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Craniometric characteristic of the visceral skull in adulthood

Sazonova O. M., Vovk O. Yu., Vovk Yu. M., Hordiichuk D. O., Dubina S. O.
Kharkiv National Medical University, Kharkiv, Ukraine

ARTICLEINFO In relation with the development of clinical endovasive surgery, neurosurgery,
Received: 2 July, 2018 maxillofacial surgery there is an urgent need for their improvement. Recent year's
Accepted: 16 August, 2018 osteological and orthopedic areas of medicine have been rapidly developed; it requires

an additional data on the age-related and individual anatomical variability. The purpose
of the study - is to establish the range of anatomical variability of facial skull in
adulthood taking in account the extreme forms, sizes and relations according to skull
shapes. The research was conducted on a study of 100 bone samples of coherent and
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CORRESPONDING AUTHOR fragmented skulls from the collections of anatomy department of Kharkiv National
e-mail: megg_darusMka@ukr.net Medical University. It was investigated 58 male skulls and 42 female skulls in 25-60
Hordiichuk D.O. years old age. To establish an individual anatomical variability of the bone structures,

was determined a number of main indices using the well-known craniodivider. All
calculations performed by computer program "SPSS Statistics 17.0" using the digital
standard package of the tables and initial data. It is proved that the highest range of the
arithmetic average of zygomatic sizes (zy-zy) related with representatives of
brachycephalic type of the skull, in adulthoods with mesocephalic type it decreases,
the minimal range has been found in dolichocephalic type of the head and skull. The
lower zygomatic diameter - the size between points go-go, also decreases in the
arithmetic average from brachycephalic to dolichocephalic types that is associated
with the gradual narrowing and lengthening of the visceral skull in adulthood. More
stable results were found determining the forehead width (ft-ft). This parameter tends to
decrease from brachycephalic to dolichocephalic. More advanced type of facial structure
is defined in brachycephalic adulthoods, the narrowed forehead shape related with
dolichocephalic type. For modern craniological estimation of the visceral skull, the
size n-pr used to calculate special indices. According to our data, in brachycephalic
males this parameter varies from 5.0 to 6.9 cm; females - between 4.8-6.6 cm. In
representatives of mesocephalic type, the n-pr ranges in 10.0-11.6 cm. In people with
dolichocephalic type, this altitude parameter increased in males from 5.7 to 7.9 cm,
females - from 5.5 to 7.6 cm. It was also established that Ind1 has a wide range of
variability, especially in brachycephalic males - 83.50 + 9.70 and in females - 87.00
+7.80, which includes a variety of visceral skull structure in people of different age. The
range of this index in mesocephalic people is less - 86.00  3.20 (males) and 85.30 + 3.40
(females). Accordingly, in dolichocephalic type complete visceral index is observed in
range - 91.20 + 4.40 (males) and 91.10 £ 2.90 (females). Thus, it is proved that the
specific type of visceral skull - europrosopic is specific for the people of Kharkiv region.
It is characterized by increased latitudinal sizes: zy-zy, po-po and go-go, with a slight
decrease in altitude parameters of the visceral skull n-gn and n-pr. Depending on the
range of variability of individual parameters of the visceral skull - it will be possible to
suggest the most effective and rational ways of surgical interventions and accesses.
Keywords: craniometry, individual anatomical variability, visceral skull, adulthood.

Introduction

Nowadays, specific directions of medicine become  especially in adulthood. In relation with the development of
more popular, which associated with various operational  clinical endovasive surgery, neurosurgery, maxillofacial
or aesthetic interventions on the regions of the face, surgery (that is often performs in adulthood) - appears the

© 2018 National Pirogov Memorial Medical University, Vinnytsya 5



Craniometric characteristic of the visceral skull in adulthood

difficulties represented by differences in the visceral skull
structures [1-10].

Features of the visceral skull formation, age-related
transformations of its bony structures depend on gender
and an individual human origins, has been found their
place in the works of famous morphologists [12, 14, 15,
16-18, 19, 22, 23]. It is important to mention that in recent
years osteological and orthopedic areas of medicine have
been rapidly developed. It requires an additional data on
the age-related and individual anatomical variability for the
further development of academic V.N. Shevkunenko studies
[10, 13, 17, 19-21, 24-26].

The purpose of the study - to establish the range of
anatomical variability of facial skull in adulthood taking in
account the extreme forms, sizes and relations according
to skull shapes.

Materials and methods

The research was conducted on a study of 100 bone
samples of coherent and fragmented skulls from the
collections of anatomy department of Kharkiv National
Medical University. It was investigated 58 male skulls and
42 female skulls in 25-60 years old age. To establish an
individual anatomical variability of the bone structures, was

determined a number of main indices using the well-known
craniodivider.

