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The purpose of the study was to determine the
craniotopographic (craniometric) indicators of sin-
uous-liquor relationships in the horizontal plane in
people of the first and second periods of mature age,
based on the maximum permissible depth of its intro-
duction.

Materials and methods. The object of the study
was the dura mater of the brain with its sinuses, the
ventricles of the brain and the vault of the skull of ma-
ture people.

The study was performed on 100 corpses of peo-
ple of different ages and gender with the manufac-
turing of native preparations of the brain with mem-
branes and liquor structures. Of the indicated number
of morphological objects, 70 preparations of veins and
sinuses of the dura mater of the brain and 30 prepara-
tions of the cerebrospinal fluid system of the brain of
mature people were made.

The study used such research methods as: mac-
ro- and micropreparation of anatomical objects of the
brain; cranio- and morphometry of veins, sinuses of
the dura mater of the brain and liquor structures of
the brain; manufacturing of corrosive (acrylic) casts —
preparations of veins, sinuses of the dura mater of the
brain and liquor formations of the brain; injection tech-
nique; variational-statistical analysis of morphometric
data; computer-graphic analysis.

Results and discussion. As a result of the study,
it was found that the puncture of the central part of
the lateral ventricle is better to be performed at the
level of the bregma point, or between this point and
the vertex (v). The puncture needle penetrates to a
depth of 6.0-7.0 cm through the milling hole, which
is displaced by 3.0-4.0 cm from the arrow line at an
angle of 70-75°.

The obtained data make it possible to determine
the most optimal craniometric puncture points of the
cerebrospinal fluid system of the brain. To penetrate
into the cavity of the anterior horn of the lateral ventri-
cle, the metopion point is proposed, which is located
at the intersection of the median plane of the head
with the line connecting the most convex areas of the
frontal humps.

The upper puncture of the lateral ventricle is
better to be performed by puncturing at the bregma
point (the point of connection of the sagittal and cor-
onal sutures) 2.0 cm from the midline (sagittal plane);
the needle is directed down and backwards and at a
depth of 5-6 cm (taking into account that it is enlarged
and stretched) it enters the ventricular cavity.

The suboccipital puncture or a puncture of the
cerebellar-cerebral cistern must be performed be-
tween the opisthocranion and lambda points. The
puncture needle is inserted to a depth of 6.0-7.5 cm,
and the end of the needle is gradually lowered to the
base of the skull.

Conclusion. The most optimal puncture points of
the constituent parts of the cerebrospinal fluid system
of the brain — the cavity of the anterior horn and the
central part of the lateral ventricle, the cavity of the
cerebellar-cerebral cistern — were determined using
craniometric analysis.

Keywords: craniotopographic method, dura
mater of the brain, venous sinuses, ventricles of the
brain, shape of the structure of the head (skull).

Introduction. The clinical anatomy of the sinu-
ous-liquor relationships of the brain is the most diffi-
cult and important section of modern neurosurgery.
It is aimed at developing rational and effective meth-
ods for treatment of various defects of the head, skull,
vascular and nervous formations [1-3].
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First of all, this concerns abnormal shapes and
sizes of the head, skull, hydrocephalus and other
pathological conditions, when radical surgical treat-
ment is needed. In these cases, it is necessary to nor-
malize the outflow of cerebrospinal fluid or drain the
cerebrospinal fluid system and, thus, reduce intrace-
rebral pressure [4, 5].

Neuromorphology with clinical craniology are im-
portant directions of modern medicine, requiring new
objects to study craniotopographic and craniometric
features of the relationship between the structures of
the brain and its vascular system [6].

The brain and its formations are the object of
study from the standpoint of individual anatomical
variability and the establishment of gender-age and
typical features [7].

Based on this, it can be concluded that the is-
sues of craniotopographic features of venous-liquor
relationships in different parts of the brain, primarily in
the context of the structural shape of the head (skull),
are relevant for modern neuromorphology and clinical
medicine.

