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YETKIN YASLI INSANLARDA KOLLONIN PARAMETRLORININ VO BEYNIN
YAN MODOCIKLORININ FORDI XUSUSIYYOTLORI, ONLARIN VENOZ-LIKVOR
OLAQOLORININ TIPLORINO GORO FORQLORI

S.V.Bondarenko!, S.A.Dubina’, S.i.Serbin’, Ye.V.Stesyuk?, V.M.Filenko?,
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Xiilasa. Maqalada basin uzunlug va eninin, kKallanin hiindiirliiyiiniin va beynin yan madaciklarinin metrik
diapazonlarimin fordi xiisisiyyatlarini, hamginin beynin venoz sistemi ilo beyin-onurga beyni mayesinin
qarsiligl alagalorini tohlil etmak digiin apariimis kKraniometrik tadqiqat isi haqqinda malumat verilmisdir.

Todgigat gostormigdir ki, dolixosefal kallo formasina malik olan kisi vo qadinlarda basin, kolla
boslugunun va yan madaciklorinin boylama ol¢iilari iistiinliik toskil edir. Sag va sol madaciklarin kraniotopo-
qrafik miinasibatlari da miivafiq sokilda formalagir. Likvor sistemi obyektlorinin kondalan istiqamatli kranio-
metrik lgiilorinin nisbatinda do miiayyan uyguniuglar askar edilmisdir. Aydin olmusdur ki, cinsiyyatdon asili
olmayaraq, basin, kallo boslugunun va yan moadaciklarin eninin éigiilori dolixo-, mezo- va braxiosefal
Sformalarin ardicilligu iizro artir. Bu dl¢iilarin gyranilmasinin yan madaciklaorin punksiyasimin icra edilmasi
tictin ahamiyyati vardir.

Koallo asasinda beynin sort gisasimin va bas beyninin likvor-madacik sébalarinin qarsiliqgh miinasibatlori
baximindan iki hiidudi tip ayrd edilmisdir: birinci — danali (Sapalonmis) tip va ikinci — magistral tip. Bundan
alava, bu qarsiliqgh alaqolarda ¢ox sayda araliq formalar méveuddur va yuxart oxsakilli cibla kondalan
ciblorin venoz axacaqlari gruplarimin toplantilarinda da forqlilik askar edilmisdir.

Acar sozlar: kraniometrik metod, stereotopografiya, bas beyninin sort gisasi, venoz ciblor, bas beyni
madaciklari, kallonin formalar
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INDIVIDUAL PARAMETER DIFFERENCES SKULL AND LATERAL VENTRICLES
WITH THE TYPES OF VENOUS-LIQUOR RELATIONSHIP IN PEOPLE OF
MATURE AGE
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The results of a study aimed at determining the range of metric individual differences in the length, width,
height parameters of the head (skull) and lateral ventricles in adults, as well as to carry out the craniometric
analysis of the relationships between the venous and cerebrospinal fluid systems of the brain in adults of
both sexes.

The material of research was dura mater with its sinuses, ventricles of the brain and vault of the skull. We
used a complex of macro — and microanatomy techniques.

It has been shown that the longitudinal parameters of the head, cranial cavity and lateral ventricles
usually prevail in male and female representatives with a dolichocephalic head shape (long-headed people).
Respectively, certain craniotopographic relationships with the right and left lateral ventricles are formed.
Craniometric correlations between the transverse dimensions of the studied objects of the cerebrospinal fluid
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system have been established. It has been found out that regardless of gender, there is a characteristic trend
of gradual increase in the width of the head, skull cavity, and lateral ventricles from dolicho to meso- and
brachycephals. The obtained craniometric data are important for purposeful and rational puncture of the
lateral ventricles, which allow us to determine and take into account the distance of their location in relation

to the bones of the skull vault.

Two extreme types of relationships have been identified between venous-sinus formations of the dura
mater of the cranial vault and cerebrospinal fluid-ventricular parts of the brain. The first is the loose type
(scattered type), the second is the trunk type. In addition, there are a lot of intermediate forms of these
relationships, differing in length and concentration of separate groups of venous tributaries along the

superior sagittal and transverse sinuses.

