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Abstract

In forensic medicine, a reconstructive victim profile is a widely
used procedure for providing individual data in cases of complex
identification of a person. The most valuable data such as gender,
age, origin and height are obtained from skeletal and dental analyses.
Deformed skulls require special expert attention during the forensic
examination of bone remains. Unusual skull shapes are usually formed
with certain diseases (hydrocephalus, craniostenosis, rickets), various
kinds of injuries or as a result of artificial (intentional) changes in the
shape of the head. The detection of cranial deformity has a great forensic
importance in identifying a person, allowing you to further outline the
range of diseases that an unknown person could have suffered during
his lifetime. The article describes a rare forensic case of identification
of a human skull with congenital multiple developmental anomalies.
During the forensic medical and forensic examination, the deceased
had a history of signs of a rare disease characterized by the formation of
a specific deformation of the skull. A comprehensive assessment of the
data is very important when conducting forensic medical studies aimed
at helping investigative authorities to identify human remains.
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Introduction

is directly related to migration processes. In this region,

In the research, forensic identification of a person
of bone remains can present significant difficulties for
forensic experts [1,2]. Difficulties in identifying bones
arise during the destruction of bone tissue as a result of
exposure to high temperatures, chemical and other factors,
as well as when several corpses are found in one burial
[3,4]. The skull and long tubular bones remain the most
informative for determining gender, age and individual
anthropometric data [5,6]. For the present, a number
of problems remain in identifying a person's identity,
despite the improvement of biometric identification and
DNA analysis methods [4,7]. This is primarily due to the
processes of race mixing, a characteristic trend of modern
humanity, which leads to a change in the main craniometric
parameters of the skull [1,5,8]. On the territory of the
Republic of Kazakhstan, the mestization of the population

the formation of a contact zone (the zone of fusion of
Caucasians and Mongoloids) [2] is clearly traced, which
is caused by many factors, including the deportation of
the people of the former USSR during the repressions,
the evacuation of the population during the Second World
War and the subsequent processes of globalization. As
a result, the number of Mestizos living in this territory
is steadily increasing, creating certain difficulties in the
racial identification of bone remains. The digital indicators
existing in the methods for identifying a person by bone
remains are somewhat outdated, in addition, in most
cases they are adapted exclusively for the identification
of the Caucasian population of central Russia. The use
of these data for the multinational ethnic composition
of the Republic of Kazakhstan is poorly justified, since
they can be interpreted incorrectly due to the processes
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of acceleration and urbanization of the local population. At
the same time, individual innate and acquired bone features
has a particular importance [9, 10]. However, the differential
diagnosis of gender, age and race in congenital anomalies of the
development of the skull bones in forensic medical practice is
difficult, because anomalies of the development of the skull lead
to changes in metric, anatomical, morphological and radiological
signs [5,11,12]. At the same time, situations when it is necessary
to identify the identity of skeletonized human remains continue
to be very popular. In this regard, an interesting example of a
medical and forensic examination of bone remains found in the
Almaty region.

Case presentation

Not far from the farm "Zhylkibayev", located near the
village of Shengeldy, Almaty region, skeletal fragments were
found, presumably belonging to a missing person who became
a victim of murder. For identification of the person, the material
was transferred for medical and forensic examination to the
Institute of Forensic Examinations in Almaty, RSME "Center for
Forensic Examination of the Ministry of Justice of the Republic
of Kazakhstan". The skull, four cervical, three thoracic and two
lumbar vertebrae, five ribs, left femur, left and right tibia were
presented for the research. The bones presented for examination
are white with a yellowish tinge, dry, light, completely devoid
of soft tissues. A comparative analysis of the morphology of the
skull bones revealed a pronounced deformation in the occipital
bone, forming a hemispherical protrusion (Figure 1, Figure 2).

Figure 1 - Skull, front view (no visible changes)
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Figure 2 - Skull, left view (the arrow indicates the deformity in
the occipital bone)

The interparietal suture is deformed and deviates to the left
in its apical and bregmatic parts (Figure 3). The occipital suture
is represented by significantly overgrown teeth, has a width of
up to 35 mm (Figure 4).

Figure 3 - Skull, top view (the arrow indicates the described
changes)

Figure 4 - Skull, back view (the arrow indicates the described
changes)

For further investigation, the cranial cavity was opened
with the help of an angular saw passing through the frontal
and parietal bones. When measuring the base of the skull using
anthropological craniometric instruments and subsequent
comparison of anatomical characteristics, it was revealed: a
decrease in the size of the anterior and middle cranial pits, an
increase in the size of the posterior cranial fossa, a decrease in
the length of the Blumenbach slope and a flattening of the base
of the skull (Figure 5). The mastoid processes are reduced, the
awl-shaped processes are reduced, one horizontal abnormal
suture of the occipital bone departs from the occipital-mastoid
sutures (Figure 6). The circumference of the skull is 555 mm,
the longitudinal diameter is 195 mm, the transverse is 148 mm.
The thickness of the frontal and parietal bones corresponds to
the norm, the occipital bone is somewhat thinned.

