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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The study of individual anatomical variability has long
attracted attention, with this topic being widely covered in the
works of both domestic and foreign scientists.

The aim of our work is to study the individual anatomical
variability of the facial section of the skull, taking into account
gender and craniotype, based on computed tomography data.

Material and Methods. The material for our study consisted
of 80 results from computed tomography (CT) scans of the
human head, without any existing pathologies of the bone tissue.

Results. Brachycrania was established in males with a cranial
index ranging from 80.6 to 92.4 (with X = 86.68, ¢ = 3.20, and
mx = 0.91), and in females from 80.2 to 88.3 (with X = 84.32,
o =2.81, and mx = 0.77). Similarly, mesocrania was confirmed
by our data, with males showing a range from 76.8 to 79.2 (with
X =77.93, 6 =1.72, and mX = 0.68), and females from 75.6 to
79.1 (with X = 77.12, 0 = 1.74, and mX = 0.59). Dolichocrania
presented a variability range of cranial index values in adult
males from 71.8 to 74.6 (with X = 73.80, 6 = 1.52, and mX =
0.63), and in females from 72.2 to 73.9 (with X = 72.67, 0 =
1.48, and mx = 0.59).

Conclusions. The individual anatomical variability of the facial
section of the skull, taking into account gender and craniotype,
based on computed tomography data was detected. Cranial
profile characteristics of the facial skeleton are dependent on
both gender and on the existing craniotype. We were able to
establish clear differences between male and female skulls,
particularly in terms of overall linear dimensions, the shapes of
lateral polygons, and profilograms. A clear description of the
brachycranial, mesocranial, and dolichocranial craniotypes was
obtained, along with their relationships to other existing skull
types.

Key words. Cranial index, computer tomography, Height-
length index, height-breadth index.

Introduction.

The study of individual anatomical variability has long
attracted attention, with this topic being widely covered in the
works of both domestic and foreign scientists [1]. Most of such
research was conducted on cadaveric material, which has many
drawbacks [2].

A new phase of research into individual anatomical variability
is linked to the rapid development of modern research methods,
one of which is computed tomography (CT) [3,4]. CT has
become routinely incorporated into the diagnostic protocols for
most acute and chronic diseases [5]. The CT era significantly
expands not only the range of diagnostic methods but also
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allows detailed study of specific parts of the human body based
solely on CT data [6]. Moreover, CT is a relatively simple,
non-invasive, and highly informative method [7]. CT studies
allow for detailed examination of structures by viewing the
area of interest in axial projection [8], constructing coronal
image reconstructions, and even creating 3D models for further
structure detailing [9].

One of the anatomical areas of greatest interest to scientists is
the skull. This interest is driven by the complex configuration
of its structures and the need for a comprehensive evaluation
of the spatial relationships between the cranial and facial
sections [10]. Interest in studying the skull may also be due
to the prevalence of skull pathologies and the frequency of
injuries that require surgical interventions for correction.

It is impossible to study the craniometric characteristics [11]
of the facial skull without a detailed analysis of its relationship
to the cranial section, vault, and base, and the skull as a whole.
This includes the morphometric and osteometric dependence
of the facial section on the shape, size, overall and partial
indices, and various craniometric indicators of other parts of
the skull.

Considering the above, the aim of our work is to study the
individual anatomical variability of the facial section of the
skull, taking into account gender and craniotype, based on
computed tomography data.

Materials and Methods.

The material for our study consisted of 80 results from
computed tomography (CT) scans of the human head, without
any existing pathologies of the bone tissue. These results were
collected from medical diagnostic centers based on cooperation
agreements with the Department of Human Anatomy, Clinical
Anatomy, and Operative Surgery at KhNMU. For the study,
we selected representatives of both genders (59 males and 56
females) who were of mature age, specifically: men aged 22 to
60 years (average age 31 years) and women aged 21 to 55 years
(average age 28 years).

