lower jaw. The forehead is high, hollowly sloping.
The superciliary arches are short, most prominent in the glabella
(the area of the frontal bone between the eyebrows). This arch
structure requires the eyebrows to be short and can make
the impression of raised eyebrows. The orbits are rounded;
the upper and lower edges are thin, slightly blunted. The eye
chambers are roughly closed in shape. The lacrimal fossae
of the orbits are brought forward, which leads to some lowering
of the inner corner of the eye and, possibly, to a slight dilatation
of the upper eyelid with the formation of a fold (Mongolian).
The left orbit is longer, and its lacrimal fossa and orbital
tubercle are slightly higher than of the right one, indicating
a horizontal eye shape, with the left eye being slightly higher
than the right. The zygomatic bones are flat and relatively wide,
leading to some flattening of the face. The nasal bones are
long, flattened, the nasal root is slightly prominent, indicating
a long, flattened dorsum of the nose. The piriform aperture
is small, its left half is slightly larger than the right, which
indicates the small size and low wings of the nose. The left
wing of the unidentified person's nose may have been slightly
larger during his lifetime. The alveolar process of the upper jaw
is orthognathic, with the incisors standing vertically, slightly
overlapping the incisors of the lower jaw, which also stand
vertically and form, together with the upper ones, a scissor bite.
Teeth of both jaws are white and relatively large with wedge-
shaped crowns of incisors. The chin is wide and slightly
extends beyond the upper jaw. The corners of the upper jaw
are turned outward, which together with the zygomatic bones
brings the lower part of the face closer to an oval shape.
The bite, vertical position of the incisors, and height of enamel
on the upper jaw incisors indicate a small size of the mouth.
The elongated nose indicates that the unidentified person also
had elongated auricles. Judging from the location of the mastoid
processes, the auricles were uniformly protruded.
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Investigative Activities

The investigation established that the corpse found
on the lake shore could belong to K., 38 years old, 160 cm
tall, a native of Kazakhstan, who went missing in the Republic
of Karelia in 1992.

The experts were presented with only one en face
picture of K. available to the investigative authorities, which
showed a young man with an Asian type of face. The face
shape was rounded. The hair was thick, black, long, covering
the forehead and auricles. The eyebrows were short, medium
thick, raised. The eyes shape was horizontal. The left eye was
slightly higher than the right. The cheekbones were wide;
there was a small tumor-like growth on the skin of the left
face in the zygomatic area. The dorsum of the nose was
flattened. The nasal wings were small; the left wing was
slightly larger than the right wing. The mouth line was
straight; the mouth was small. The nasolabial fold was barely
visible. The chin was broad, rounded.

The forensic data matched the picture of K. The matching
of sex, race, age, height, appearance on the verbal portrait
of the skull indicated that the investigated skull could
belong to K. To confirm this, the identification of the person
was carried out by correlation analysis of skull landmarks
on the lifetime picture and skull picture by combining
the images of the head of K. and the unidentified person's
skull.

Person Identification by Correlation Analysis
of Landmarks

The lifetime picture of the person to be identified
and pictures of the skull on single-scale images
in the same perspective were marked by landmarks
(Fig. 4, 5). The coordinates of these marks were established
by measuring the distance from them to the left (Y-axis)
and bottom (X-axis) edges of both images. The obtained
coordinates were mathematically and statistically processed
using Statistica 8.0 (StatSoft, USA). The result of correlation
analysis was found to be positive.

Person identification by skull was performed using
TADD SM, v. 5.0, developed by the Russian Center of Forensic
Medical Expertise of the Ministry of Health of Russia.
The image of K's head was viewed on Mustek Bear Paw
2448TA Plus scanner (Mustek System Inc., Taiwan). After
cropping in Photoshop CS2 (Adobe Systems Inc., USA),
the image was displayed on the monitor screen in the window
of TADD SM with subsequent marking by topographical
landmarks that are important for identification: contours
of the head arch, nose wings, points of eye corners, etc.
Relevant constant points significant for identification were
marked on the skull.

The skull was put on a rotating tripod, which allowed
smoothly changing the angle of rotation and tilting of the skull
against the video camera and fixing it in a given position.
The image of the skull was entered into the program using
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a Panasonic NV-GSé0 video camera (Panasonic Corporation,
Japan) in the perspective closest to the perspective
of the head image in the picture. The skull on a tripod was
put in the position with maximum correspondence to the size
and perspective of the head image in the picture. The study
of the images of K's head and the unidentified person's
skull (Fig. 6) combined on the screen revealed coincidences
in the following parameters: location of the homonymous
constant points of the head and skull images; congruence
(correspondence) of the shape of the contours
of the head and skull images, taking into account
the throw ratios; correspondence of the thickness (distance)
between the contours of the head and skull to the average
data on the thickness of soft tissues.

Expert Opinion

Thus, despite the potential expert error in the photo-
alignment of the skull with only one en face picture,
on the basis of the coincidence of sex, race, age, height,
hair color and length, the features of the verbal portraits
of the skull of the unidentified person and K., the positive
results of person identification by correlation analysis
and photo-alignment, as well as taking into account
the case materials (the coincidence of items of clothing
on the corpse with those worn by K. when he went missing),
we considered it possible in this particular case to conclude
that the unidentified person's skull found in the lake
belonged to K.

Fig. 4. Marking of identification points on the photograph of citizen K.
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Fig. 5. Marking of identification points on a photograph of an unknown
person's skull.

Fig. 6. Combined images of the head of citizen K. and the skull

of an unknown man.
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DISCUSSION

Anatomical characteristics, including skull structure
and dental features, play a key role in the forensic person
identification process. Examination of the skull can provide
valuable information about a person's age, gender and race,
which is crucial for proper identification of an unidentified
person [7].

The skull, as a basic element for person identification,
is a complex anatomical structure where its shape and size
can indicate sex and race. In the case we described, the skull
had a brachycranial shape, which is one of the most important
features in determining race. Approaches developed,
for example, by Zvyagin [6, 8], classify skulls by race
and sex, which helps experts in establishing correspondences
between the identified skull and the missing person.
Teeth also serve as a reliable source of information
for personal identification [9]: their shape, location, features
and the presence of pathologies provide additional information
about a person's life (e.g., heredity and lifestyle) [10-14].
Teeth can be cross-referenced with medical history and other
information about the presumed individual, which also
contributes to the identification.

It is important to note that the analysis of anatomical
features should be comprehensive [15]: for example,
matches on the size and shape of the skull, features of teeth
and dental rows can significantly increase the reliability
of the identification of a person [16]. Modern technologies,
such as correlation analysis of landmarks, provide for more
accurate and reliable comparisons.

The general morphological state of cranial and dental
structures is an indicator of individual genetic, ecological
and biological factors that are formed throughout lifetime [17,
18]. In this regard, studies based on these anatomical features
not only help to identify individuals, but also give new
opportunities in study of population dynamics and migration
processes.
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CONCLUSION

Anatomical features of skull and teeth are a significant
element in forensic identification, and their scrupulous
analysis contributes to the accuracy of the identification
of missing persons. It is important to continue the development
of technologies and methods of identification, especially
relevant in the context of current events related to a special
military operation, when, in the absence of conditions
for genetic testing, there is a need to identify dead people,
including among civilians.
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