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A lot of data on the arteries of the human brainstem have been published in
literature in recent years. Most of them concern the sources of its blood supply.
Analysis of the literature data shows us that the extraorgan part of the arteries
of the human brainstem have been studied quite enough. The issue of
branching arteries of the second and third order is still controversial. As for the
age characteristics of the arteries, we also did not find enough literature data.
As objects of research in this work, we used 54 preparations of the brainstem
with arteries of people of different sexes and mature age who died not from
pathologies associated with cerebral vessels. Preparations were from the
cadaveric material of the Department of Human Anatomy of the Kharkiv
National Medical University.

Materials and methods. To identify the sources of blood supply, we carried
out the following research methods: macroscopic, macromicroscopic — the
method of V.P. Vorobiev. Measurements of the arteries were carried out using
a measuring divider and an MBS-2 binocular magnifier with a wide-field
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eyepiece for a binocular loupe, which magnifies the image constructed by the
objective up to 20 times — SIGETA WF 20x/10 mm, and a Digital caliper.
Acrylic latex (3060 LBS, SYNTHOS DWORY) tinted red (Pigment-Mix,
INCHEM) was injected into the arteries. Filling of the arteries with latex was
carried out with disposable 2 ml syringes through a KD-FIX catheter,
G18 1.3x45 mm, which was preliminarily fixed with a ligature. After that, the
preparations were fixed in a 10% formalin solution until compaction. After
fixation the brainstem was examined under a magnifying glass. Slices of
various thicknesses (up to 1 mm) were made from it and were further
examined using the enlightenment technique and under a low magnification
microscope (7X10).

Research results. The branches of the vertebral, main, anterior and
posterior spinal and posterior cerebellar arteries — branches of the first, second
and third orders — are distributed within the reticular substance of the medulla
oblongata. Small arteries form numerous anastomoses among themselves,
forming a dense arterial net. Along the entire length of the medulla of the
brainstem, there are areas of relatively higher concentration of arterial vessels,
which correspond to the locations of the various nuclei of the cerebral nerves.
Each of these sites includes from 3 to 10 branches of the 3-4th order. These
small arteries form nets of varying degrees of density and are located in the
areas where the nuclei of the cerebral nerves are located.

The general direction of the arteries and arterial anastomoses reflects not
only the internal structure, but also the shape of various parts of the brainstem
in the form of elongated ovals and polygons. In the area of the pons, 6-12
branches depart from the main and superior cerebellar arteries that supply
blood to the area of the auditory fields, 5-7 arteries to the area of the facial
mounds and 3-5 arteries to the area of the trigeminal nerve nuclei. In the area
of the trapezoidal body of the pons, the arteries are directed along its fibers,
and are connected to each other in the form of straight, oblique, arcuate, and
strongly branching anastomoses.

The midbrain is supplied with blood by arteries running in the longitudinal
direction. In the area of the red nucleus, the number of arteries ranges from 6
to 11. They branch off from the middle, medial and lateral group of midbrain
arteries, branch at different angles and form numerous connections and
extensive nets. Distinctly identifiable nets of arteries are also located in the
central substance around the Sylvian aqueduct. In the tubercles of the
quadruple arteries branch first fan-shaped, then in different directions. The
greatest number of arteries originating from various sources supplying the
human midbrain rushes to the optic tubercle. It receives blood supply from
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both the ventral and dorsal sides. The ramifications of these arteries form
small-looped nets of arterial anastomoses that penetrate into the substance of
the optic tubercle. In addition, in the thalamus there are straight and slightly
arcuate connections between large vessels, entering the optic tubercle from
opposite sides.

In a person over 60 years old, the arteries of the brainstem are bent and
partly change their orientation in comparison with a younger age. This is due
to the general phenomena of aging of the vascular system.

Summary. So, on the base of our studies, we can conclude that part of the
arterial anastomoses, both between individual arteries and between arterial
networks, branches along their course, creating multiple network plexuses
between themselves. Therefore, the arterial bed of the human brain stem in
most areas (especially in the midbrain and diencephalon) can be characterized
as a continuous arterial network, not divided into distinct zones. The
significant development of the arteries of the brainstem can be explained,
apparently, by the maximum development in a person of the brainstem itself,
which receives arterial blood supply from a greater number of sources, as
indicated by both literary and our own data. It is also associated with the
growth and development of the terminal brain and the influence on the trunk of
the cerebral cortex.

References:

1. Xeitac JI. Heifipoanaromus: atiac CTPYKTYp,Cpe30B H CHCTeM /
J. Xeitac. — Mocksa: Jlorochepa,2008. — 344 c.

2. Cardin V. Sensitivity of human visual and vestibularcortical regions to
egomotion-compatible visualstimulation / V. Cardin, A.T. Smith // Cereb.

3. Cortex. —2010. — Vol. 20, N 8. — P. 1964-1973.Johnson C.L. Local
mechanical properties of white matter structures in the human brain /
C.L. Johnson, D. McGarry, A.A. Gharibans [et al.] // Neuroimage.— 2013. —
Vol. 79. - P. 145-152.