Introduction. The study of morphometric
features of cranial structures, individual
variability by age, sex and craniotypes is of
great importance for obtaining a morpho-
metric standard of their anatomical norms [1,
2]. One of the most complex structures of the
brain from the theoretical and practical sides
is the cerebrospinal fluid system in the
context of individual differences in
parameters from the point of view of
dependence on the extreme type of structure
of an individual [3, 4].

The role of the lateral ventricles cannot be
overestimated, because they are in great
demand from the functional point of view —
regulation of intracranial pressure and outflow
of cerebrospinal fluid, reservoir function, etc.,
which is of great significance for the func-
tioning of the human body [3].

The cerebrospinal fluid system, the lateral
ventricles in particular, represent a substrate
for scientific research in the fields of neuro-
morphology and neurosurgery in the focus of
modern research methods, such as magnetic
resonance imaging, radiography, and com-
puter tomography [5].

Thus, there is a necessity to study the
above-mentioned anatomical structures for
modern neuromorphology and neurosurgery.

The aim of our study was to determine
the range of metric individual differences in
the length, width, height parameters of the
head (skull) and lateral ventricles in adults, as

well as to carry out the craniometric analysis
of the relationships of the venous and cerebro-
spinal fluid systems of the brain of adults of
both sexes.

Material and methods. The material of our
research was dura mater with its sinuses,
ventricles of the brain and vault of the skull.

In our research, we used a complex of macro —
and microanatomy techniques: macro — and
microdissection of brain anatomical objects;
cranio — and morphometry of veins, sinuses of
dura mater and cerebrospinal structures of the
brain; production of corrosive (acrylic) casts-
preparations of veins, sinuses of the dura mater
and cerebrospinal fluid formations; injection tech-
nique; variational-statistical analysis of morpho-
metric data; computer graphic analysis; stereo-
topographic method.

This study was performed on 100 cadavers of
people of different ages and sexes with the pro-
duction of native preparations of the brain with
meninges and cerebrospinal fluid structures.
Distribution of morphological objects (Table 1):
70 preparations of veins and sinuses of the dura
mater of adults; 30 preparations of the cerebro-
spinal fluid system of adults.

We determined the head (cranial) index, so
dolichocephals  (dolichocranes), mesocephals
(mesocranes), brachycephals were differentiated.

The main (cranial) index was calculated for
each preparation according to the formula:

Ind = transverse dimension (width) of the skull (incm) 100

longitudinal dimension (width) of the skull (in sm)

Table 1. Number of Anatomical Objects Depending on the Age and the Sex

Ne Periods / gender Age of Male | Number of Male | Age of Female Number of
Female
1. | First mature 22-35 15 21-35 8
2. | Second mature 36-60 45 36-57 32
3. | Total 60 40
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The work was performed in accordance with
the requirements of the “Instructions on
Conducting a Forensic Medical Examination”
(order of the Ministry of Health of Ukraine No. 6,
17.01.1995), in accordance with the requirements
and norms, the standard regulation on ethics of the
Ministry of Health of Ukraine No. 690,
23.09.2009, “The Procedure of Removing
Biological Objects from the Dead, whose Bodies
are Subject to Forensic Medical Examination and
Patho-anatomical Examination, for scientific
purposes” (2018).

Research results.

In our research, it has been revealed that
there are limit parameters of head (skull)
length, cranial cavity and lateral ventricles in
men and women of mature age, depending on
their extreme type of structure (Table 2).

According to the obtained data, the longi-

tudinal parameters of the head, skull cavity
and lateral ventricles usually prevail in male
and female representatives who have a
dolichocephalic head shape (long-headed
people). Accordingly, certain craniotopogra-
phic relationships with the right and left
lateral ventricles are formed.

In women, the similar range of individual
variability of the longitudinal parameters of
the head, cranial cavity, and lateral ventricles
is observed.

To understand the existing individual diffe-
rences in the location and depth of the lateral
ventricles inside the brain, firstly craniometric
correlations between the transverse dimen-
sions of the studied objects were revealed
(Table 3).