Craniometric analyses of the CT scan results were conducted
using measurement tools within specialized software programs
designed for analyzing tomograms and constructing three-
dimensional reconstructions. Licensed versions of these
programs are always available on the CT scanner and allow
for the acquisition of metric characteristics of the cranial base
with high precision. The programs used in our work included
Ez3D Plus 3D, DICOM Vidar Dicom Viewer, and eFilmLite.
A demonstration of how these programs function is presented
in Figure 1.
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Figure 1. The software used for conducting craniometric analysis of CT scan results includes:

- Vidar Dicom Viewer — shown at the top.
- Ez3D Plus — shown at the bottom.

These programs facilitate the analysis and measurement of
cranial structures, enabling precise craniometric assessments
from the CT images.

The primary method for determining craniotypes in craniology
involves calculating a series of indices that have well-defined
ranges and are widely used in studies focused on establishing
signs of individual anatomical variability. According to the
recommendations presented in classical monographs, the
following indices should be calculated:

Cranial Index: This index is the ratio of the width to the
length of the skull. It allows for the classification of craniotypes
as follows [12]:

1. Dolichocranial: Cranial index of 74.9 or less.

2. Mesocranial: Cranial index ranging from 75.0 to 79.9.
3. Brachycranial: Cranial index of 80.0 or more.
Indcmn _ Transverse size of the skull (width) (eu—eu,) x 100;

Longitudinal size of the skull (length) (gl -op)

Height-Length Index— is the ratio of the height to the length
of the skull, allowing for the classification of craniotypes as
follows [13]:

1. Hamecranic: Height-length index of less than 70.0.
2. Orthocranic: Height-length index ranging from 70.0 to
74.9.
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1. Hypsicranic: Height—length index of 75.0
oY more.

Ind __height of the skull (b—ba)
H/L — length of the skull (g—op)

x 100;

Height-Breadth Index is the ratio of the height to the width of
the skull, which allows for the classification of craniotypes as
follows [14]:

1. Tapeynocranic: Height-breadth index of 91.9 or less.

1. Metriocranic: Height-breadth index ranging from 92.0
to 97.9.
1. Akrocranic: Height-breadth index of 98.0 or more.

height of the skull (b—ba)
maximum width of the skull (eu—euw)

x 100;

>

]ndH/B =

The statistical analysis was performed using methods of
variation statistics. The normality of the distribution was
assessed using the Shapiro-Wilk test, which indicated that the
samples were close to a normal distribution. The statistical data
are presented in the format M+c, where M is the arithmetic
mean, ¢ is the standard deviation, and Student's t-test was
applied. Correlation analysis was conducted using Spearman's
rank correlation coefficient. A statistical difference between the



examined parameters was considered significant at p less than
0.05.

Results.

According to our data, the largest group of skulls studied
consisted of representatives with a brachymorphic head
structure, also known as brachycranic, totalling 59 specimens
- 30 males and 29 females. The intermediate group in terms of
size was the mesomorphic type - mesocranic, consisting of 40
observations (20 males and 20 females). The smallest group
was the dolichomorphic type - dolichocranic, with only 16
specimens, including 9 males and 7 females.

Interestingly, this distribution of craniotypes among adult
human skulls is quite characteristic for our country. The general
data on cranial index measurements are provided in Table 1.

Table 1. Individual Values of the Cranial Index in Adults.

W Male Female
Craniotype

Brachycephalic 80,6-92,4 80,2-88,3
Mesocephalic 76,8-79,2 75,6-79,1
Dolichocephalic 71,8-74,6 72,2-73,9

To clarify the existing differences in cranial index values
among adults, a statistical analysis of this parameter was
conducted, and the results are presented in Table 2.

Table 2. Statistical indicators of the cranial index of a person of mature
age.