The main cranial index calculated using the formula:
Ind = cranial transverse dimension (width) / skull's
longitudinal size (length) x 100, where the width is set
between the parietal tubers corresponding to craniological
point eurion (eu) and the length corresponding to the size
from the bridge of the nose - point glabella (gl) to the external
occipital protuberance, related with a point opisthokranion
(op). The ranges of primary cephalic index under 75 -
examined skulls related to dolichocephalic type; 75-79.9 -
mesocephalic type; 80 and over - brachycephalic.

One of the most important craniometric indicators - is
facial index that is determined by the Garson's formula:
Ind., (visceral) = morphological height of visceral skull /
width of visceral skull (zygomatic size) x 100. According to
this, the height of the visceral skull was measured between
the junction of the fronto-nasal suture (on the root of the
nose) at nasion point (n) and the most protruding part of
the lower margin of the mandible, corresponding to the
craniological point gnation (gn), and the width of the face
corresponds to the zygomatic size (zy-zy).

If the above craniological points reflect everything, then
we would get the Coleman's formula to determine the

= A

Fig.1. Visceral distances determination (sizes): A- in the frontal plane (frontal view); B - in the sagittal plane (lateral view). gl - glabella,
zy - zygion, pg - pogonion, id - infradentale, pr - prosthion, ns - nasospinale, n - nasion, rhi - rhinion, po - porion. Photo of the skull's

collection Ne 47.

6 ISSN1861-031X elSSN 2616-6208

Biomedical and Biosocial Anthropology



Sazonova O. M., Vovk O. Yu., Vovk Yu. M., Hordiichuk D. O., Dubina S. O.

visceral index: Ind. visceral = n-gn / zy-zy x 100.

For a more detailed analysis of individual anatomical
variability of the visceral skull's shape and size, used an
index to determine the height of upper part of the face using
the formula: Ind., (upper part of the face) = height of the
upper part of the face (n-pr) / zygomatic size (zy-zy) x 100,
where the height of the upper part of the face corresponds
to the distance between the craniometric points nasion (n)
and prosthion (pr), and zygomatic width is - zygion-zygion
(zy-zy). This index is depending on the main facial index
with the subtraction of the mandible size.

In this study, the following six polygons of the visceral
skull were studied: 1 - po-gl; 2 - po-n-rhi; 3 - po-rhi-ns; 4 -
po-ns-pr; 5 - po-pr-id; 6 - po-id-pg (Fig. 1).

Variation-statistical analysis of data measurements was
carried out using the computer program "SPSS Statistics
17.0", which is one of the most well known and widely
used nowadays. In our study, we used a common statistical
analysis program that allowed us to determine the required
parameters: the middle arithmetic (X), the square deviation
(o), and the middle error (m). To confirm the reliability and
to determine the correlation between the data obtained
according individual anatomical variability, the Fischer-
Student criterion used, and the reliability criterion (p) was
determined according to special tables. All indicators were
considered reliable at a value of p < 0.05.

Results

Obtained results of visceral skull craniometric
measurements were analyzed and confirmed by statistical
analysis (table 1).

It can be found from the table below that the highest
range of the arithmetic average of zygomatic sizes (zy-zy)
related with representatives of brachycephalic type of the
skull: 5 =13.70 cm with o = 2.80 and m = 0.91 (males)
and , =12.80 cm with 0 = 1.99 i m = 0.88 (females). In
adulthoods with mesocephalic type, it decreases to the
level of statistical parameters: = 12.46 cm with o = 2.86
and m =0.86 in males and y =12.10 cm with o = 2.03 and
m = 0.75 in females. The minimal range has been found in
dolichocephalic type of the head and skull, where =
10.90 cm with 0 = 3.30 and m = 0.98 (males) and
10.50 cm with 0 = 2.87 and m = 0.86 (females).

Consequently, reliable data of the sizes between the
points of the external acoustic opening (po-po) is
established, in brachycephalic males - = 12.88 cm (with
0=2.32and m=0.82) and females - ,, =12.32 cm (with o
= 2.16 and m = 0.77). In mesocephalic - = 11.26 cm
(with o0 =2.38 and m = 0.81) and y = 11.18 cm (with o =
2.41 and m = 0.69); in dolichocephalic - = 10.20 cm
(with 0 =2.57 and m = 0.87) and = 9.801 cm (with o =
2.080 and m = 0.881).