Table 2. Range of Individual Differences in the Longitudinal Dimensions of the Head,
Cranial Cavity and Lateral Ventricles in Men and Women of Mature Age (in cm)

Shape of
Ne the Head Sex Dolichocephals Mesocephals | Brachycephals
Parametres
male 17.5-19.0 17.4-18.6 16.7-18.1
1. | Length of the heads female 17.1-19.0 171-17.9 16.3-17.8
5 | Lenath of the cranial cavit male 15.2-17.5 15.2-16,3 14.5-15.0
' g y female 15.0-16.7 15.0-16.0 14.2-15.0
3 Length of the right lateral male 9.4-9,7 9.1-95 8.8-9.1
" | ventricle female 9.2-9.5 9.0-9.3 8.3-8.9
4 Length of the left lateral male 9.4-9,7 9.2-95 8.8-9.2
" | ventricle female 9.1-95 9.0-9.4 8.3-8.8

Table 3. Range of Individual Differences in the Width of the Head, Cranial Cavity and Lateral
Ventricles in Men and Women of Mature Age (in cm)

Shape of Sex
the Head .
No Parametres Dolichocephals | Mesocephals | Brachycephals
studied
. male 13.0-14.0 13.9-14.9 13.7-16.0
1.} The width of the head female 12.8-13.9 135-14.0 13.6-15.0
male
2. | The width of the cranial cavity formal 11.0-126 12.2-132 13.0-15.0
emale 11.0-12.6 11.8-12.8 12.8-14.0
3 The width of the left lateral male 0.7-0.9 0.8-0.9 1.1-1.4
" | ventricle female 0.7-0.9 0.8-0.9 1.1-14
4 The width of the right lateral male 0.7-1.2 0.8-0.9 1.2-1.4
" | ventricle female 0.7-1.0 0.7-0.9 1.0-1.3
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Table 4. Range of Individual Differences in the Height of the Head, Cranial Cavity and

Lateral Ventricles in Adults (in cm)

Shape of Dolichocephals Mesocephals Brachycephals
No the Head
) Male Female Male Female | Female | Female
Parametres studied
1. Height of the head 130-148 | 135-143 | 133-150 | 140-148 | 140-152 | 140-148
2. Height of the cranial cavity 120-137 | 120-133 | 123-140 | 130-138 | 133-150 | 135-142
3, | Height of the left lateral |, 4,5 | 1553 |2205 2124 |2329 |2227
ventricle
g, | Height of the right lateral |\, o o5 | 1955 12124 (2123 2229 |2327
ventricle

Regardless of gender, there is a characte-
ristic trend of gradual increase in the width of
the head, skull cavity and lateral ventricles
from dolicho — to meso — and brachycephals.
The first have minimum values of the
transverse parameter of the head. In brachy-
cephals, on the contrary, there is the
maximum value of this head parameter.

The important indicator is the correlation
between the height of the head, the cavity of
the skull and the central part of the lateral
ventricles, which allows us to specify the
craniotopography of this part of the
cerebrospinal fluid system.

Taking into consideration the extreme
types of head structure, the range of their
differences in mature people has been found
(Table 4).

According to obtained data, the height of
the head and the cranial cavity gradually
increases from dolicho to brachycephalic due
to the predominance of the transverse dimen-
sions and the total volume of the brain in the
brachicephals.

The obtained craniometric data are
important for purposeful and rational puncture
of the lateral ventricles, which allow to deter-
mine and take into account the distance of
their location in relation to the bones of the
skull vault.

Taking into consideration the needs of
modern neurosurgery and the necessity to
operate within the borders of the venous-sinus
and cerebrospinal fluid-ventricular complexes
of the brain, the research on their relationships
has been carried out. It has been found out
that there are natural craniotopographic and
morphometric relations between the main
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sinuses of the the dura mater of the cranial
vault and the parts of the lateral ventricles.
We singled out two extreme types of
relationships between venous-sinus forma-
tions of the dura mater of the cranial vault and
cerebrospinal fluid-ventricular parts of the
brain. The first is the loose (scattered) type,
which is characterized by a large number of
venous inflows in the pools of the superior
saggital and transverse sinuses (Fig. 1).

Fig. 1. Loose type of sinus-liquor relationships of the
brain of a mature person

In this case, there are 18-25 superficial
veins that flow into the superior saggital sinus
on both sides, as well as up to 12-14 main
tributaries that form the venous basins of the
left and right transverse sinuses. Their dia-
meter is small and ranges from 0.5 to 1.0 mm
on average. Between them there is a fine
looped dense venous network, formed by
dichotomous division throughout the entire
structure.