Indicator Male Female
Craniotype c m- c m-

Brachycephalic 86,68 3,20 0,91 8432 281 0,77
Mesocephalic 7793 1,72 0,60 77,12 1,74 0,59
Dolichocephalic 73,80 1,52 0,63 72,67 1,48 0,59

Based on the calculated cranial index for all parts of the
specimen collection and CT study results, brachycrania was
established in males with a cranial index ranging from 80.6 to
92.4 (with X = 86.68, 6 = 3.20, and mX = 0.91), and in females
from 80.2 to 88.3 (with X = 84.32, ¢ = 2.81, and mX = 0.77).
Similarly, mesocrania was confirmed by our data, with males
showing a range from 76.8 to 79.2 (with X = 77.93, 6 = 1.72,
and mX = 0.68), and females from 75.6 to 79.1 (with X = 77.12,
o = 1.74, and mX = 0.59). Dolichocrania presented a variability
range of cranial index values in adult males from 71.8 to 74.6
(with X = 73.80, 6 = 1.52, and mx = 0.63), and in females from
72.2 t0 73.9 (with X = 72.67, 6 = 1.48, and mX = 0.59).

Based on the results of craniotyping according to the cranial
index, the sample was divided into three groups: brachycranics,
mesocranics, and dolichocranics, with a distinct quantitative
distribution and average values that clearly differentiated each
group. This distribution confirms the quality and high degree of
validity of the selected material.

In parallel, the height-length index of the skull was calculated
(Table 3), showing a certain range of variability, along with the
computed statistical indicators of this index (Table 4).

According to our data, in brachycranics, the height-length
index of the skull ranges from 68.8 to 74.8 (with X = 72.66, ¢ =

91

2.85, and mx = 0.91) in males, and from 67.7 to 73.6 (with X =
71.72, 6 = 2.16, and mx = 0.87) in females.

Table 3. Individual Values of the Height-to-Length Index in Adults.
Height-to-Length

Index Male Female

Craniotype

Brachycephalic 68,8-74,8 67,7-73,6
Mesocephalic 72,4-76,3 73,2-75,9
Dolichocephalic 76,9-79,8 77,4-81,9

Table 4. Statistical Indicators of the Height-to-Length Index in Adults.

Indicator Male Female
W c m- c m-
Brachycephalic 72,66 2,85 0,91 71,72 12,16 0,87
Mesocephalic 73,18 2,68 0,64 74,60 2,31 0,48
Dolichocephalic 77,98 1,72 0,38 78,80 1,36 042

For mesocranics, the characteristic range of variability for this
index is from 72.4 to 76.3 (with X = 73.18, 6 = 2.68, and mx =
0.64) in males, and from 73.2 to 75.9 (with X = 74.6, 6 = 2.31,
and mX = 0.48) in females.

For dolichocranics, the height-length index ranges from 76.9
to 79.8 (with X = 77.98, 6 = 1.72, and mX = 0.38) in males, and
from 77.4 to 81.9 (with X = 78.8, 6 = 1.36, and mX = 0.42) in
females.

Analyzing these data, it can be concluded that both
brachycranics and mesocranics typically exhibit a medium skull
shape according to the height-length index, which corresponds
to the orthocranic craniotype. In contrast, dolichocranics tend to
have narrower skull shapes, closer to the hypsicranic craniotype.

To gain a fuller understanding of the shape of the facial
skull, the height-breadth index should also be considered, as
it significantly refines the individuality of the studied objects
(Tables 4 and 5).

Table 5. Individual Values of the Height-to-Width Index in Adults.
Height-to-Width

Index Male Female
Craniotype
Brachycephalic 84,9-97,8 88,6-93,8
Mesocephalic 93,1-97,2 92,7-96,2

. . 105,6-
Dolichocephalic 110.4 98,1-100,8

Table 6. Statistical Indicators of the Height-to-Width Index in Adults.

Indicator Male Female
Craniotype c m c m

90,68 2,05 1,06 0,98

Brachycephalic 91,04 1,12
Mesocephalic 9488 1,51 0,58 93,76 1,18 0,62
Dolichocephalic 108,38 1,28 0,66 99,82 1,08 0,56

Statistical indicators of the height-to-width index in adults
were also calculated. (Table 6).