The lower zygomatic diameter - the size between points
go-go, also decreases in the arithmetic average from
brachycephalic to dolichocephalic types that is associated
with the gradual narrowing and lengthening of the visceral

skull in adulthood. So, in males with the brachycephalic
type of the skull go-go reaches: y =11.21 cm witho =1.88
and m = 0.43, in females - y =10.93 cm with 0 = 1.54 and
m = 0.66. With mesochephalic type respectively , =10.18
cmwith o =1.39andm=0.77 and  =9.883 cm witho =
1.012 and m = 0.691; dolichocephalic type of visceral
parameteris  =9.463 cm with g = 1.720 and m = 0.661
(males) and x = 9.010 cm with o = 1.380 and m = 0.510
(females).

More stable results were found determining the forehead
width (ft-ft). This parameter tends to decrease from
brachycephalic to dolichocephalic. More advanced type of
facial structure is defined in brachycephalic adulthoods:
x =8.600 cm witho=3.010and m=0.781 and , =8.203
cm with 0 = 2.844 and m = 0.662. The narrowed forehead
shape related with dolichocephalic type: » = 7.480 cm
with 0 = 2.234 and m = 0.773 (males) and , =7.184 cm
with 0 =2.010 and m = 0.891 (females).

In addition, it is established the height range variability,
which are directly dependent on the individual structure
and shape of the visceral skull (table 1).

So, in males with the brachycephalic type of the skull
determined the minimal range of the br-po arithmetic
average » = 13.95 cm with a significant sigmatic deviation
0 =4.38 and m = 0.21. Similarly, in females the range of br-
po has the following statistical average: = 13.89 cm with
o = 4.01 and m = 0.22. In representatives with a
mesocephalic type of the skull, this parameter is in the
average x = 14.31 cm with 0 =3.21 and m = 0.25 (males)
and x =14.76 cm with 0 = 3.99 and m = 0.198 (females).
In people with dolichocephalic skull type, the size br-po
slightly increased: , = 14.90 cm with 0 = 2.81 and m =
0.693 (males) and = 14.80 cm with 0 = 2.36 and m =
0.71 (females).

The next important parameter - is the height of the facial
skull (n-gn), also reflects the existing range of variability
depending on extreme forms of skull structure. In
brachycephalic, the size of n-gnis = 10.73 cm with o =
3.91and m =0.12 (males) and , =10.60 cm with o = 3.02
and m = 0.22 (females). In mesocephalic this facial
parameter is in the range: males - = 10.91 cm with 0 =
1.93 and m = 0.44; in females = 10.89 cm with 0 = 2.01
and m = 0.84. In dolichocephalic, size reaches n-gn: =
11.70cm, 0 =3.11, m = 0.34 (males) and x =11.60cm, o
=3.01, m = 0.39 (females).

For modern craniological estimation of the visceral skull,
the size n-pr used to calculate special indices. According
to our data, in brachycephalic males this parameter varies
from 5.0t0 6.9 cmwith , =5.732cm, 0=2.941, m=0.534;
in females - between 4.8 - 6.6 cm with y =5.560 cm, 0 =
2.452, m = 0.451. In representatives of mesocephalic type,
the n-pr ranges between 10.0-11.6 cm with , =6.110 cm,
0=2.483, m=0.532 (males) and x =6.080 cm, 0 =2.181,
m = 0.440 (females). In people with dolichocephalic type,
this altitude parameter increased in males from 5.7 to 7.9
cm (x =6.982 cm, o = 2.012, m = 0.330), in females -

Ne32, Page 5-12
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Table 1. Statistical data of the visceral skull in adulthood (cm).

The shape of the skull
Investigated signs Brachycephalic Mesocephalic Dolichocephalic
X o] m X o] m X o] m

mal. 13.70 2.80 0.91 12.46 2.66 0.86 10.90 3.30 0.98
il fem. 12.80 1.99 0.88 12.10 2.03 0.75 10.50 287 0.86
mal. 12.88 232 0.82 11.26 2.38 0.81 10.20 257 0.97
po-po fem. 12.32 2.16 0.77 11.18 241 0.79 9.801 2.080 0.881
go-go mal. 11.21 1.88 0.43 10.18 1.33 0.77 9.463 1.720 0.661
fem. 10.83 1.54 0.66 9.883 1.012 0.691 9.010 1.380 0.510
feft mal. 8.600 3.010 0.781 8.360 2.140 0.431 7.480 2.234 0.773
fem. 8.203 2.844 0.662 7.891 2.603 0.670 7.184 2.010 0.891
mal. 13.95 4.38 0.21 14.31 3.21 0.25 14.90 2.81 0.69
. fem. 13.89 4.01 0.21 14.46 3.99 0.20 14.80 2.36 0.71
mal. 10.73 3.91 0.12 10.91 1.93 0.44 11.70 3.1 0.24
ron fem. 10.60 3.02 0.22 10.89 2.01 0.81 11.60 3.01 0.91
mal. 5.732 2.941 0.534 6.110 2483 0.532 6.982 2.012 0.330
T fem. 5.560 2.452 0.451 6.080 2.181 0.440 6.761 1.993 0.394
mal. 10.39 1.12 1.41 10.58 1.05 0.98 11.47 1.31 0.65
Po fem. 10.47 1.10 1.48 10.65 1.28 0.87 11.30 1.11 0.81
mal. 11.66 1.03 0.95 11.01 1.21 0.89 10.12 1.11 0.91
prpo fem. 11.52 1.01 0.89 11.00 1.19 0.89 9.981 1.087 0.961
mal. 12.66 2.01 0.99 12.86 1.12 0.99 13.90 1.07 0.85
pa-po fem. 12.48 1.86 0.99 12.70 1.20 0.69 13.82 1.28 0.76