The purpose of the study was to determine
the craniotopographic (craniometric) indicators of the
sinuous-liquor relationships in people of the first and
second periods of mature age in the horizontal plane,
which can be used in the future to justify the insertion
of a puncture needle into the cavities of the lateral
ventricles (their parts) and the cerebellar-cerebral cis-
tern, based on the maximum permissible depth of its
introduction.

Materials and methods. The material of this
study was the dura mater of the brain (DMB) with its
sinuses, the ventricles of the brain and the vault of
the skull in people of the first and second periods of
mature age.

This study was performed on 100 corpses of peo-
ple of different ages and genders with the manufac-
turing of native preparations of the brain with mem-
branes and liquor structures (Table 1).

This study was carried out on 100 corpses of
people of different ages and genders with the manu-
facturing of native preparations of the brain with mem-
branes and liquor structures in the conditions of the
patho-anatomical departments of the Donetsk region
(oblast) of the Department of Health of the Donetsk
Regional State Administration and the Department
of Human Anatomy of the Donetsk National Medical
University (Lyman) for the time period of 2015-2017
(obtaining material), and 2017—-2020 — data process-
ing and summarizing.

The work was carried out in accordance with
the requirements of the «Instructions on the forensic
medical examination» (Order of the Ministry of Health
of Ukraine No. 6 of 01/17/1995), in accordance with
the requirements and norms, a typical provision on

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

ethics of the Ministry of Health of Ukraine No. 690 of
09/23/2009, «The procedure for the removal of biolog-
ical objects from the dead, whose bodies are subject
to forensic examination and pathological examination,
for scientific purposes» (2018).

The following methods were used in the study:
macro- and micropreparation of anatomical objects of
the brain; cranio- and morphometry of veins, sinuses
of the DMB and liquor structures of the brain; man-
ufacturing of corrosive (acrylic) casts-preparations of
veins, sinuses of the DMB and liquor formations of the
brain; injection technique; variational-statistical analy-
sis of morphometric data; computer-graphic analysis
[7-18].

Results and discussion. Of the specified num-
ber of morphological objects, 70 preparations of veins
and sinuses of the DMB and 30 preparations of the
cerebrospinal fluid system of the brain of adults were
made (Table 1).

Table 1 — Gender-age and quantitative composition of
the research objects

Periods Gender Male Female
First mature 15 8
Second mature 45 32
Total 60 40

For each preparation, the head (cranial) index
was calculated according to the formula:
transverse dimension (width)

B of the skull (in cm)
- longitudinal dimension (length)

of the skull (in cm)

100.

According to the teachings of V. M. Shevkunen-
ko and his students, individual anatomical variability
is a set of differences in the anatomical structure of
the position of human organs, systems, and tissues
[7].

On the basis of this teaching, according to his
method (1935), at first the longitudinal size was de-
termined using the craniocaliper from the glabella to
the top of the external occipital protrusion — the inion,
and the transverse size — between the distant points
of the parietal humps (euryon). Thus, the head (crani-
al) index was obtained — that is, dolichocephals (doli-
chocranes), mesocephals (mesocranes), and brachy-
cephals were determined.

Within the vault of the head (skull) there are trans-
verse sinuses, which emerge from the drain of the si-
nuses and have a horizontal projection. Between the
latitudinal parameters of these venous collectors and
the lateral ventricles, there are appropriate ratios that
have appropriate values for the rational puncture of
their posterior horns (Table 2).
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Table 2 — Craniometric characteristics of venous-liquor formations of the brain in mature people in the horizontal

plane (cm)