The second is the trunk type, which has a



limited number of venous tributaries in the
pool of the above-mentioned sinuses of the
dura mater, which looks as follows in relation
to the cerebrospinal fluid system (Fig. 2).

Fig. 2. Trunk Type of Venous—liquor Relationships of
the Brain of a Mature Person

In this type, there is a reduced number of
venous trunks, which flow into the lumen of
the superior saggital sinus (no more than
9-10 veins), 5-6 veins flow into the transverse
sinuses. Their diameter varies between
1.0-2.0 mm. At the same time, there is no
anastomotic network between the venous
tributaries and relatively “vascularless” zones
are formed in the convexital part of the dura
mater.

In addition, there are numerous interme-
diate forms of these relationships, which
differ in length and different concentration of
separate groups of venous tributaries along
the superior saggital and transverse sinuses

(Fig. 3).

Fig. 3. Intermediate forms of venous-cerebral relations
of the brain of a mature person
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Discussion. In our research, we studied the
features of the structure of such parts of the
liquor-ventricular system of the brain as the
lateral ventricles in adults, as well as the types
of structure and branching of the venous
tributaries that flow into the superior sagittal
sinus (SSS).

The lateral ventricles are located inside the
cerebral hemispheres. Based on the needs of
neurosurgical practice, we additionally stu-
died the craniotopographic features of these
formations, taking into account individual
differences in the structure of the head and
skull cavity.

Currently, a lot of attention is paid to the
cerebrospinal fluid-ventricular system of the
brain. For example, issues of ontogenesis,
anatomical variations, 3D modeling are
considered [6, 7, 8].

Modern neurology and neurosurgery re-
quire clear parameters for the diagnosis and
treatment of pathological conditions of the
cerebrospinal fluid-ventricular system. For
neurosurgery, performing surgical interven-
tions on the above-mentioned brain structures
requires an obvious necessity for further study
of the variability of the sinus-cerebral fluid
relationship depending on the extreme forms
of the structure of the head and skull of
people of mature age and gender [9,10].

Our study shows new data on the cranio-
topography and morphometry of the sinus-
cerebrospinal fluid formations of the brain of
a mature person, depending on the individual
anatomical variability of the shape and size of
the head.

It has been demonstrated that there are two
types of structure and branching of the venous
tributaries that flow into the SSS. The 1st type
is trunk, which is characterized by a small
number of vessels throughout the sinus. The
second type is loose, which is characterized
by a large number of tributaries on each side
(12 or more).

With this information we have confirmed
the already known data, according to which
three types of fusion of the sinuses of the dura
mater are distinguished: loose (scattered),
which is more common in mesocephals; inter-
mediate — in dolichocephals; trunk — in
brachycephals. Experimental studies of the
superior sagittal sinus, in which various parts



were bandaged, showed significant compen-
satory capabilities of the superficial veins of
the brain and the functioning of sinus-
vascular anastomoses [11].

In this way, avascular areas have been
determined along the entire length of the SSS,
their localization is important while perfor-
ming “safe” punctures and inserting a catheter
into the body cavity or the horns of the lateral
ventricles.

Conclusions. The craniotopographic and
craniometric correlations of the sizes of the
head (skull), the cranial cavity and the lateral
ventricles in adults of both sexes have been
studied for the first time. Taking into consi-
deration the practical necessity of puncture

and catheterization of various formations of
the cerebrospinal fluid system of the brain, a
range of their longitudinal and transverse
dimensions has been established, which
allows correct orientation during surgical
interventions. It has been revealed that there
are limit parameters of the length of the head
(skull), cranial cavity and lateral ventricles in
men and women of mature age, depending on
their extreme type of structure. Based on
practical goals, the craniometric analysis of
the relationships of the venous and cerebro-
spinal fluid systems of the brain of an adult,
based on stereotopography, has been carried
for the first time.
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NHANBUAY AJIBHBIE PA3JIMYUSA IAPAMETPOB YUEPEIIA 1 BOKOBBIX KEJIY JOYKOB
C THITAMH BEHO3HO-JIMKBOPHBIX B3AMMOOTHOIIEHUM
Y JIIOJEU 3PEJIOT'O BO3PACTA

