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BianosigHo fo «lMepeniky HaykoBux dhaxoBux BUAAHb YKpaiHu, B AKMX MOXYTb MybnikyBaTucs pesynsratv auceprauinHnx pobiT Ha 3000yTTs HayKoBMX
CTyneHiB AOKTOpa HayK, KaHAnAaTa Hayk Ta CTyneHs goktopa dinocodii (BianosiaHo Ao Mopsaaky dpopmysaHHs Mepeniky HaykoBux dhaxoBux BUAAHb
YkpaiHu, 3aTBepmxeHoro Hakazom MOH Ykpainu Big 15 ciuHsi 2018 poky Ne 32, 3apeectpoBaHoro B MiH'tocTi Ykpainu 06 ntotoro 2018 poky 3a Ne 148/21600):
- Hakasom MiHicTepcTBa ocBiTH i Hayku Ykpainu Big 17.03.2020 poky Ne 409, 3apeectpoBaHnM y MiHicTepcTsi tocTuuii Ykpainm 06.02.2018 poky

3a Ne 148/21600, BugaHHsA BHeceHo Ao MNepeniky HaykoBux dhaxoBmx BUAAHb YKpaiHu, B SKMX MOXYTb Ny6nikyBaTucs pedynsrati anceprauinHnx pobit Ha
3000yTTA HayKOBMX CTYMEHIB JOKTOPa HayK, KaHAWAATa Hayk Ta CTyneHst AokTopa dinocodii, Kateropia «b».

- Hakasom MiHicTepcTBa ocBiTv i Hayku Ykpainu Big 23.08.2023 poky Ne 1035 BugaHHs nepeHeceHe 3 Kateropii «b» o Kareropii «A».
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UDC: 611.134.31/.35.068-053.13/.15 FETAL ANATOMICAL VARIABILITY
DOI: 10.24061/2413-4260. X1V.2.52.2024.14 OF THE ULNAR AND RADIAL ARTERY
SYSTEM

O. A. Koval, T. V. Khmara, I. I. Zamorskii,
M. I. Kryvchanska, 0. V. Garvasiuk

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Variability in the topography of the arteries of the upper extremity is associated with fetal development. Determination of
individual anatomical variants of the upper extremity blood supply at different stages of ontogeny, especially in human fetuses,
is of great practical importance in vascular surgery.

Aim of the study. To study the individual anatomical variability of the ulnar and radial arteries in human fetuses of different ages.

Material and methods. The study of variants of the topography of the branches of the radial and ulnar arteries, the
peculiarities of the formation of the superficial palmar arterial arch was carried out on 46 preparations of the upper extremities
of 23 human fetuses 81. 0-375, 0 mm parieto-coccygeal length using macromicroscopic dissection, vascular injection and
morphometry without external signs of anatomical abnormalities or congenital malformations of skeletal, fascial-muscular and
vascular-nerve structures of the upper extremities.

Results and discussion. Our study demonstrated fetal anatomical variability and bilateral asymmetry of the right and left
upper extremity arteries in human fetuses. Thus, in a fetus with a PCL of 210.0 mm, the right brachiocephalic artery was found
to originate from the right axillary artery. It should be noted that the initial portion of the right brachiocephalic artery passed
anteriorly, not posteriorly, to the median nerve, and at the level of the middle third of the anterior shoulder region, the artery
occupied a superficial position relative to the median nerve, which is located in the lateral bicuspid groove of the shoulder. The
brachiocephalic artery was then directed in an oblique lateral direction to the lateral surface of the forearm. In this fetus, a high
origin of the right ulnar artery was found, which originated from the trunk of the brachiocephalic artery in the upper third of
the right anterior shoulder region. At the border of the middle and lower thirds of the anterior shoulder region, the ulnar artery
crossed the ulnar nerve anteriorly and passed with it in the median biceps groove of the shoulder. 3.0 mm below the beginning
of the ulnar artery, the superior circumflex ulnar artery bifurcated from the brachiocephalic artery, and in the lower third of the
anterior shoulder region, a common trunk bifurcated from the brachiocephalic artery and bifurcated into the middle and inferior
circumflex ulnar arteries. We found arterial anastomoses between the latter and branches of the ulnar artery. The immediate
continuation of the right brachiocephalic artery in the palm was the brachiocephalic artery of the thumb. At the level of the base
of the proximal phalanx of the thumb, the brachiocephalic artery branched into three palmar finger arteries, which were directed
to both edges of the palmar surface of the first finger and the radial edge of the palmar surface of the second finger. The superficial
palmar arch was formed by the superficial palmar branch of the brachial radial artery, the terminal ulnar artery, and the anterior
interosseous artery. Four common palmar arteries originated from the superficial palmar arch and were directed to the ulnar
edge of the palmar surface of the second finger and the palmar surfaces of the adjacent edges of the third through fifth fingers.