Head shape | Dolichocephals Mesocephals Brachycephals
Research parameters Male | Female | Male | Female | Male | Female
Width of the upper wall of the transverse sinus 0.7-0.8 | 0.6-0.7 | 0.7-0.9 | 0.7-0.8 | 0.8-1.0 | 0.8-0.9
Width of half of the tent of the cerebellum 4048 | 3946 | 41-44 | 4.0-44 | 5056 | 4954
Width of the parietal lobe to the corpus callosum | 3.2-3.6 | 3.0-3.3 | 3.3-3.7 | 3.2-3.5 | 3.74.2 | 3.64.1
Width of the posterior horn of the lateral ventricle | 0.8-1.0 | 0.8-0.9 | 0.9-1.1 | 0.9-1.0 | 1.1-1.25 | 1.1-1.2

It was established that the width of the upper wall
of the transverse sinus ranges from 0.7 to 1.0 cm in
men and 0.6 to 0.9 cm in women. A change in one half
of the tent of the cerebellum from 4.0 to 5.6 cm leads
to the variability of the parietal lobe to the corpus cal-
losum of 3.0—4.1 cm with a variation in the width of
the posterior horn of the lateral ventricles from 0.8 to
1.2 cm.

It should be noted that the largest transverse pa-
rameters of the above-mentioned formations are typi-
cal for dolichocephals, and the smallest — for brachy-
cephals (Table 2). This is explained by the predom-
inance of the width of the head (skull), cranial cavity
and brain structures in people with a brachymorphic
physique, regardless of gender.

In parallel with this, the limits of variability of the
distance between the left and right transverse sinuses
and the posterior horn of the lateral ventricles were
established (Table 3).

It was established that the distance between the
anterior edge of the upper wall of the left and right
transverse sinuses and the posterior horns of the
lateral ventricles varies depending on the type of
head structure. So, at the level of the craniological
inion (i) point, in mature men with a dolichocephal-
ic shape, this distance ranges from 3.3 to 3.8 cm, in
women — from 3.4 to 3.7 cm. In representatives with
a mesocephalic head shape it varies from 3.0 to 3.3
cm (men and women); with a brachycephalic head
shape — from 2.8 to 3.2 cm (men) and from 2.7 to 3.1
(women).

At the level of the opistion (op) point, the posteri-
or horn of the lateral ventricle is located at a distance
of 2.5-2.8 cm in dolichocephalic males and 2.3-2.6
cm in females; respectively, in mesocephals — 2.3-2.5

Table 3 — Individual variability of the distance between the transverse sinus
and the posterior horn of the lateral ventricle in mature people

cm, regardless of gender; in brachycephals — 2.2-2.4
(men) and 2.1-2.3 cm (women).

The obtained data make it possible to determine
the most optimal craniometric puncture points of the
cerebrospinal fluid system of the brain. To penetrate
the cavity of the anterior horn of the lateral ventricle,
the metopion point is proposed, which is located at
the intersection of the median plane of the head with
the line connecting the most convex parts of the fron-
tal humps [1, 2]. In this case, the puncture needle
passes at an angle of 45° to a depth of 6.5 to 8.0 cm,
on average 7.0-7.5 cm, penetrating into the anterior
necessary section of this ventricle (Fig. 1).

®

Fig. 1 — Puncture of the anterior horn of the lateral
ventricle:
A —in the sagittal plane; B — in the horizontal plane;
1 — arrow line; 2 — the direction of the puncture needle

It is necessary to move from the arrow line to the
right or left by a distance of 1.0-2.0 cm in order not to
damage the upper arrow sinus.

In this place, it is better to impose a trepanation
hole, taking into account the projection anatomy of the
anterior horn of the lateral ventricle.