between 5.5-7.6 cm (x =6.761 cm, 0 = 1.993, m = 0.394).

To understand the limit of morphometric variability of the
visceral skull of, some longitudinal parameters are of
particular importance: n-po, pr-po and pg-po. They have the
following range of variation in adulthood people (table 1).

The obtained data indicate that the distance between the
points of intersection of the median plane with the fronto-
nasal suture (n) and the point of the external acoustic opening
(po) is the smallest in males and females with
brachycephalic type:  =10.39 cm, 0 = 1.12, m = 1.41 and
x =10.47 cm, 0 = 1.10, m = 1.48. This parameter slightly
increased in mesocephalic type: in males = 10.58 cm
with 0 = 1.05 and m = 0.98; in females , = 10.65cm, 0 =
1.28, m = 0.87. The largest range of the size n-po are in the
representatives of both genders dolichocephalic type: x =
11.47cm(c=1.31andm=0.65)and y =11.30cm(c=1.21
and m = 0.81). These features emphasize the existing
individual differences in the structure of the adulthood face,
due to the significant range of variability of longitudinal
parameters of the skull. In our opinion, this is due to the
specific lengthening and narrowing of the upper part of the
face in dolichocephalic people.

An important longitudinal size of the facial skull is the
distance pr-po (table 1). From the mentioned table we can
find that the size pr-po is the largest in males with

brachycephalic structure of skull:  =11.66 cm withcg=1.03
and m = 0.95; in females y =11.52cm, 0 =1.10, m = 1.48.
In mesocephalic structure of the skull a gradual decrease in
the arithmetic average of this parameter is determined: =
11.01 cm (with 0 = 1.21 and m = 0.89) and , = 11.00 cm
(with 0 = 1.19 and m = 0.89). In dolichocephalic type, the
greater decrease in the facial distance observed: for males
x =10.12cm (0 =1.11and m=0.91); in females  =9.981
cm (o =1.087 and m = 0.961).

The above-mentioned facts indicate a predominance of
the pr-po distance in brachycephalic adulthood (round
head); there is a specific convexity of the two halves of the
maxilla along the midline with the pr point moving forward
due to the particular curvature of the upper alveolar arch and
position of the medial incisors. Therefore, in brachycephalic
males the range of pr-po variability is determined - from 11.4
to 12.6 cm, females - from 11.0 to 12.2 cm. In mesocephalic
of both genders, these longitudinal parameters gradually
decrease and do not exceed - 9.4-11.7 and 9.0-11.2 cm
(males and females). In the dolichocranic, the above
parameters of the visceral skull is in the range between
8.90 to 11.6 cm and 8.8-11.4 cm (males and females).

The distance between points pg-po in craniomety
become the most important, that is between protrusion of
the mandible (or mental protuberance) to the external
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Table 2. The range of individual visceral indices variability in
adulthood.

Investigated signs
The shape of the skull Ind, - visceral | Ind, -the upper part of
(n-gn) the visceral skull (n-pr)
males 83.50£9.70 49.25+4 .45
Brachycephalic
females 87.00+7.80 48.55+4.35
males 86.00+3.20 55.50+2.30
Mesocephalic
females 85.30+£3.40 54.80+4.40
males 91.20+4 .40 58. 50+3.70
Dolichocephalic
females 91.10£2.90 58.20+2.60

acoustic opening. This parameter reflects the longitudinal
size of the lower part of the visceral skull (table 1). It has
been established that males with brachycephalic type of
skull has an average of = 12.66 cm (with 0 =2.01, m =
0.99), in females = 12.48 cm (with 0 = 1.86, m = 0.99). In
males with mesocephalic type of visceral skull, there is a
tendency to slight increase of » = 12.86 cm (with o = 1.12
and m =0.99); , =12.70 cm (with o = 1.20 and m = 0.69) in
females. The maximal range of this size are typical for
representatives of the dolichocephalic shape of head: =
13.90 cm with 0 = 1.02 and m = 0.85 (males);  =13.82 cm
with 0 = 1.28 and m = 0.76 (females). The data mentioned
above is associated with an increase in longitudinal
parameters in dolichocephalic type, the narrowing and
lengthening of the visceral skull is determined.

