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Abstract. This article presents the results of a study of the terminal vascular
architecture of various human skeletal muscles using a macromicroscopic method.
The investigation was performed after preliminary injection of the blood vessels
with transcapillary injection masses, followed by fixation, clarification, and
meticulous dissection of the specimens. Although the structural organization of the
microcirculatory bed in human skeletal muscles is characterized by many common
features, each muscle and even each of its individual regions exhibits distinctive
angioarchitectural characteristics. These differences should be interpreted in
relation to the specific functional role and physiological demands of each muscle.
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OCOBEHHOCTU AHI'MOAPXUTEKTOHUKHN TEPMHUHAJIBHOI'O
KPOBEHOCHOI'O PYCJIA B PASJIMYHBIX CKEJIETHBIX MBIHIIIAX
MycypmonoB A.M. AccucTeHT Kadeapbl KIMHUYECKON AHATOMUU
CamapKaH/ICKOro rocyiapcTBeHHOr0 MeIHIIHHCKOT0 YHHBEPCUTETA,

Camapkanj, Y30eKucran

AHHOTauusA. B JaHHOW cTarbe M3YyYEHO TEPMHUHAJIBHBIE KPOBEHOCHBIE
KOHCTPYKIIMHM PA3JIMYHBIX MBI YEJIOBEKA MaKpPOMUKPOCKOIMYECKHM METOI0M
MOCJI€ MPEIBAPUTENBHOW HMHBEKIMU COCYIOB TPAHCKAMWUIIPHBIMU Maccamu, C
nocneaywomei ¢ukcanuein 0O0bBEKTOB, MPOCBETICHHEM U IpEeNapupOBaHUEM.
CTPOCHHE MHUKPOLUUPKYJIATOPHOTO OT/Aea KPOBEHOCHOHM Ha MHOTHE CHUCTEMBI

CXO0XKUE CKEJIETHOW MYCKYJIATyphl YEJIOBEKA, HECMOTPS YEPTHI, B KAXkKJ0N MBIIILE, B
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KOKIOM €€ YacTh Kax[o€ OTIMYaeTCsl CBOEOoOpa3ueM, KOTOpPOE HYKHO
paccMaTpuBaTrh ¢ TOYKU 3peHUs UX (YHKIIMOHATHHOU MPEHA3HAYCHHOCTH.
KuroueBble ci10Ba: 4eNOBEK, MBIIIIBI, COCY/bl, KAMWUIAPHI, HHHEKIIMU COCYIOB,

TPAHCKAMWUISIPHBIMUA MacCaMu, apTEPUOBI, BEHYIIBI,

Introduction. The microcirculatory component of the vascular system has recently
become the focus of extensive scientific research [1,2]. It has been established that
terminal vascular structures possess a remarkable capacity for adaptation and
structural remodeling depending on the functional state of the organ. Despite the
considerable number of studies devoted to microcirculation, not all organs and
systems have been investigated to the same extent [3,4]. In particular, insufficient
attention has been paid to the terminal vascular bed of skeletal muscles, although
the organization of the capillary network plays a crucial role in the functional
activity of the locomotor system.

Objective. To investigate the angioarchitectural features of the terminal vascular
bed in various human skeletal muscles.

Materials and Methods. The terminal vascular networks of different human
skeletal muscles were examined using the macromicroscopic method following
preliminary vascular injection with transcapillary contrast masses. The specimens
were subsequently fixed, cleared, and carefully dissected. The components of the
microcirculatory system were characterized according to their branching pattern
and the structural features of the vascular wall.

Results. Our findings confirm the existence of a common pattern of vascular
branching in all skeletal muscles examined. Intramuscular arteries form numerous
anastomoses with one another, creating vascular plexuses with meshes of various
sizes and shapes. Precapillaries arise from arterioles forming the boundaries of
large vascular meshes and are most commonly oriented transversely or obliquely to
the muscle fiber bundles. These precapillaries give rise to capillaries extending in
different directions; however, their course generally corresponds to the longitudinal

axis of the muscle fibers.
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The arterial segment of the capillary gradually or abruptly increases in diameter
and transitions into the venous segment. Venous capillary segments merge to form
postcapillaries, which run in the opposite direction to the precapillaries and drain
into venules. Capillaries are interconnected by transverse anastomoses, forming
characteristic capillary networks occupying the space between the pre- and
postcapillaries, thereby providing the capillary bed with a segmented organization.

Examination of the vascular beds of the extraocular muscles, masticatory muscles,
diaphragm, lower limb muscles, tongue muscles, and other skeletal muscles
demonstrated considerable variability in vascular arrangement. In some muscles
(extraocular muscles, pectoralis major, gastrocnemius), arterioles and
accompanying venules are located within the connective tissue between muscle
bundles and run parallel to the muscle fibers. In others (gluteus maximus,
quadriceps femoris), they are predominantly oriented transversely to the muscle
fibers. In certain muscles, including the masticatory muscles, diaphragm, and
tongue muscles, the orientation of arterioles varies considerably relative to the
direction of muscle fibers. The smallest distance between the capillary bed and the
main vessels was observed in the extraocular muscles, facilitating efficient blood
inflow and venous drainage. Pronounced differences were also found in the
architecture of the capillary network among different muscles. The shape of
capillary meshes ranged from long and narrow in the diaphragm and pectoralis
major to small oval meshes in the extraocular muscles. The architecture of the
terminal vascular bed differs not only among individual muscles but also between
different regions of the same muscle. At the musculotendinous junction, blood
vessels gradually increase in diameter toward the muscle belly while maintaining
predominantly longitudinal orientation.

The wvascular bed of the external and internal intercostal muscles is
morphologically continuous. Each intercostal space contains two constant arterial
trunks running along the superior and inferior margins of the ribs, connecting the
vascular systems of the internal thoracic artery and the posterior intercostal

arteries. Considerable variability was observed in the transverse and oblique
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orientation of arterioles relative to muscle fibers. Such vascular organization
appears to maintain optimal blood flow during contractions of the intercostal
muscles accompanying respiratory movements of the thoracic cage. In broad, flat
muscle bundles, a characteristic arteriole crosses the muscle fibers transversely and
gives rise to precapillaries branching predominantly at acute angles. The length of
the precapillaries generally corresponds to the width of the muscle bundle because
they extend from one margin of the bundle to the other. Capillary branching,
abundant anastomoses, transitions of capillaries from one muscle fiber to another,
and their distribution in different planes create a highly developed three-
dimensional capillary network. Long, non-anastomosing arterioles running parallel
to the longitudinal axis of the muscle bundle divide at acute angles into two
precapillaries extending in opposite directions. These vessels either branch into
two or three capillaries or gradually taper into single capillaries. In these cases, the
course of the precapillaries coincides with the longitudinal axis of the muscle
bundle. When an arteriole approaches a muscle bundle from one side at an acute
angle, the architecture of the precapillary network does not differ substantially
from that described above.

Conclusion. The formation of postcapillaries and venules within the intrinsic
muscles of the tongue also demonstrates considerable variability. Postcapillaries
are formed by the confluence of one to four capillaries, while the relationship
between precapillaries and muscle bundles depends on the topographical
arrangement of these vessels.Thus, although the microcirculatory bed of human
skeletal muscles exhibits many common structural characteristics, each muscle and
even each of its regions possesses distinctive angioarchitectural features that
should be interpreted in relation to their specific functional roles.
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