The left superficial palmar arch had an atypical structure located under the palmar aponeurosis at the level of the middle of
the metacarpals and formed by the terminal parts of the ulnar and anterior interosseous arteries. Because the radial artery in this
fetus was traced to the distal part of the forearm (to the scaphoid bone), we did not find branches of this artery in the palm area,
especially the superficial palmar branch of the radial artery. The ulnar artery was directed caudally to the palmar region, curving
slightly in an arc to the radial side of the hand. From the terminal portion of the ulnar artery, three common palmar finger arteries
bifurcated, which in turn bifurcated into five palmar finger arteries of their own. The latter supplied the ulnar edge of the third finger
and the palmar areas of the fourth and fifth fingers. The radial edge of the third finger and the palmar areas of the I1-1 fingers were
supplied by five separate palmar arteries originating from the terminal portion of the anterior interosseous artery. Anastomoses
were found between the palmar arteries, mainly in the middle and terminal phalanges. In the area of the palm, numerous muscular
branches bifurcated from the anterior interosseous and ulnar arteries, providing blood supply to the palm muscles.

Conclusions. In the majority of the studied fetuses (82.61 %) the superficial palmar arch was closed, in 17.39 % of the
observations it was not closed. In 10.5 % of cases, the superficial palmar arch was formed by the trunk of the ulnar artery and
the median forearm artery, and in 5.2 % — with the participation of the ulnar and anterior interosseous arteries. The ulnar artery
is predominantly involved in the formation of the superficial palmar arch.

In a fetus with a PCL of 210.0 mm, the right brachiocephalic artery was found, as well as a high origin of the right ulnar
artery from it and an atypical branching of other branches. In particular, the superficial palmar arch was formed by the
superficial palmar branch of the brachial radial artery, the terminal ulnar artery, and the anterior interosseous artery, while the
left superficial palmar arch was formed by the terminal ulnar and anterior interosseous arteries.

Key words: Ulnar Artery; Radial Artery; Superficial Palmar Arch; Fetuses; Anatomical Variability; Development.

Introduction topography of upper extremity arteries has been linked to
It seems that in the XXI century there can be no secrets fetal development (FD). One such theory, which describes
and mysteries in human anatomy, and it is quite difficult the prenatal development of arteries from the axial artery,
to find any new variant of the structure and topography may explain the formation of the permanent median artery
of any human organ, vessel, or nerve. Variability in the (PMA). Development of the axial system begins in the
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middle of the 4th week of FD when the axillary, brachial,
and anterior interosseous arteries appear. The median artery
(MA) develops from the anterior interosseous artery [1,2].
The MA usually undergoes regression and apoptosis after
the 8th week of FD when the radial and ulnar arteries are
formed. If there is no regression of the MA, it persists
throughout life and is an arterial remnant of the vascular
architecture of the axial artery, known as PMA, which
can be of two types: palmar and antebrachial [2,3]. The
prevalence of PMA ranges from 4.2 % to 6.6 %, with the
antebrachial type of PMA accounting for nearly 75 % of
all cases [4-6]. The palmar type of PMA, or median palmar
artery (MPA), is characterized by a larger diameter than
the antebrachial type of PMA, or median forearm artery
(MFA), because the MPA is involved in the blood supply
to the hand. The MFA, which is the remnant of a partial
regression of the MA, terminates proximal to the wrist.