It has been established that in brachycranics, a classic broad
and flattened skull shape is observed, with the average values for
males being X = 90.68, 6 =2.05, and mx = 1.06, and for females
X =91.04, 6 = 1.12, and mx = 0.98. This type of skull shape
is referred to in craniology as tapeinocranic. Individuals with



this skull type form a group called tapeinocranics, and their head
shape is referred to as tapeinocephalic. In this case, brachycrania is
combined with tapeinocrania (flattening of the head).

In mesocranics, a typical medium skull type is observed, with
the arithmetic mean of the height-breadth index being X = 94.88,
o =1.51, and mx = 0.58 in males, and X = 93.76, 6 = 1.18, and
mX = 0.62 in females. This corresponds to a metriocranic skull
shape, which aligns with mesocephaly.

For dolichocranics, the average values of this index in adult
males are X = 108.38, 6 = 1.28, and mX = 0.66, and in females, X
=99.82,6=1.08, and mx = 0.56. These values indicate a narrow
and elongated skull shape, known as acrocranic or acrocrania
(narrowness of the head).

According to our data, there is a certain craniometric
relationship between the mentioned cranial indices: the cranial
index, the height-length index, and the height-breadth index.
The larger the transverse dimensions of the skull, the smaller
its height and length. The range of individual anatomical
variability in the proportions of adult human skull shapes is
shown in Figure 2.

Figure 2. Ratios of Skull Shape in Adults (CT No. 2002-16; CT No.

1992-16; CT No. 1851-16): a — Brachycephalic, b — Mesocephalic,
¢ — Dolichocephalic.

Thus, brachycephaly is associated with hamycephaly or
orthocephaly (according to the data of the height-to-length
index) and with tapeinocrany (according to the data of the
height-to-width index). Accordingly, mesocephaly has a
craniological connection with orthocephaly and metriocephaly,
while dolichocephaly is related to hypsicephaly and acrocephaly,
which is schematically illustrated in Figure 3. These data are of
particular significance for further study of the cranial profile of
the facial section of the skull, as well as for establishing the
natural range of variability within this age group.

An interesting fact is that a strong correlation is not found
when studying the relationship between all indices. A weak
negative correlation (-0.32) is observed when analyzing the
height-length and height-breadth indices. A moderate positive
correlation (0.63) is observed when studying the overall facial
and specific facial indices. A very weak positive correlation is
observed between the other indices.

Discussion.

One of the objectives of our study was to determine the
relationships between various existing craniotypes, which
can be established using craniometric indices. To address this
issue, we initially classified the material based on the cranial
index and then proceeded to calculate the height-length, height-
breadth, overall facial, and specific facial indices, taking into

92

Figure 3. Types of the skull structure of a mature person (CT No. 2002-
16; CT No. 1992-16; CT No. 1914-16; CT No. 1914-16; CT No. 1998-
16; CT No. 2019-16; CT No. 1851-16; CT No. 1983-16; CT No. 2123;
CT No. 1938-16).
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Cranial

Figure 4. Average values of craniometric indices (in percentages)
among representatives of brachy-, meso-, and dolichocranial cranial

types.

account the previously identified brachycranial, mesocranial,
and dolichocranial craniotypes (Figure 4).

This approach allowed us to analyse the connections between
different skull types and their corresponding craniometric
characteristics. By systematically calculating these indices, we
were able to refine our understanding of how craniotypes relate
to the dimensions and proportions of the skull and face. These
findings contribute to a more detailed assessment of individual
anatomical variability, which is essential for both diagnostic
and anthropological purposes.



The presented values demonstrate a clear and consistent
interrelationship between different skull types, allowing for the
formulation of a characteristic set of features for each group.
For brachycranics, the average height-length index corresponds
to orthocrany, although a significant number of observations
in this group showed pronounced chamaecrany (a flattened
skull shape). The height-breadth index indicated tapeinocrany
(a broad and flat skull), while facial indices suggested an
euryprosopic (broad-faced) type of facial structure. Mesocranics
were characterized by orthocrany with metriocrany (moderate
skull height) and mesoprosopic (medium-faced) facial
structure. In contrast, the dolichocranic skull type exhibited
strong connections to hypsicrany (elongated skull), pronounced
acrocrany (a narrow, elongated skull), and a leptoprosopic
(narrow-faced) facial structure.