These latitudinal, longitudinal and high-altitude
dimensions of the visceral skull allow us to establish the
range of main indices variability depending on the three types
of skull structure (table 2).

According to this table we can say that Ind, (complete)
has a wide range of variability, especially in brachycephalic
males - 83.50 + 9.70 and in females - 87.00 +7.80, which
includes a variety of visceral skull structure in people of
different age. The range of this index in mesocephalic people
is less - 86.00 + 3.20 (males) and 85.30 + 3.40 (females).
Accordingly, in dolichocephalic type complete visceral index
is observed in range - 91.20 + 4.40 (males) and 91.10 £
2.90 (females).

The additional visceral index (Ind,) also repeats the
existing features of the variability of individual structure and
morphometric ratios (table 2).

It is clearly seen, that in brachycephalic adulthood this
index varies in range - 49.25 + 4.45 (males) and 48.55 *
4.35 (females); in mesocephalic it increases to 55.50 + 2.30
(males) and 54.80 + 4.40 (females); increases even more
in dolichocephalic - 58.50 + 3.70 (males) and 58.20 + 2.60
(females).

Discussion

Analyzing the obtained data in adulthood the peculiar
roundness of the oval of the visceral skull is determined,
which is typical for the brachycephalic structure of the head;
intermediate ovality - for mesocephalic type and narrowed

oval face - for dolichocephalic type. The above results of
our study greatly complement the information of outstanding
morphologists and craniologists [2, 20, 21].

For the first time determined the range of variability of
longitudinal parameters of the visceral skull, which is
characteristic for males and females of adulthood. This all
greatly complements our understanding about the structure
and shape of the skull in people who live in our geographic
area. Investigated parameters reflect the existing individual
variability of the gradual extension and narrowing of the
upper part of the facial skull, which is characteristic for
representatives of dolichocephalic head type. On the
contrary, this parameter of the facial skull more pronounced
in brachycephalic adulthood due to the enlarged convexity
of the two halves of the maxilla, the curvature of the upper
alveolar arch and the forward displacement of the point
(pr).

Calculated Ind, and Ind, allowed establishing that in
males and females between the ages of 25 and 60, who
have a brachycephalic type of the skull, the most commonly
defined euriprosopic type of the skull with a characteristic
increase in all transverse parameters and, more rarely, the
mesoprosopic type with moderate values of parameters.
Otherwise, broad-head people have an enlarged or average
shape of the skull, which depends on the established
morphometric indices and the range of their differences.

In adulthoods with mesocephalic type of the skull, the
mesoprosopic type of the facial skull with moderate values
are often detected.

In dolichocephalic people of this age, the most common
is leptoprosopic type of the visceral skull with a characteristic
predominance of longitudinal parameters. Less commonly,
there is a mesoprosopic type with a set of averaged
indicators. The narrow-head people determined with
combination of a narrow or middle shape of the visceral
skull, which is fully confirmed by the obtained variation-
statistical data. The obtained data are important for further
studying the shape, size, position, relationship with the
visceral part of the skull and the craniometric features of
the upper and lower jaws. Without this, it is impossible to
establish the existing range of individual anatomical
variability of the visceral skull and its structures [19, 26].

So, a further investigation of individual anatomical
variability is considered to be important, the shape, size,
localization, features of visceral skull in adulthood males
and females. Depending on the range of variability of
individual parameters of the visceral skull - it will be possible
to suggest the most effective and rational ways of surgical
interventions and accesses.

Conclusions

1. It was proved that the obtained morphometric
consistent patterns reflect the existing ratio of transvers
parameters, determined by the type of visceral skull. In
brachycephalic type, all indicators of visceral width are
greater due to an increase in the head size and round

Ne32, Page 5-12

9



Craniometric characteristic of the visceral skull in adulthood

shape head. In mesocephalic type, there are a gradual
decrease in facial indicators in average of 0.6-0.8 cm, which
is associated with the tendency of midhead formation. In
case of dolichocephalic type, the width decreases over all
specified visceral distances and appeared the formation
of narrow head.