Thus, under conditions of normogenesis, MA in humans
is found only in the embryonic period of development,
and by 8 weeks FD it regresses, giving way to the radial
and ulnar arteries in terms of topographic and functional
principle. However, MA can be detected in a significant
number of fetuses at 13-38 weeks FD, newborns, and
adults. Over the past 125 years, the prevalence of MA in
adults has approximately tripled [5,7]. Since the mechanism
of regression of MA in the human embryo is initiated and
regulated by specific genes, the presence of MA at the
stages of postnatal ontogeny indicates a lack of expression
of these genes. T. Lucas et al [8] believe that an increase in
the prevalence of MA indicates a real evolutionary change
in gene pools, and that mutational changes in genes (and,
as a result, the cessation of MA regression) can occur both
by themselves and under the influence of external factors,
such as intrauterine infections. The researchers suggest that
the increase in the prevalence of MA is more likely to be
a hereditary variation than a modification, in which case
we can speak of an evolutionary process.

The presence of a PMA is usually associated with
upper extremity compression neuropathies. Along its
length, the PMA running along the median nerve can
compress nearby nerve structures, particularly the anterior
interosseous nerve, causing anterior interosseous nerve
syndrome, which results in atrophy and paralysis of the
long flexor digitorum and two lateral tendons of the deep
flexor digitorum and quadratus extensor muscles. The MPA
may play an important role in the development of acute
carpal tunnel syndrome, in which thrombosis, aneurysm or
calcification of the carpal tunnel walls and compression of
the median nerve are also possible [1], and in the case of
the dominant role of the MPA in the blood supply of the
palm, palmar ischemia may occur [8]. At the same time,
injuries to the ulnar and radial arteries may compromise
the blood supply to the hand from the existing MA [9].

Other researchers [9-11] reported that the incidence
of MFA was 46.28 % in the total number (121) of upper
extremities studied. The sources of MFA were the common
interosseous (53.57 %), anterior interosseous (42.85 %),
and ulnar (3.57 %) arteries [12-14].

An interesting case of the right brachial artery branching
into the superficial ulnar and radial arteries has been
described in the literature [1]. From the latter, at the
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level of the radial neck, the common interosseous artery
bifurcated, which in turn bifurcated into the anterior and
posterior interosseous arteries. The anterior interosseous
artery was the origin of the anterior and posterior ulnar
recurrent arteries and the PMA. Considering that the latter
was accompanied by the median nerve and gave a muscular
branch to the superficial flexor digitorum brevis muscle and
terminated proximal to the wrist, it can be considered the
MFA. The superficial ulnar artery ran distally in the medial
forearm and anastomosed in the palm with the superficial
palmar branch of the radial artery, forming the superficial
palmar arch. Typical branching of the common and brachial
arteries from the superficial palmar arch was noted. The
authors suggest that in the case described, where there is
a superficial ulnar artery and a MFA, the persistence of the
MA may be a compensatory mechanism for the development
of the superficial ulnar artery. Information about possible
anatomical variants of the arteries of the upper extremity
should be taken into account in surgical procedures, surgical
interventions, and bypass surgeries of the structures of the
extremity in order to reduce complications both during
surgery and in the postoperative period.

Thus, the identification of individual anatomical
variants of the upper extremity blood supply at different
stages of ontogeny, and especially in human fetuses,
is of great practical importance in vascular surgery. In
this regard, we consider it advisable to further study the
individual anatomical variability of the ulnar and radial
arteries in human fetuses of different ages, paying special
attention to the variants of formation and branching of the
superficial palmar arch.

Aim of the study. To study the individual anatomical
variability of the ulnar and radial arteries in human fetuses
of different ages.