The overall linear dimensions of the skull and its facial
section tend to be larger in men than in women, a conclusion
supported by numerous morphologists [15,16]. These findings
have significant relevance for various medical fields, such as
otolaryngology, neurosurgery, ophthalmology, neurology,
diagnostics, anatomy, dentistry, and pathology [17,18]. They
emphasize early links between anatomical traits and the onset of
pathological processes [19,20], particularly in complex disease
mechanisms involving harmful factors, inflammation, and
infections [21,22]. While advancements in medical technology
have greatly improved treatment and diagnostics, traditional
anatomical methods remain crucial. Future studies could build
on these results, integrating new research techniques to further
enhance both clinical and educational practices in medicine [23
24].

To summarize the material presented in the analysis of the
obtained data, it is essential to note that the cranial profile
characteristics of the facial skeleton are dependent on both sex
and, even more so, on the existing craniotype. We were able
to establish clear differences between male and female skulls,
particularly in terms of overall linear dimensions, the shapes of
lateral polygons, and profilograms. A clear description of the
brachycranial, mesocranial, and dolichocranial craniotypes was
obtained, along with their relationships to other existing skull
types.

The data from this study have profound implications
for various medical disciplines, including ear, nose, and
throat medicine, neurosurgery, ophthalmology, neurology,
diagnostics, anatomy, dentistry, and pathological anatomy.
They highlight early correlations between anatomical
characteristics and the development of pathological processes
[24], particularly in complex disease mechanisms involving
harmful factors, inflammation, and infections [25]. While
new medical technologies offer significant advancements
in treatment and diagnosis, traditional anatomical methods
remain indispensable. Future research could expand upon these
findings, incorporate new investigative approaches, and enhance
the educational and clinical practices of medical professionals.
Intensive development of image analysis technology last years
[26] resulted in significant improvement of understanding
of nature pathological processes in head regions [27,28] and
their possible correction [29,30] with variable treatment [31].
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Performed morphometric measures allow obtaining objective
knowledge about human condition [32,33] as in our previously
published work [34] that should be taken into account by
doctoral activity [35].

Today, the concept of biological races is highly contested
within anthropology and biology [36]. The genetic diversity
within human populations does not map neatly onto traditional
racial categories. Skull form, like other human traits, can
show regional variation, but these variations are not sufficient
to define discrete races. Instead, they are better understood as
clinal, meaning they change gradually across geographic space
rather than in distinct, categorical boundaries [37].

In forensic anthropology, skull measurements can sometimes
help estimate ancestry, but they are probabilistic and not
definitive [38]. Studies have shown that while certain skull traits
may be more prevalent in one population versus another, there
is a significant overlap, and the classifications are not clear-cut.
This indicates that skull form does not strictly align with racial
categories, but rather with broad regional patterns of ancestry
[38].

Conclusion.

The individual anatomical variability of the facial section
of the skull, taking into account gender and -craniotype,
based on computed tomography data was detected. Cranial
profile characteristics of the facial skeleton are dependent on
both gender and on the existing craniotype. We were able to
establish clear differences between male and female skulls,
particularly in terms of overall linear dimensions, the shapes of
lateral polygons, and profilograms. A clear description of the
brachycranial, mesocranial, and dolichocranial craniotypes was
obtained, along with their relationships to other existing skull
types.

Funding: This research received no external funding

Conflict of interest statement: The authors declare that the
research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential
conflict of interest.

REFERENCES

1. Domenech-Fernandez P, Yamane J, Domenech J, et al.
Analysis of skull bone thickness during growth: an anatomical
guide for safe pin placement in halo fixation. Eur Spine J.
2021;30:410-415.

2. Tatar I, Huri E, Selguk 1, et al. Review of the effect of 3D
medical printing and virtual reality on urology training with
‘MedTRain3DModsim’ Erasmus + European Union Project.
Turk J Med Sci. 2019;49:1257-1270.