2. Thus, itis also proved that the specific type of visceral
skull - europrosopic is specific for the people of Kharkiv
region. It is characterized by increased latitudinal sizes: zy-
zy, po-po and go-go, with a slight decrease in altitude
parameters of the visceral skull n-gn and n-pr. This
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KPAHIOMETPU4YHA XAPAKTEPUCTUKA NMULIbOBOIO BIAAINY YEPENA NOAUHU 3PINTOI0 BIKY

CasoHoea O. M., Boek O. KO., Boek KO. M., lNopdiiuyk 4. O., Qy6uHa C. O.

Y 38'3Ky 3 po3sumkom KniHiYHOI eHOo8a3ueHoOI Xipypeil, Helipoxipypeil, wenenHo-nuyboeoi Xipypeaii, BUHUKae eocmpa HeobxiOHicmb 8
ix yOockoHaneHHi. B ocmaHHi poku WeudKo po38uearombCsi 0CMeosioeiyHi ma opmoneduyHi HanpsMKu MeduyuHu, wo nompebyroms
dod0amkosux OaHux 3 g8ikogoi ma iHOugidyanbHOi aHamomiyHoi miHnueocmi. Mema OocniOxeHHs1 - 8cmaHo8neHHs1 diarna3oHy
aHamoMmi4YHoOI MiHIueocmi uybo8o20 Yepena y ndell 3piro2o 8iKy 3 8U3HaA4YEHHAM KpalHix ¢hopM, po3mipie ma 83aEMO8IOHOWEHb Yy
8idnosioHocmi 3 ¢hopmamu yepena noduHU. [JocnidxeHHs1 nposedeHo 3a 00nomMoeoto susqeHHs 100 Kicmkosux npernapamig UinicHuUx
ma ¢hpaemeHmosaHuUx 4Yepenis, wio ysitiwnu 00 Konekuii kagpedpu aHamomii moduHU XapKieCbKo20 HauioHarnbHo020 Medu4yHO20
yHigepcumemy. Y docnidxeHHi 3acmocosysarucs 58 yeperie yonosikie ma 42 yepena xiHOK 8ikom 25-60 pokis. [Jnsi ecmaHoeneHHs
iHOuBIOyanbHOI aHamoMI4HOI MiHIU8OCMI KicmKkogux cmpykmyp 8 0ochnidxeHHi 8u3Ha4yagcsi psi0 OCHOBHUX iHOeKcige 3a A0MOMO20t0
KpaHioyupKyns. Bci pospaxyHku nposodunucsi 32i0HO komm'tomepHoi npoepamu "SPSS Statistics 17.0" 3 sukopucmaHHAM yughposux
mabnuypk i cmaHdapmHo20 rnakemy 8uxiOHux GaHux. BcmaHoeneHo, wo Halbinbwi 3Ha4eHHs1 cepedHbOI aputhmemuyHOI 8UIUYHO20
po3mipy (zy-zy) xapakmepHi Onsi npedcmasHuKie 3 bpaxiMopghHO hopMoro Yepena, y 0cib 3 Me30MOpPHOK hOPMOK 8U3HAYEHO
3MEHWEeHHS1 8eNTU4UHU OaHO20 roKa3HUKa, MiHiMarbHi 3Ha4eHHs1 xapakmepHi Ons donixoueghaniyHoi ghopmu eonosu ma dYepena. Ans
HUXHbOBUIMUYHO20 Oiamempa - pO3Mipie MiX moYKaMmu go-go, MakoxX, XapakmepHe 3MEHWEeHHS 3Ha4YeHb cepeldHbOl apughmemuyHor
8i0 bpaxi- o AosliXOKpaHie, W0 N08'A3aHO 3 MOCMYNO8UM 38Y)KEHHSIM | MOBOBXEHHSIM NTUUb08020 Yepera ocmaHHiX. binbw cmabinbHi
3Ha4YeHHs susierieHi Npu eu3HadeHHi wupuHu Yona (ft-ft). Janul napamemp mae meHOeHUilo 00 3MeHWeHHs 8i0 bpaxikpaHie 00
donixokpaHis. binbw po3wupeHuti mun bydosu Yona sudHadaembcsi y bpaxiMopghHuXx model, 38yxeHa ¢hopma Yona xapakmepHa Orsi
dornixomopgbHux nmrodedl. [ns cydacHOI KpaHionoaidHol OUiHKU NTULUb08020 Yepera 8e/luke 3Ha4eHHs Mae i po3mip n-pr, 3acmocosyeaHuli
Ona obyucneHHs crieyianbHUX iHOekcig. 32i0HO 3 Hawumu daHuMu, y 4Yososikie bpaxiMopghHo20 murny cmamypu OaHull napamemp
3miHrembcs 8i0 5,0 0o 6,9 cm; y XiHOK - 8i0 4,8 0o 6,6 cm. Y npedcmasHuKie MeE30MOPGHHOI crmamypu po3mip N-pr Konueaemscsi 8id
10,0 do 11,6 cm. Y nodel 3 donixomopghHOO cmamypoto daHull sucomHul napamemp y 4onosikie 8id 5,7 00 7,9 cm, y XiHOK - 8id 5,5
9o 7,6 cm. Takox 3'acosaHo, wo Ind1 (nuybosuli) mae wupokut diana3oH eapiabensHocmi, ocobrueo y bpaxikpaHie 4onosiyoi cmami
(83,5019,70) i xiHo4oi cmami (87,00+7,80), wo eknoyae pisHomaHimHicms munig 6ydosu nuubogoeo 8iddiny yepena y nodeli pisHO20
8ikosoeo nepiody. lNoka3HUKU Yyb0oeo iHOeKCy y Me30KpaHie Marome MeHWUl iHmepsar i dopieHIorMb 8i0rnosioHo y Yorosikie 86,00+3,20
ma y XiHok 85,30+3,40. Bi0rnosidHo, y dornixokpaHie criocmepicaembCsl 3MilEeHHST 3Ha4eHb M0BHO20 NlUUb08020 iHOekcy 00 91,20+4,40
y qornosikig i 8o 91,10+2,90 y xiHok. [JosedeHo, wo 0ns modell xapKieCbKo20 pezioHy YKkpaiHu crieyugiyHUM € eapinpo3onidyHul mur
NuYb08020 Yeperna, KUl xapakmepuayembcs 36irnbWweHUMU NonepeqyHUMU po3mipamu: Zy-zy, po-po i go-go npu He3Ha4HOMy 3MEHUWEHHI
8UCOMHUX MapaMempie fuyb08o20 yeperna n-gn ma n-pr. 3anexHo ei0 diana3oHy MIHIUBOCMI OKpPeMuX rnapamempis fulyb08020
yepena 6yde MOXuU8UM 3arnporoHysamu Halbinbw eghbekmueHi i payioHanbHi criocobu KopeKuii onepamusHUx empy4aHb ma docmyriie.
KnioyoBi cnoBa: kpaHiomempis, iHOugiOyanbHa aHamomidyHa MiHnugicmb, nuybosul Yyeper, 3pinul 6iK.