It is better to puncture the central part of the lat-
eral ventricle at the level of the bregma point or be-
tween this point and the vertex (v).
The puncture needle penetrates to
a depth of 6.0-7.0 cm through the

Head shape | Dolichocephals | Mesocephals | Brachycephals milling hole, which is displaced by
3.0-4.0 cm from the arrow line at

Research Male | Fem. | Male | Fem. | Male | Fem. | anangleof 70-75° (Fig. 2).
parameters Given the variability of the lo-
At the level of the cation and size of the central part
inion point 3.3-3.8| 3.4-3.7 | 3.0-3.3 | 3.1-3.3 | 2.8-3.2 |2.7-3.1 of the lateral ventricle, such a
At the level of the puncture is much more difficult to
opistion point 25-28| 2.3-26 | 2.3-25| 2.3-25 | 2.2-24 |2.1-23 perform [3]. Taking into account
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Fig. 2 — Puncture of the central part of the lateral
ventricle:
A — lateral projection; B — rear projection; 1 — arrow line;
2 — the direction of the puncture needle

the established parameters of this part, it is necessary
to perform a puncture at the inion point with moving a
puncture needle to a depth of 3.0 to 5.0 cm. The mill-
ing hole is performed 1.0-2.0 cm from the midline (left
and right), moreover, the needle is directed almost
parallel to the arrow line.

®

Fig. 3 — Puncture of the posterior horn of the lateral
ventricle:
A — side view; B — rear projection; 1 — arrow line; 2 —
puncture site; red arrow of the direction of the puncture
needle

Kocher recommended to puncture the lateral
ventricles with a puncture both from the side (lateral
puncture) and from above (upper puncture).

A puncture can be made 3.0 cm above and 3.0
cm back from the external auditory meatus, with the
needle directed obliquely upwards to the upper end of
the auricle of the opposite side. If the puncture is per-
formed above the temporal line (linea temporalis), we
prevent damage to the transverse sinus, and usually
at a depth of 4.0 cm we reach the lower horn of the
lateral ventricle (Fig. 3).

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

The upper puncture of the lateral ventricle is per-
formed by a puncture at the bregma point (the point
of connection of the sagittal and coronal sutures) 2.0
cm from the midline (the sagittal plane); the needle is
directed downwards and backwards and enters the
ventricular cavity at a depth of 5.0-6.0 cm, given that
it is enlarged and stretched [1].

A suboccipital puncture or a puncture of the cer-
ebellar-cerebral cistern must be performed between
the opistion point and the lambda point (Fig. 4). The
puncture needle is inserted to a depth of 6.0-7.5 cm,
with the gradual lowering of the end part of the needle
to the base of the skull.

The milling hole is applied along the middle line
of the skull, taking into account the above.

®

Fig. 4 — Puncture of the cerebellar-cerebral cistern:
A — lateral projection; B — rear projection; 1 — arrow
line; 2 — puncture site; red arrow — the direction of the
puncture needle

Conclusion. The most optimal craniometric
puncture points of the constituent parts of the cere-
brospinal fluid system of the brain were determined:
the cavities of the anterior horn and the central part of
the lateral ventricle, the cavities of the cerebellar-ce-
rebral cistern.

Perspectives of further research. The obtained
results confirm the expediency of conducting further
experimental and morphological studies on the use of
the craniotopographic method to determine the pecu-
liarities of the structure of the components of the cere-
brospinal fluid system in the context of the application
of the obtained data in clinical medicine, in particular
in neurosurgery.
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KPAHIOTOMOIPA®IYHA XAPAKTEPUCTUKA MA3YLUHO-JIIKBOPHUX

B3AEMOBIOHOLLEHDb Y NIOAEN 3PINOIO BIKY

BoHdapeHko C. B., fly6uHa C. O., Cep6iH C. I., Xan4yeHkoea [j. C.,

®edopoea I. 0., Konmee M. M., JaHunb4yeHko C. I.

Pe3tome. Memoro docridxxeHHs Gyno BU3HAYEHHS y NIOAEN NEPLUOro i Apyroro nepioais 3pinoro BiKy Kpa-
HioTonorpadivyHnX (KpaHiOMETPUYHMNX) MOKa3HMKIB Na3yLLIHO-NIKBOPHMX B3AEMOBIOHOLLEHb Y FOPU30OHTalbHIN
NMOLLINHI.