Material and methods. The study of variants of the
topography of the branches of the radial and ulnar arteries,
the peculiarities of the formation of the superficial palmar
arterial arch was carried out on 46 preparations of the upper
extremities of 23 human fetuses 81. 0-375, 0 mm parieto-
coccygeal length (PCL) using macromicroscopic dissection,
vascular injection and morphometry without external signs
of anatomical abnormalities or congenital malformations of
the skeletal, fascial-muscular and vascular-nerve structures
of the upper extremities. The study was conducted in
accordance with the basic bioethical provisions of the
Convention of the Council of Europe on Human Rights
and Biomedicine (April 4, 1997), the Declaration of
Helsinki of the World Medical Association on the ethical
principles for scientific medical research involving human
subjects (1964-2013).), Order of the Ministry of Health of
Ukraine No. 690 from 23.09.2009 and taking into account
the Methodological Recommendations of the Ministry of
Health of Ukraine «Procedure for removal of biological
objects from deceased persons whose bodies are subject
to forensic and pathological examination for scientific
purposes» (2018). The Commission on Biomedical Ethics
of Bukovinian State Medical University (Protocol No. 3
dated 16.11.2023) did not find any violations of moral and
legal norms in the conduct of research.
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Results of the study and their discussion. Our
study demonstrated fetal anatomic variability and bilateral
asymmetry of the right and left upper extremity arteries in
human fetuses. For example, in a fetus with a PCL of 210.0
mm, the right brachiocephalic artery was found to originate
from the right axillary artery. It should be noted that the
initial portion of the right brachiocephalic artery passed
anteriorly, not posteriorly, to the median nerve, and at the
level of the middle third of the anterior shoulder region, the
artery occupied a superficial position relative to the median
nerve, which is located in the lateral bicuspid groove of
the shoulder. The brachiocephalic artery was then directed
obliquely laterally to the lateral surface of the forearm. In
this fetus, a high origin of the right ulnar artery was found,
originating from the trunk of the brachiocephalic artery
in the upper third of the right anterior shoulder region. At
the border of the middle and lower thirds of the anterior
shoulder region, the ulnar artery crossed the ulnar nerve
anteriorly and passed together with it in the median biceps
groove of the shoulder. The superior circumflex ulnar
artery bifurcated from the brachiocephalic artery 3.0 mm
below the origin of the ulnar artery, and in the lower third
of the anterior brachial region, a common trunk originated
from the brachiocephalic artery and bifurcated into the
middle and inferior circumflex ulnar arteries. We found
arterial anastomoses between the latter and branches of
the ulnar artery. The immediate continuation of the right
brachiocephalic artery in the palm area was the main artery
of the thumb. At the level of the base of the proximal
phalanx of the thumb, the brachiocephalic artery bifurcated
into three palmar finger arteries, which were directed to
both edges of the palmar surface of the first finger and

the radial edge of the palmar surface of the second finger.
The superficial palmar arch was formed by the superficial
palmar branch of the brachial radial artery, the terminal
ulnar artery, and the anterior interosseous artery. Four
common palmar arteries originated from the superficial
palmar arch and ran to the ulnar edge of the palmar surface
of the second finger and the palmar surfaces of the adjacent
edges of the third through fifth fingers [15].

The left superficial palmar arch had an atypical
structure located under the palmar aponeurosis at the
level of the middle of the metacarpals and formed by the
terminal portions of the ulnar and anterior interosseous
arteries. Because the radial artery in this fetus was traced
to the distal part of the forearm (to the scaphoid bone),
we did not find branches of this artery in the palm area,
especially the superficial palmar branch of the radial
artery. The ulnar artery was directed caudally to the
palmar region, with a slight arcuate curvature to the radial
side of the hand. Three common palmar finger arteries
bifurcated from the terminal ulnar artery, which in turn
bifurcated into five separate palmar finger arteries. The
latter supplied the ulnar edge of the third finger and the
palmar areas of the fourth and fifth fingers. The radial
edge of the third finger and the palmar areas of the second
and third fingers were supplied by five separate palmar
arteries arising from the terminal portion of the anterior
interosseous artery (Fig. 1). Anastomoses between the
palmar arteries were found mainly in the middle and
terminal phalanges. It should be noted that in the palm
area, numerous muscle branches bifurcated from the
anterior interosseous and ulnar arteries, providing blood
supply to the palm muscles.