KPAHUOMETPUYECKME XAPAKTEPUCTUKA NULIEBOIO OTAENA YEPENA YEJTOBEKA 3PENOI0O BO3PACTA

CasoHoea O. H., Boek O. I0., Boek FO. M., lNopdutiyyk . A., y6una C. A.

B cesa3u ¢ pazsumuem KnuHu4yeckol 3HA08a3UBHOU Xupypauu, Helpoxupypeauu, YerrocmHO-1uue8ol xupypauu, 803HuKaem ocmpasi
Heobxodumocmb 8 ux cogepweHcmeosaHuu. B nocnedHue 200kl 6bicmpo pa3susaromcsi ocmeosnoaudeckue U opmonedudyeckue
HanpasseHusi MeduyuHbl, mpebyrom AononHUMesbHbIX daHHbIX 10 8o3pacmHoU U UuHOU8UAYyanbHOU aHamoMu4eckol U3MeH4Yu8ocmu.
Llenb uccnedosaHusi - ycmaHoseHue duana3oHa aHamoMu4yecKol U3MeHYu8ocmu uyeso2o vyeperna y odel 3penozo go3pacma ¢
onpedeneHueM KpalHUx ¢popM, pasmepos U 83aUMOOMHOWEHUL 8 coomeemcmeuu ¢ ¢hopMmamu Yyeperna veroseka. ViccredosaHue
MposedeHo ¢ nomMowbio udyyeHusi 100 KOCMHbIX Mpenapamos UesnoCmHbIX U (hpaeMeHMuUpPO8aHHLIX Yepernos, 8oWedwuX 8 KOIIeKyuto
KagheOpbl aHamomuu Yyeriogeka XapbKO8CKO20 HalyUOHanbHo20 MeduUyUHCKo20 yHugepcumema. B uccnedosaHuu ucrnonb3osanucb 58
yeperios My4uH U 42 yepena xeHWuH 8 gospacme 25-60 nem. [lns ycmaHoeneHusi uHOU8uUOyanbHOU aHamoMuyecKoU usmMeH4usocmu
KOCMHbIX cmpyKkmyp 8 uccriedosaHuu ornpedesnsinicsi psid 0CHOBHbIX UHOEKCO8 C MOMOWbIO KpaHUOUUpKyns. Bce pacyemsi npogodunuck
coenacHo KomrbromepHoU npoepammbl "SPSS Statistics 17.0" ¢ ucnonb3oeaHuem yugposbix mabsuy, u cmaHdapmHo20 nakema
UCX00HbIX OaHHbIX. YcmaHoerneHo, Ymo Haubonbuwue 3HadeHuUs1 cpedHel apughMmemuyeckol CKYrno8020 pasmepa (Zy-zy) XxapakmepHsbl
Ona npedcmasumenel 6paxumopghHol opMbl Yepena, y nuy ¢ Me3oMopghHoU ¢hopmoli - onpedesieHO yMeHbWeHUe 8e/TUYUHbI
0aHHO20 noKa3zamerss, MUHUMalbHble 3HayeHuss xapakmepHbl 0ns donuxoyeganuyeckol opmbl 20708kl U Yepena. [ns
HUXXHECKY108020 Ouamempa - pasmepa Mexaoy movykamu go-go, makxe XxapakmepHo yMeHbuweHue 3HayeHuli cpedHel apugpmemuyeckol
om 6paxu- kK onuxoKpaHaM, 4mo cesi3aHO C MOCMerneHHbIM CyXeHuUeM U yOrnuHeHUeM 1uyes8oeo Yepena nocnedHux. bonee cmaburbHbie
3HayeHus1 0OHapyXeHbl Mpu onpedeneHuu WuUpuHbi nba (ft-ft). JaHHbIl napamemp umeem meHOEHUUIO K yMEHbLWEHU om 6paxukpaHos