When establishing the race of the investigated skull, out of
28 craniometric indicators of the external structure of the skull
[1], 21 indicators were identified, confirming the Mongoloid
origin. 3 indicators were identified as probable Caucasoid signs.
The remaining 4 craniometric indicators of the examined human
skull could not be identified due to the absence of a part of the
dental apparatus. Additionally, a comparative analysis of the
cranioscopic parameters of the examined skull was carried out
with similar indicators of 10 skulls of men of the Mongoloid
race taken from the regional database (there are no female skulls
of the Mongoloid race in the regional database). It should be
particularly noted that from 25 generally accepted cranioscopic
indicators, 3 indicators (forehead width, condylar and bigonal
width) were not studied. This is due to the fact that on some
skulls the frontal bone and lower jaw were missing.
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Figure 5 - View of the base of the skull from the inside (the

arrow indicates the described changes)

Figure 7 - X-ray picture of the skull in Hajdu-Cheney syndrome
(there is an underdevelopment of the bones of the facial skull,
protruding frontal and occipital tubercles, wide cranial sutures)

For the convenience of comparison, for each of the studied
22 signs, the smallest, average, the largest indicators were used,
which are respectively designated as uncertain (U), probably
male (PM), reliably male (RM) and probably female (PF). The

results of the comparative research are presented in Table 1.

Table 1 Cranioscopic signs of the examined skull

Figure 6- View of the base of the skull from below (the arrow
indicates the abnormal seams of the occipital bone)
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Figure 8 - Appearance of a patient with Hajdu-Cheney
syndrome (hypertelorism, bushy eyebrows, micrognathia, low

set ears and short neck present)

It was found that from 22 signs, 14 exceed the average
indicators, while 7 of them exceed the largest values. The
analysis of the results showed that the skull provided for
the research has metric characteristics that differ from most
indicators characteristic of the skulls of the Mongoloid race.

No Indicator Measures of Indicator Indication
examined skull | the smallest average the largest

1. Longitudinal diameter 195,0 145,0 142,8 187,0 RM
2. Transverse diameter 148,0 115,0 139,1 148,0 PM
3. High altitude diameter 130,0 87,0 123,0 138,0 U
4, Length of the base of the skull 101,0 95,0 109,8 155,0 PM
5. Width of the base of the skull 137,0 116,0 128,5 136,0 RM
6. Nape width 139,0 113,8 116,1 121,0 RM
7. Mastoid width 115,0 101,0 108,8 119,4 PM
8. Skull circumference 555,0 520,0 534.3 560,0 RM
9. Sagittal chord 140,0 135,0 144,7 175,0 PM
10. Frontal chord 112,0 111,0 117,5 119,0 PM
11. Parietal chord 111,0 112,3 114,6 117,0 PM
12. Length of the large occipital foramen 37,0 33,0 35,2 37,0 PM
13. Width of the large occipital foramen 33,0 26,0 29,5 32,0 PM
14. Bizygomatic diameter 141,0 140,0 142,0 144,0 RM
15. Face base length 102,0 63,0 91,6 106,0 PM
16. Upper face height 67,0 63,0 69,0 74,0 U
17. Full face height 114,0 114,0 115,0 116,0 U
18. Upper face width 109,0 98,0 86,3 125,0 PM
19. Average face width 103,0 91,0 100,0 106,0 PM
20. Nose height 56,0 42,0 52,2 57,0 RM
21. Width of the orbit (left) 41,8 38,0 40,0 42,0 PF
22. The height of the lower jaw body 34,0 32,0 33,0 34,0 PM

Notes:
PF - probably female
PM - probably male

RM - reliable male
U - uncertain
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When examining the skull to establish somatic gender,
only 23 parameters out of 25 parameters accepted in forensic
medical practice were identified. It was not possible to determine
2 parameters, due to the complete absence of the left branch of
the lower jaw. There were 6 reliably male signs, probably male
— 12, uncertain — 4 and probably female — 1.

When determining the age, it was found that: the teeth on
the examined skull of the coronal suture were smoothed in the
temporal and bregmatic parts, which corresponds to the age of
about 30-40 years. At the same time, the interparietal suture is
partially smoothed in the back, which corresponds to 20-30 years.
The degree of occipital suture overgrowth was not evaluated due
to the presence of anomalies in the development of the skull. The
wedge-frontal, wedge-parietal and wedge-temporal sutures are
smoothed, but not overgrown throughout, which corresponds to
an age of less than 40 years. On the inside of the skull sutures,
the coronal suture is overgrown, the rest of the sutures are
smoothed, which corresponds to an age of less than 40 years.
A comprehensive analysis of the data obtained showed that the
degree of overgrowth of the skull sutures corresponds to the age
of 20 to 40 years, however, taking into account the presence of
anomalies in the development of the skull, the result of the study
may have relative significance.