C.B.Bouaapenko’, C.A.Jly6una’, C.M.Cep6un’, E.B.CTeuyKZ,
B.H.(I)n.nem(oz, H.A.Tapacem(oz, O.A.Tnxonosaz, M.H.Konres®
! Momeyxuii nayuonanshoiii meOuyuncKuii yuugepcumem, Jluman, Kponuenuyxuii, ¥Yxpauna
THonmasckuii 2ocyoapcmeennwiil Mmeouyurckutl ynusepcumem, [lonmasa, Ykpauna

Pe3ztome. TlpencraBieHsl pe3yabTaThl UCCIEIOBaHU, MPOBEACHHOIO C LEIBI0 ONMpEACICHUs TUana3oHa
METPUYECKUX HHAWBUAYAJIbHBIX Pa3NUYM{ UIMHBI, IIUPUHBI, BBICOTHI IapaMeTPOB TOJIOBHI (4Yepema) U
OOKOBBIX KEJIyJOUKOB Y B3POCIIBIX, a TAKXKE POBEACHNE KPAHMOMETPHUECKOI0 aHAIN3a B3aMMOOTHOIIECHHUH
CHCTEM BEHO3HOH M CIMHHOMO3TOBOM KHIKOCTH TOJIOBHOTO MO3Ta Y B3pOCIBIX JII0/Iei 000ero moia.

Marepuanom Ajsi UCCIEeNOBaHUs IOCIYKWIa TBEpAas MO3roBasi 000JI04YKa C €€ CHHYCaMH, JKeIIyJOUKU
MO3ra ¥ CBOJ uepena. B uccinenqoBanny nCmosib30Baics KOMIUIEKC METOJ0OB MaKpo- © MUKPOAHATOMUH.

bruto IMOKa3aHo, 4YTO MPOAOJILHBIC MapaMETPhI T'OJIOBLI, ITOJIOCTHU Y€pEIia U OOKOBBIX JKCIIYJOYKOB 0OBIYHO
npeo0iagaT y NpeAcTaBUTENeld MYKCKOTO M JKEHCKOTO TI0JIa, HMEIOIIUX Aonuxonedarndeckyro Gopmy
TOJIOBBI (IJTMHHOTOJNOBEIX tonei). COOTBETCTBEHHO, (DOPMHPYIOTCS OIpeNeIeHHbIe KPaHUOTOMOTpadu-
YCCKUC COOTHOLICHUA C IPaBbIM H JICBbBIM OOKOBBIMU JKCIIyaJOYKaMHu. YcTaHOBIIEHBI KpaHUOMETPHUYICCKHUC
COOTHOUIEHHS MEX]ly MONEepPEUYHbIMU pa3MepaMy U3y4yeHHBIX 0OBEKTOB JUKBOPHOI cucTembl. OnpenesneHo,
YTO HE3aBUCHUMO OT TI0JIa HaOMI0JaeTcsl TeHACHIMS MOCTEIICHHOTO YBEJIMYCHHUS IIUPHUHBI TOJIOBBI, ITOJIOCTH
yeperna U OOKOBBIX JKEJIyIOYKOB OT JOJIMXO- K Me30- U Opaxunedanam. Kpannomerpruiecknue naHHbIE UIMEIOT
3HAYEHUE IS [eJICHANIPaBICHHON 1 PallMOHANBHON MYHKIIMHA OOKOBBIX KEITYI0YKOB.

Bbouto BbImeneHO ABa KpalHUX THIA B3aUMOOTHOLICHHM MEXIy BEHO3HO-NA3yLIHBIMH OOpa30BaHHUAMHU
TBEPAOH OOOJOYKM TOJIOBHOTO MO3ra CBOJA Yepena M JIMKBOPO-KEIYyJOYKOBBIMH OTIEJIAMH T'OJIOBHOTO
Mmo3sra. IlepBblif — pacchinmHOl TUI, BTOPOM — MarucTpaidbHbI TUIl. Kpome TOro, cymiecTByeT LeNbli psix
MMPOMEIKYTOUYHBIX (I)OpM 9TUX B3aI/IMOOTHOHIeHI/II71, OTIIMYAIOIIUXCA MNPOTAHKCHHOCTBIO W PA3JINYHBIM
CKOIIJICHUEM OTHENbHBIX TPYIIl BEHO3HBIX MPUTOKOB BJIOJIb BEPXHEH CTPEIIOBUIHOMN Ma3yxXH U MONEPEYHBIX

nasyx.
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