4. Tlar. Ne 52432, UA, MIIK A61B 5/04 / XapkiBCchbKuii HailiOHaJbHHIA
Memuanuii  yHiBepcuter, Cremanenko O.FO. — 3. Ne u201002490; 3asem.
05.03.2010; Omy6a.

5. 25.08.2010. Cnoci6 BHW3HaYeHHA 30HM BACKyJSApU3aIlii CTPYKTYp
ronoBHoro Mo3ky.®omkuna O. A. IIpodHOCTHBIE CBOWCTBa apTepuil OCHO-
BaHMS TOJIOBHOTO MO3Ta B3pOCHBIX IojeH 3penoro Bo3pacta / O. A. ®owm-
knHa // VI3BecTHst BBICIIMX y4eOHbIX3aBeneHHH. I[IOBOMKCKMIT pETHOH.

Menuuuackue Hayku. — 2009. — Ne 2 (10). — C. 39-43.

148



Czestochowa, Republic of Poland April 23-24, 2021

6. HuzamoB ®.X. DyHKIMOHaIBHBIE BO3MOXXHOCTH BETBEH MO3TOBBIX
apTepuii B 3aBucMMOCTH OT THnoB wux BerBiueHus / @®.X. Huzamon //
MenunuHcKas Hayka ¥ oOpaszoBanue Ypama. — 2016. — T. 17. Ne 1 (85). —
C. 50-53.

DOI https://doi.org/10.30525/978-9934-26-075-9-38

CTYHIHb OPOSIBY XPOHIYHOI BTOMH Y CTYJEHTIB
MOJIOJIINX KYPCIB 3AKJIAIIB BUILIOI MEJUYHOI OCBITH
3 PIBHUMH PIBHSIMU ®13UYHOTIO 3/JOPOB’SI
B JUHAMILI HABYAJIBHOI'O IPOLIECY

Tucesuu T. B.
acucmenm Kageopu 3a2anbHoi 2icieHu ma exonoeii
Binnuyvruii nayionanenuti meduynuil ynigepcumem imeni M. 1. I[lupocosa
M. Binnuys, Yxpaina

AxryanbHicts. [locTiiHMI mOTIK IHpOpMAIi MTOCHIIOE TICHXIYHY
JiSUTBHICTD JIFOIMHY, BUKJINKAIOUH TICHXOJIOTTYHE HAIPY)KEHHS Ta IepeHarpy-
xeHHA. Ha ayMKy mcmxosioriB, came Take ICHXOJIOTIYHE INepeHaNpyKeHHs,
B CBOIO Yepry, MOXe CIIPOBOKYBATH BUHUKHEHHS XPOHIYHOI BTOMH. XpOHIYHA
BTOMa BHHHKAaE B 0CI0 HE3aJIEKHO BiJl COLIAILHOTO CTATyCy, OCBITH Ta PiBHS
noxoniB. Bona € cuHApOMOM THX, XTO Oarato Ta CyMIIIHHO mpaitioe [1, ¢. 6].

CTyaeHTChKUN Tepioj, OCOOJMBO Ha MOJIOMAIIMX Kypcax, XapaKTepH3y-
€TbCsi (HOPMYBAHHSIM HOBOTO CTEPEOTHILY MOBCSIKIACHHOI MisIBHOCTI, HEOOXi-
OyBaHHsI, MDDXOCOOMCTICHUX BiJIHOLIICHb, HAMOUIBIINM piBHEM (YHKIIOHAIb-
HOT'O Hamnpy)KeHHS PEryJSITOPHUX CHCTEM opraHizmy. Tofii, KOJIM Il YNHHUKA
MIEPEBUILYIOTh TIOPIT CTYIEHTCHKOTO CHPHUHSTTSA, BHHUKA€E IICHXOJIOTIIHE
TIepeHanpy>KeHHs i , K HacJIJI0K, XpoHiuHa BToMa. [1pu XpoHiuHiii BTomi Bif-
MIYa€eThCsl HE BIANOBINHICTH MK BHUTpAaTaMH €HEPrii OpraHi3MoOM Ta IIpo-
necamu ii ITOTIOBHEHHS, IO 3HWKYE aJaNTalliiiHi MOXJIMBOCTI Ta OHIpHICTh
OpraHi3My /10 Aii YNHHHKIB 30BHIIIHBOTO cepenoBuia. Hackinbku edexTrnBHO
opraisM OyJe YHHHTH ONip pI3HUM YHHHUKAM 3aJE€XHUTh BiJg HOTO
(YHKITIOHAJIBHUX PE3ePBiB, OCHOBOIO SIKHX € (hi3udaHE 3710pOB’sI.

Merta [OCJTi:KeHHSI: BH3HAUUTH CTYIiHb XPOHIYHOI BTOMH CTYJICHTIB
I kypcy 3akmaiB BHIOi MEIMYHOI OCBITH B MiXKCECIHMI 1 ceciiHMI Tepioau
Ta BCTAHOBHTH 11 B3a€EMO3B’SI30K 3 piBHEM ()i3HIHOTO 3/10POB’ 5.
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