Fig. 1. Blood supply to the left upper extremity in the forearm and hand of a fetus with a PCL
of 210.0 mm. Macro view. Magnification 2.1x:

1 — Ulnar artery; 2 — Anterior interosseous artery; 3 — Radial artery; 4 — Common palmar finger arteries;
5 — Own palmar finger arteries; 6 — Muscle branches; 7 — Arterial anastomoses between own palmar finger

arteries.
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It is well known that the blood supply to the palm is
provided by the ulnar and radial arteries, which form the
superficial and deep palmar arches. In our study, we focused
on the variants of the formation of the superficial palmar
arch in human fetuses of different ages. The superficial
palmar arch is located under the palmar aponeurosis and
usually projects at the level of the mid-metacarpals. In
the majority of fetuses studied (38 specimens, 82.61 % of
cases), the superficial palmar arch was closed, of which: in
33 observations, the arch was formed by the terminal ulnar
artery and the superficial palmar branch of the radial artery
(normal radial-ulnar variant of the structure).

In two observations (5.2 %), the superficial palmar arch
was formed with the participation of the ulnar and anterior
interosseous arteries. In 4 cases (10.5 %), the superficial
palmar arch was formed by the trunk of the ulnar artery and
the MFA, a branch of the ulnar artery. Thus, in a fetus with
a PCL of 240.0 mm, anatomical variability of the arteries
of the left forearm and an atypical variant of the formation
of the left superficial arterial arch were detected. Branching
of the left brachial artery into the radial and ulnar arteries
occurred in the lower part of the ulnar fossa below the
lower edge of the biceps brachii aponeurosis [16,17].
A direct continuation of the brachial artery trunk is the
radial artery, which was located between the gastrocnemius

and brachioradialis muscles, running downward in the
radial groove and traced to the scapula [18]. At the level
of the latter, the radial artery gave way to the palmar carpal
bone and was no longer traced. The ulnar artery initially
ran between the superficial and deep finger flexor muscles,
penetrated the ulnar groove at the border of the upper and
middle thirds of the forearm, and gave way to the MFA.
In the middle and lower thirds of the forearm, the ulnar
artery ran along the outer edge of the ulnar flexor muscle
of the wrist. At the border of the middle and lower thirds
of the left forearm, in the interval between the tendons of
the radial flexor muscle and the long palmar muscle, the
MFA and the median nerve were located at a shallow depth.

Near the lateral edge of the pea-shaped bone, the
immediate continuation of the ulnar artery is the superficial
palmar arch, which in this fetus was formed by the main
trunk of the ulnar artery and the MFA (Fig. 2).

According to the study data and literature, four
common palmar finger arteries originated from the left
superficial palmar arch, which gave rise to seven separate
palmar finger arteries at the level of the metacarpal heads,
supplying both edges of the V, IV, 111 fingers and the ulnar
edge of the 1 finger. Three common palmar finger arteries
originated from the MFA, supplying the | finger and the
radial edge of the Il finger [19,20].

Fig. 2. Blood supply to the left upper extremity in the forearm and hand of a fetus with a PCL
of 240.0 mm. Macro view. 2.3 magnification:

1 - Brachial artery; 2 — Radial artery; 3— Ulnar artery; 4 — Median forearm artery; 5 — Superficial palmar arch;
6 — Common palmar finger arteries; 7 — Muscle branches; 8 — Median nerve; 9 — Radial wrist flexor muscle;
10 — Long palmar muscle; 11 — Ulnar wrist flexor muscle.

In 8 specimens (17.39 % of observations), the
superficial palmar arch was not closed. Thus, in a fetus
with a PCL of 150.0 mm, a variant of the right unclosed
superficial palmar arch was detected, in which the blood
supply of the palmar surface of the fingers of the hand
was provided by four common palmar finger arteries from
the ulnar artery, branching into seven own palmar finger
arteries, which were directed to the palmar surfaces of the
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adjacent edges of the I11-V fingers and the ulnar edge of
the palmar surface of the 11 finger (Fig. 3).

The blood supply to both edges of the palmar surface of
the first finger and the radial edge of the palmar surface of
the second finger was provided by three palmar arteries —
branches of the radial artery, namely the radial index artery
and the first palmar artery, respectively, which is in
accordance with the literature [21-25].
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Fig. 3. Blood supply of the right upper extremity in the forearm and hand of a fetus with 150.0 mm
TCD. Macro view. Magnification x2.4:
1 — Radial artery; 2 — Ulnar artery; 3 — First palmar finger artery; 4 — Radial index artery; 5 — Common palmar

finger arteries; 6 — Own palmar finger arteries; 7 — Radial brachial muscle; 8 — Circular extensor; 9 — Radial
wrist flexor; 10 — Long palmar muscle; 11 — Ulnar wrist flexor; 12 — Superficial finger flexor.