Mamepian ma memodu. O6’ekTom gocnigxeHHst 6ynu TBepaa 060roHa roffloBHOrO MO3Ky 3 il nasyxamu,
LUITYHOYKM FOFIOBHOrO MO3KY Ta CKIeniHHA Yyepena fnogen 3pinoro Biky.

Y pocnigXeHHi 3acTocoBaHi METOAM Makpo- Ta MiKponpenapyBaHHs aHaTOMiYHUX OO’€KTiB rOfIOBHOIoO
MO3KY; KpaHio- Ta MOPGOMETPIS BEH, Na3yx TBepAOi 0OOMOHN rOSIOBHOrO MO3KY Ta MIKBOPHUX CTPYKTYp ro-
FNIOBHOTO MO3KY; BUFOTOBJIEHHS KOPOSiHUX (aKpWUIoBKX) 3MiMKiB — nNpenapaTiB BeH, Na3yx TBepaoi 060oHM
rONOBHOr0 MO3KYy Ta NMiKBOPHUX YTBOPEHb rOMIOBHOrO MO3KY; iH €KLiNHa MeToauKa; BapiauinHO-CTaTUCTUYHUIA
aHani3 MopoMeTPUYHMX AaHWNX; KOMMTIOTEepHO-rpadivyHNA aHanis.
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Pesynbmamu 0ocnidxeHHs. Y pe3ynbTati 4OCNiAXeHHS BCTAaHOBMEHO, O MYHKUi0 LEeHTparnbHoI yac-
TUHM BIYHOrO LUNYHOYKa Kpalle NPOBOAMTU Ha PiBHI TOYKM Operma, Ym Mix L€l TOYKOH Ta BepTekcoMm (V).
[MyHKUiNHa ronka npoHukae Ha rmubuHy 6,0—7,0 cm Yepes dpe3oBuin OTBIP, SKkUN 3miweHun Ha 3,0—4,0 cm Big
CTpINoBOiI MiHii nig kytom 70-75°.

BepxHo nyHKUito BiYHOro LWINyHOYKa Kpalle 34ilCHIoBaTW MPOKONOM Yy Todui bregma (Tovka 3'€4HaHHS
CTPINOBOro Ta BiHUEBOro WBiB) Ha 2,0 cM Big cepeAnHHOI MiHiT (CTPINOBOT NAOLWWHW); FOfKY CNPSIMOBYIOTb [0-
HWU3y Ta Jo3agy i Ha rmmbuHi 5—-6 cM NOTPaNNATb Y NOPOXHUHY LLITYHOUKa (BpaxoByHUu, O BOHA 36inbLieHa
Ta po3TArHyTa).

CybokuunitTanbHy NyHKUit0 abo NyHKLil0 MO304YKOBO-MO3KOBOI LIMCTEPHN HEOBXIAHO NPOBOANTM MiX TOY-
KaMK OMiCTOKpPaHioH Ta Toukor nambaa. MNyHKuinHa ronka npoBoauTbCs Ha rmmnbuHy 6,0-7,5 cm, npudomy, 3
MOCTYMOBMM OMYCKaHHAM KiHLIEBOI YAaCTWMHU FOfKU 4O OCHOBW Yepena.

BucHosok. BuaHadeHi 3a JOMOMOro KpaHiOMeTPUYHOro aHanidy Hambinbll onTMMarnbHi TOYKU NyHKLi
CKINafioBUX YaCTWH NIKBOPHOI CUCTEMMU FOFIOBHOIO MO3KY — NMOPOXHMHU NEPEeAHbOro Pory i LeHTpanbHOI YacTu-
HW BIYHOrO LUMYHOYKA, MOPOXKHUHM MO30YKOBO-MO3KOBOT LIMCTEPHMU.

KnroyvoBi cnoBa: kpaHioTonorpadiyHuin metod, TBepaa oborioHa rofioBHOrO MO3KY, BEHO3Hi nasyxu,
LLSTYHOYKW FONTOBHOIrO MO3Ky, dhopma O6yaoBu ronosu (Yepena).
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