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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 x̄ = 86.68, σ = 3.20, and 
mx̄ = 0.91), and in females from 80.2 to 88.3 (with x̄ = 84.32, 
σ = 2.81, and mx̄ = 0.77). Similarly, mesocrania was confirmed 
by our data, with males showing a range from 76.8 to 79.2 (with 
x̄ = 77.93, σ = 1.72, and mx̄ = 0.68), and females from 75.6 to 
79.1 (with x̄ = 77.12, σ = 1.74, and mx̄ = 0.59). Dolichocrania 
presented a variability range of cranial index values in adult 
males from 71.8 to 74.6 (with x̄ = 73.80, σ = 1.52, and mx̄ = 
0.63), and in females from 72.2 to 73.9 (with x̄ = 72.67, σ = 
1.48, and mx̄ = 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 

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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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.

;

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.

1. Hypsicranic: Height-length index of 75.0 

or more.

;

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.

;

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±σ, where M is the arithmetic 
mean, σ 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 

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.
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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.
                       Cranial Index
Craniotype Male Female

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
Craniotype

Male Female
σ m¯ σ m¯

Brachycephalic 86,68 3,20 0,91 84,32 2,81 0,77
Mesocephalic 77,93 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 x̄ = 86.68, σ = 3.20, and mx̄ = 0.91), and in females 
from 80.2 to 88.3 (with x̄ = 84.32, σ = 2.81, and mx̄ = 0.77). 
Similarly, mesocrania was confirmed by our data, with males 
showing a range from 76.8 to 79.2 (with x̄ = 77.93, σ = 1.72, 
and mx̄ = 0.68), and females from 75.6 to 79.1 (with x̄ = 77.12, 
σ = 1.74, and mx̄ = 0.59). Dolichocrania presented a variability 
range of cranial index values in adult males from 71.8 to 74.6 
(with x̄ = 73.80, σ = 1.52, and mx̄ = 0.63), and in females from 
72.2 to 73.9 (with x̄ = 72.67, σ = 1.48, and mx̄ = 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 x̄ = 72.66, σ = 

2.85, and mx̄ = 0.91) in males, and from 67.7 to 73.6 (with x̄ = 
71.72, σ = 2.16, and mx̄ = 0.87) in females.

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

Male Female

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
Craniotype

Male Female
σ m¯ σ m¯

Brachycephalic 72,66 2,85 0,91 71,72 2,16 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 0,42

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

For dolichocranics, the height-length index ranges from 76.9 
to 79.8 (with x̄ = 77.98, σ = 1.72, and mx̄ = 0.38) in males, and 
from 77.4 to 81.9 (with x̄ = 78.8, σ = 1.36, and mx̄ = 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
Craniotype

Male Female

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

Dolichocephalic 105,6-
110,4 98,1-100,8

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

Male Female
σ m¯ σ m¯

Brachycephalic 90,68 2,05 1,06 91,04 1,12 0,98
Mesocephalic 94,88 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 x̄ = 90.68, σ = 2.05, and mx̄ = 1.06, and for females 
x̄ = 91.04, σ = 1.12, and mx̄ = 0.98. This type of skull shape 
is referred to in craniology as tapeinocranic. Individuals with 
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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 x̄ = 94.88, 
σ = 1.51, and mx̄ = 0.58 in males, and x̄ = 93.76, σ = 1.18, and 
mx̄ = 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 x̄ = 108.38, σ = 1.28, and mx̄ = 0.66, and in females, x̄ 
= 99.82, σ = 1.08, and mx̄ = 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, 
c – 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 

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.

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).

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

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.
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