Kk donuxokpaHam. bonee pacwupeHHbIl mun cmpoeHusi nuya onpedensgemcs y bpaxumopghHbix model, cyxeHHass ¢popma nuya
XxapakmepHa 0151 00/1UXOMOP@HbIX nroded. [nsi coepeMeHHOU KpaHUOI02uU4eCcKol OUEHKU uyeso20 Yyepena 60nbwoe 3Ha4yeHuUe
umeem u pasmep n-pr, npumeHsieMbil 07151 8bI4UCEHUS crieyuarnbHbiX UHOekcos. CoanacHO HawuMm OaHHbIM, Y MyX4YUH 6paxumMopghHO20
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muna menocroxeHusi daHHbIU napamemp uameHsemcs om 5,0 do 6,9 cM; y xeHwuH - om 4,8 do 6,6 cMm. Y npedcmasumenel ¢
Me30MOPGHbLIM MENoCIoXeHUs pa3mep n-pr konebnemcsi om 10,0 8o 11,6 cm. Y nrodeli ¢ O0nUXOMOPHLIM METOCTIOKEHUEM OaHHbIU
8bICOMHbIU Napamemp y Myx4uH om 5,7 00 7,9 cm, y xeHwuH - om 5,5 do 7,6 cm. Takxe ycmaHosreHo, ymo Ind1 (nuyesol) umeem
wupokuli duana3oH sapuabenbHocmu, ocobeHHO y bpaxukpaHos Mmyxckoeo rona (83,50 + 9,70) u xeHckozo rona (87,00 + 7,80),
sK/oYarowull pasHoobpasue murnos cmpoeHusi auyeeo2o omadesna 4Yepena y nodel pa3Ho2o 8o3pacmHo20 nepuoda. Nokasamenu
3mo20 UHOeKca y Me30KpaHo8 UMerom MeHblWUU UHmepsasn u pasHbl cO0meemcmeeHHO y Myx4uH 86,00 + 3,20 u y xeHwuH 85,30 +
3,40. CoomeemcmeeHHo, y donuxokpaHog Habnodaemcsi cMeweHuUe 3HadeHul nosHo2o nuyesozo uHoekca 0o 91,20 + 4,40 y mMyx4uH
u 091,10 + 2,90 y xxeHwuH. [Joka3aHo, 4mo Oris rodeli XapbKOBCKO20 peauoHa YKpauHbI crieyughuqecKuM S8semcsi egporpo3onuyeckuli
mun uyeso20 Yyeperna, Komopbil Xxapakmepusyemcs ye8enu4eHHbIMU MonepeyHbIX Pasmepos: Zy-zy, pPO-po U go-go rpu He3Ha4umesibHoM
YMeHbWeHUU 8bICOMHbIX napamempos fuyego20 yeperna n-gn u n-pr. B 3agucumocmu om OuanasoHa U3MeH4yu8ocmu omoesibHbIX
rnapamempos nuyeeo2o yepera 6ydem 803MOXHbLIM Mpednoxume Haubornee 3hghekmueHbie U pauyuoHarbHble criocobbl Koppekyuu
ornepamusHbiX emewamesniscme u docmyros.

KnroueBble cnoBa: kpaHuomMempusi, uHOugudyasnibHasi aHamomu4yecKkasi U3MeH4u8oCcmb, nuuesol veper, 3penbil gospacm.
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