Conclusions

In the majority of the studied fetuses (82.61 %) the
superficial palmar arch was closed and in 17.39 % of the
observations it was not closed. In 10.5 % of cases, the
superficial palmar arch was formed by the trunk of the
ulnar artery and the median forearm artery, and in 5.2 % —
with the participation of the ulnar and anterior interosseous
arteries. The ulnar artery is predominantly involved in the
formation of the superficial palmar arch.

In a fetus with 210.0 mm PCL, the right brachiocephalic
artery was found, as well as a high origin of the right
ulnar artery from it and atypical branching of other
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®ETAJBHA AHATOMIYHA MIHJIUBICTh CUCTEMHU JIKTHOBOI I TIPOMEHEBOI APTEPIN
0. A. Kosanw, T. B. Xmapa, I. I. 3amopcokuii, M. I. Kpueuancoka, O. B. I'apsaciok

BykoBHHCBHKHIi Aep:kaBHMIT MeTUYHUIT YHIBepCcUTET
(m. YepuiBui, Ykpaiua)

Pesrome.

BapiabenpHicTs Tomorpadii aprepiii BepXHbOI KiHIIBKH OB’ s13aHA 3 BHYTPILIHBOYTPOOHUM PO3BUTKOM. BCTaHOBIEHHS iHAUBI-
JyaJbHUX aHATOMIYHHMX BapiaHTIB KPOBOIOCTAYaHHS AUISHOK BEPXHbOT KIHI[IBKHM Ha PI3HUX CTaJisIX OHTOrEHEe3y, 1 30KpeMa y II0IiB
JIFOZIMHH, MA€ BaXKJIMBE MPUKIIAIHE 3HAYCHHS Y CYIHHHIN Xipypril.

Mera fociikenHst. 3’siCyBaTH iHAWBIIyalbHy aHATOMIYHY MiHJIMBICTh CHCTEMH JIIKTHOBOT 1 TPOMEHEBOT apTepiil Y IIO/IB JTIOHHH
pi3HOTO BIKY.

Marepias Ta MeTOIH A0OCJTi/KeHHsI. 3’ ICyBaHHs BapiaHTiB Tororpadii rijlok mpoMeHeBoi i TiKThoBOT apTepiii, ocobnuBocTeit Gpop-
MyBaHHsI [IOBEPXHEBOI I0JIOHHOT apTepianbHOI TyrH poBeieHo Ha 46 npenaparax BepxHix KiHuiBok 23 mioais moaunu 81,0-375,0 mm
TiM’SIHO-KYTIPHKOBOT JIOBKUHH 13 BUKOPHCTAHHSIM MAaKPOMIKPOCKOIIYHOTIO [pernapyBanHsl, i’ ekuii cyanH i Mopdomerpii 6e3 30BHIIIHIX
O3HAaK aHATOMIYHUX BIJXMJICHb YM YPO/PKCHHUX BaJl PO3BUTKY CKeJleTy, (acuiaibHO-M 30BUX | CYANHHO-HEPBOBUX CTPYKTYP BEPXHIX
KiHLIIBOK.