3. Epperly E, Whitty JA. Equine Imaging: Computed
Tomography Interpretation. Vet Clin North Am Equine Pract.
2020;36:527-543.

4. Baratt RM. Dental Radiography and Radiographic Signs
of Equine Dental Disease. Vet Clin North Am Equine Pract.
2020;36:445-476.

5. Ruszkowski JJ, Zdun M, Arciszewski MB. Anatomy, digital
radiography and cone-beam computed tomography of Western
European hedgehog (Erinaceus europaeus) skull. BMC Vet
Res. 2024;20:420.



6. Morani AC, Ramani NS, Wesolowski JR. Skull base, orbits,
temporal bone, and cranial nerves: anatomy on MR imaging.
Magn Reson Imaging Clin N Am. 2011;19:439-56.

7. Ramdat Misier KRR, Breakey RWF, Caron CJIM, et al.
Correlation of Intracranial Volume With Head Surface Volume
in Patients With Multisutural Craniosynostosis. J Craniofac
Surg. 2020;31:1445-1448.

8. Sulong S, Alias A, Johanabas F, et al. Intracranial Volume
Post Cranial Expansion Surgery Using Three-Dimensional
Computed Tomography Scan Imaging in Children With
Craniosynostosis. J Craniofac Surg. 2020;31:46-50.

9. Maeda J, Tanikawa C, Nagata N, et al. Comparison of
3-D mandibular surfaces generated by MRI and CT. Orthod
Craniofac Res. 2022;25:351-358.

10. Wangaryattawanich P, Chavali LS, Shah KB, et al. Contrast-
enhanced Reformatted MR Images for Preoperative Assessment
of the Bridging Veins of the Skull Base. Radiographics.
2016;36:244-57.

11. Dias P, Neves L, Santos D, et al. CraMs: Craniometric
Analysis Application Using 3D Skull Models. IEEE Comput
Graph Appl. 2015;35:11-17.

12. Al-Shagsi SZ, Rai A, Forrest C, et al. Standardization of
Cranial Index Measurement in Sagittal Craniosynostosis. J
Craniofac Surg. 2019;30:366-369.

13. Jayaratne YS, Deutsch CK, Zwahlen RA. Normative
findings for periocular anthropometric measurements among
Chinese young adults in Hong Kong. Biomed Res Int.
2013;2013:821428.

14. Ji C, Yao D, Li MY, et al. A study on facial features of
children with Williams syndrome in China based on three-
dimensional anthropometric measurement technology. Am J
Med Genet A. 2020;182:2102-2109.

15. Alekseeva V, Nechyporenko A, Frohme M, et al. Intelligent
Decision Support System for Differential Diagnosis of Chronic
Odontogenic Rhinosinusitis Based on U-Net Segmentation.
Electronics (Switzerland). 2023:12.000

16. Nechyporenko AS, Radutny R, Alekseeva VV, etal. Complex
Automatic Determination of Morphological Parameters for
Bone Tissue in Human Paranasal Sinuses. Open Bioinformatics
J.2021;14:130-7.

17. Chumachenko D. On intelligent multiagent approach to viral
Hepatitis B epidemic processes simulation. In: Proceedings of
the 2018 IEEE 2nd International Conference on Data Stream
Mining and Processing (DSMP); 2018 Aug 21-25; Lviv,
Ukraine. IEEE. 2018:415-419.

18. Chumachenko D, Piletskiy P, Sukhorukova M, et al.
Predictive model of Lyme disease epidemic process using
machine learning approach. Appl Sci (Basel). 2022;12:4282.
19. Kozko VM, Bondarenko AV, Gavrylov AV, et
al.  Pathomorphological peculiarities of  tuberculous
meningoencephalitis associated with HIV infection. Interv Med
Appl Sci. 2017;9:144-149.

20. Behar JA, Bonnemains L, Shulgin V, et al. Noninvasive
fetal electrocardiography for the detection of fetal arrhythmias.
Prenat Diagn. 2019;39:178-187.