Discussion

The results obtained convincingly indicate that the
anatomical and physiological features of the bones of the skull
under study are characteristic of basilar impression, in which the
base of the skull is flattened, the dimensions of the anterior and
middle cranial pits at the level of the Turkish saddle are reduced,
and the length of the Blumenbach slope is also reduced [13,14].
According to some authors, basilar impression is rarely isolated
and often occurs in such genetic diseases as Hajdu-Cheney
syndrome, Gorham syndrome and others [12,14,15]. Hajdu-
Cheney syndrome is a rare autosomal dominant congenital
connective tissue disorder characterized by severe and excessive
bone resorption, leading to osteoporosis and a wide range of
other possible symptoms [12]. Patients may have a peculiar
phenotype, which characterized by a small lower jaw, a thick
depression in the back of the head, osteoporosis, low height,
dislocations of bones, a short neck, thick eyebrows, thick hair,
high or low palate and low-lying ears (Figure 7, Figure 8) [16].

Gorham-Staut disease is an extremely rare disease
characterized by osteolysis due to anomalous proliferation of
blood vessels. In the case of the onset of the disease in childhood,
skeletal deformities develop. Bone loss can occur both in
one bone and in several, involving soft tissues in this process
[13]. The course of the disease is variable and unpredictable.
Involvement of the bones of the skull and spine in the process is
unfavorable in prognostic terms. However, there are cases when
people with this nosological form lived up to 70 years [11,13]. In
our case, the bones of the arch and the base of the skull also had
pronounced finger-like indentations (Figure 5), which indicates
the presence of pronounced intracranial hypertension in the
during his lifetime.

The racial affinity of the examined skull was carried out
solely for the purpose of identifying human remains. However,
one of the main problems of human identification is that the
emergence of racial hybridity is not taken into account [7].
According to a number of authors, skeletons currently show
features "typical" of two or more racial groups and it is very
problematic to attribute them to one specific racial group [3,17].
World migration has further strengthened categorical ideas
about biological variations, and some authors emphasize the
important influence of socio-geographical environmental factors
on the shape of the human skeleton [18]. At the same time, some
authors emphasize that when conducting a forensic medical

examination, one should be fully aware of the presence of many
biological inaccuracies when identifying human remains [3,7].
However, there is also a point of view according to which it is
necessary to form databases characterizing specific craniometric
indicators of populations for each region separately, since the
geographical movement of people occurs on a very large scale
and leads to an increase in populations of mixed individuals
[1,7,19,20].

The solution of the issue of the gender of bones has the
greatest practical importance in forensic medical examination,
because, in the identification process, it allows to reduce the
numberofwanted personsbyhalf. However,inhumanpopulations,
the degree of difference in size characteristics between men
and women may be small [17,19]. The size range within each
gender is widely superimposed so that only the smallest women
and very large men are outside the overlap range of indicators
of the opposite gender, in addition, it is necessary to take into
account the racial and ethnic characteristics of the population
[2,10,20]. Diagnosis of gender by the skull can be complicated
by various factors, including environmental, occupational, as
well as nutritional characteristics and pathological changes due
to diseases [4,21,22]. The craniometric approach allows to unify
the degree of human identification, however, the craniometric
method of determining the gender of V.I. Pashkova used in the
CIS countries requires certain additions and changes, since it was
originally based on the research of skulls belonging exclusively
to people of Russian nationality aged 22 years and older who
lived in the north-west of Russia. In addition, this technique is
not recommended for use in the study of deformed, fragmented
skulls and remains exposed to high temperature, as well as the
skulls of children [10]. According to many researchers, the
significance of various signs is not the same, and therefore, the
use of a combined application of craniometric and cranioscopic
approaches is recommended [2,7,19].

The solution of the tasks is impossible without an integrated
approach to the research of the totality of all diagnostic and
identification features of the human skeleton. Based on the
conducted research, it was found that the skull most likely
belonged to a man of the Mongoloid race with the presence of
separate Caucasoid features. The age of the unknown ranged
from 20 to 40 years, but at the same time had only relative
significance due to multiple congenital anomalies of the skull, the
formation of which is due to the presence of a rare genetic disease
during the life of the deceased, most likely the Hajdu-Cheney
or Gorham syndrome. The detection of such a developmental
anomaly has a great forensic importance, since the appearance of
such people during their lifetime is very specific and contributes
to rapid identification of the individual. Thus, it can be argued
that a forensic medical research characterized by variability of
results, cannot be used in isolation from auxiliary data indicating
the presence during life of certain diseases affecting the structure
of the skeleton when identifying a person. The expansion of the
competence of a forensic medical expert is due to the demands of
time, the expansion of the tasks of expertise and methods of their
solution. The technologies applied within the framework of the
conducted medical and forensic examination made it possible to
successfully solve the issues of interest to the investigator and to
work out all possible investigative versions of criminal events as
objectively as possible.
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