Pe3ysbraTu J10CilzKeHHs TA IX 06roBOpPeHHs . Y pe3ysbrari IPOBEACHOr0 HAMH JIOCIIKCHHS BUSBICHO (peTabHy aHATOMIUHY
MIHJIMBICTD 1 OiaTepanbHy acUMETpiro apTepiii mpaBoi i JiBOT BepXHiX KiHIIBOK y mioxiB oaunu. Tak, y mioga 210,0 mm TK/I Bu-
SIBJICHO TIPaBy IUICYO-IIPOMEHEBY apTepiio, sika Opasia movaTok Bi mpaBoi maxBoBoi aprepii. Ciia 3a3Ha4MUTH, 1110 NOYATKOBA YaCTHHA
MPaBoi IIEUO-IIPOMEHEBOI apTepii Mpoxoauiia criepeny, a He 1o3aay CepeJMHHOr0 HepBa, a Ha PIBHI CEPeHHU TPETUHH MEPEIHbOT
IUICYOBOI IUISTHKK apTepist 3aiiMasia HOBEpXHEBE MOJIOKEHHSI [I0/I0 CEPeIMHHOTO HepBa, po3MililyBajacs y OiuHiil ABOrosoBiit 60po3Hi
rreya. Jlaji miedo-npoMeHeBa apTepis npsiMyBalia y Koco-jIaTepalbHOMY HAIpsIMKY /10 O14HOI MOBEpXHi nepeamtiyys. Y JaHOoro Iio-
J1a BUSIBJICHO BHCOKHMIA ITOYATOK ITPaBOi JIIKTHOBOT apTepii, sika BiAXOAMIa Bl cTOBOYpa IIe40o-IpoMeHeBol apTepil y BepxHiil TpeTuHi
paBoi mepeaHbol medoBoi AissHKH. Ha Mexi cepenHbol i HIKHBOT TPETHH HepeHbO] IIIeUO0BOi IIISIHKY JIIKThOBA apTepis mepeTHHaa
MoTepey JTIKThOBHI HEPB 1 pa3oM i3 HUM IPOXOIHiIa y IPUCepeIHiii 1BorosoBiii 6opo3Hi mieda. Ha 3,0 MM HiDKYe TOYaTKY JTiKTHOBOT
apTepii BiJ IIe40-IpoMeHeBoi apTepii BiAXoanIa BepXHs 00Xi/Ha JTIKThOBA apTepis, a y HIKHI TPETUHI MepeHbOT MIe40BOT AISTHKH
BiJl IJIEYO-[IPOMEHEBOT apTepii MOYMHABCS 3aralbHUA CTOBOYP, SIKHIA PO3raTy)KyBaBCs HA CEPEIHIO 1 HIKHIO O0Xi/IHi JIIKTHOBI apTepii.
Mi>x ocTaHHIMH Ta T'JIKaMH JiKThOBOT apTepil HaMu BUSIBICHO apTepiaibHi aHacTOMO3H. be3nocepeHiM MpoIoBKeHHSIM PaBoi I1euo-
MIPOMEHEBO1 apTepii y AUIHII 1010Hi OyIia TOJI0BHA apTepist BelNUKoro najblsl. Ha piBHI OCHOBH IPOKCHMAbHOI (hajlaHTH BEJTUKOTO
IaJIblisl TOJIOBHA apTepist BEJIMKOIO MajbLisl PO3raiy KyBajacsl Ha TPY BJIACHI JOJOHHI MalbleBi apTepil, sKi mpsMyBaiu 10 000X KpaiB
JIOJIOHHOT ToBepxHi | manbiyt i mpoMeHeBoro kparo qosoHHol nmoBepxHi || manbus. B yTBopenHi npaBoi moBepXHEBOT 10JIOHHOI AyTH
Opaiu y4acTh MOBEpPXHEBa J0JOHHA TijiKa IJIeY0-IPOMEHEBOT apTepii, KiHIIeBUIl BiIALI JIIKTHOBOI apTepil Ta mepeHs MiXKKICTKOBa
apTepisi. Bix moBepxHEBOT J0OHHOT IyTH BiIXOIMIM YOTHPH 3arajibHi JOJIOHHI MalbLeBi apTepii, siKi IPsIMyBaJd 10 JTiKThOBOTO KPAro
JosoHHOT moBepxHi || manbIyst i 10MOHHUX MOBEpXOHb CyMiKHUX KpaiB |11-V manbiis.