21. Gargin V, Radutny R, Titova G, et al. Application of the
computer vision system for evaluation of pathomorphological

94

images. 2020 IEEE 40th International Conference on Electronics
and Nanotechnology, ELNANO 2020 — Proceedings. 2020:469-
473.

22. Mpolokeng K, Luckrajh J, Avilova O. Accessory head of
the semitendinosus muscle: an unusual variation. Folia Morphol
(Warsz). 10.5603/FM.a2023.0037.

23. Nechyporenko AS, Nazaryan RS, Semko GO, et al
Application of spiral computed tomography for determination
of the minimal bone density variability of the maxillary sinus
walls in chronic odontogenic and rhinogenic sinusitis. Ukrainian
journal of radiology and oncology. 2021;29:65-75.

24. Nechyporenko AS, Alekseeva VV, Sychova LV, et al.
Anatomical prerequisites for the development of rhinosinusitis.
Lek Obz. 2020;6:334-338.

25. Nechyporenko AS, Reshetnik VM, Alekseeva VV, et al.
Implementation and analysis of uncertainty of measurement
results for lower walls of maxillary and frontal sinuses. In:
2020 IEEE 40th International Conference on Electronics
and Nanotechnology, ELNANO 2020 — Proceedings. 2020.
2020:460-463.

26. Krivenko S, Krylova O, Bataeva E, et al. Smart lossy
compression of images based on distortion prediction.
Telecommunications and Radio Engineering (English
translation of Elektrosvyaz and Radiotekhnika). 2018;77:1535-
1554.

27. Nazaryan R, Tkachenko M, Kovalenko N, et al. Analysis
of local immunity indicators of the oral cavity and degree of
gingivitis depending on mutation of CFTR gene in children with
cystic fibrosis. Georgian Med News. 2019;296:27-31.

28. Gutarova N, Kryvenko L, Kovach 1, et al. Features of the
morphological state of bone tissue of the lower wall of the
maxillary sinus with the use of fixed orthodontic appliances. Pol
Merkur Lekarski. 2020;49:232-235.

29. Kovach I, Kravchenko L, Khotimska Y, et al. Influence of
ozone therapy on oral tissue in modeling of chronic recurrent
aphthous stomatitis. Georgian Med News. 2017;264:115-119.
30. Nazaryan RS, Kryvenko LS, Gargin VV. The role of nitric
oxide synthase in the modulation of the immune response
in atopic disease. The New Armenian Medical Journal.
2017;11:52-57.

31. Tkachenko M, Fomenko Y, Bondarenko A, et al. The use of
miramistin in the treatment of chronic gingivitis in children with
cystic fibrosis. Pharmacologyonline. 2021;3:398-404.

32. Shyian D, Avilova O, Bondareva A, et al. Organometric
changes in thymus under the influence of propylene glycol.
Georgian Med News. 2019;291:112-117.

33. Erokhina V, Avilova O. Ultramicroscopic changes of rats
parathyroid glands and thymus after single administration of
cyclophosphamide at the different periods of observation. Wiad
Lek. 2019;72:362-367.

34, Sosonna L, Boiagina O, Yurevych N, et al. Individual
anatomical variability of the anteroposterior lateral dimensions
of the facial skull in mature adults. Georgian Med News.
2024;351:80-84.

35. Schenstrom A, Ronnberg S, Bodlund O. Mindfulness-based
cognitive attitude training for primary care staff: A pilot study.
Complement Health Pract Rev. 2006;11:144-152.



36. Butterfield JT, Golzarian S, Johnson R, et al. Racial
disparities in recommendations for surgical resection of
primary brain tumours: a registry-based cohort analysis. Lancet.
2022;400:2063-2073.

37. Muscatell KA, Alvarez GM, Bonar AS, et al. Brain-body
pathways linking racism and health. Am Psychol. 2022;77:1049-
1060.

95

38. Sevillano Oriola L, Armentano Oller N, Martinez-Abadias
N. Virtual anthropology: Forensic applications to cranial
skeletal remains from the Spanish Civil War. Forensic Sci Int.
2022;341:111504.



	Title