Jlia moBepXHeBa JI0JIOHHA Jlyra MaJla aTHIIOBY OyJ0BY, PO3TalllOBaHAa ITiJ{ JOJIOHHMM allOHEBPO30M Ha PiBHI CePEMHH 11" ICTKOBUX
KiCTOK i c(hopMOBaHa KiHIIEBUMH BiIIi/IaMU JIIKTHOBOI 1 epeaHbOI MDKKICTKOBUX apTepiil. BpaxoByroun Te, 110 y 1bOTO 10712 IpOMe-
HeBa apTepis MPOCTEKYBAIACS 10 AUCTATBHOTO BTy nepeamiivads (10 40OBHOMOAIOHOT KICTKH), HAMHU HE BHSBIICHO T'iJIOK IIi€l apTepii
y AUISHII OJIOHI, 1 30KpeMa IIOBEPXHEBO1 10JIOHHOT T'JIKK poMeHeBoi aptepii. JIikTboBa apTepist IpsiMyBaiia y KaylalbHOMY HAITPSIMKY
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JI0 JIOJIOHHOT IUISTHKH, JIETI0 BUTHHAIACS TyTOIO/I0HO 10 POMEHEBOro OOKy KHCTi. Bist KiHIIEBOTO BiUIiny JTIKTHOBOT apTepii BiAXoamm
TPU 3araJibHi JJOJIOHHI MTAIBIIEB] apTepil, SKi, B CBOIO UepTy, PO3Taily’KyBaJIiCs Ha I’ ATh BIACHHUX JOJOHHHX MaJIbIEBHX apTepii. OcraH-
Hi KpoBomocTaJany JikTeoBuit kpait |l mambns i gononni nimstakw V-V nansnis. KpoBonocrauanus npomernesoro kpato |11 mamsis,
JIONOHHUX JUITHOK |1-1 maneIiB 3a6e3nedyBany I’ STk BIACHUX JIOJOHHHX MAIBIEBHX apTepill, SKi IOYMHAIKCS BiJl KIHIIEBOTO BiJUIITY
TepeIHBOI MIKKICTKOBOT aprepii. Mixk BIaCHUMH JJOJIOHHAMH HaJIbIEBIMH apTepisiIMU BHUSBICHO aHACTOMO3H, MEPEIyCIM B AUITHKAX
CEpe/IHIX 1 KIHIeBUX (asiaHr. Y JUISHIN JOJOHI BiJI MEPEIHBOI MIKKICTKOBOI 1 JTIKTHOBOT apTepill BIAXOIUIN YUCICHHI M’ SI30B1 T1JIKH,
sIKi 3a0€31edyBay KPOBOMOCTAYaHHS M’ 31B JIOJIOHI.

BuchoBku. Y 6inbmiocti qocimipkenux mwiofis (82,61 %) nmoBepxHesa j00HHA yra Oyna 3aMkHeHa, y 17,39 % criocrepexeHb —
He3amkHeHa. Y 10,5 % Bumazikax nmoBepxHeBa JoJIOHHA Jyra Oyna copmoBana cTOBOYpOM JTIKTHOBOI apTepii i cepeTMHHOI0 apTepiero
nepenrutigys i B 5,2 % —3a y9qacTio JIIKTHOBOT 1 TepeTHBO0I MIXKKICTKOBOT apTepiil. Y (hopMyBaHHI HOBEPXHEBO JOIOHHOI yTH MepeBaXKHa
y4JacThb HaJIeXHTb JIIKTHOBIH aprepil.

V¥ mnona 210,0 mm TK/I BusiBieHO mpaBy I1e40-TIPOMEHEBY apTepilo, a TaKoXK BUCOKHI ITOYATOK Bix Hei mpaBoi JTiKThOBOT apTepii
Ta aTHIIOBE BIJIXOKEHHS IHIIHX T1JIOK. 30KpeMa, B yTBOPEHHI ITPaBOi HOBEPXHEBOI JOJIOHHOT yT'H Opaii y4acTh MOBEpXHEBA JOJIOHHA
TiJIKa IIeY0-IIPOMEHeBol apTepii, KIHIeBHIT BIIJIiT IIKTHOBOT apTepii Ta mepeHs MIKKICTKOBA apTepisi; B TOH Jac sK JIiBa OBEpXHEBa
JIOJIOHHA JTyTa chopMOBaHa KIHIIEBUMH BIIJIJIAMH JTIKTHOBOI 1 HEpeAHbOT MIXKKICTKOBUX apTepii.

Ku1ro4uoBi cj10Ba: nikthoBa aprepis; npoMeHeBsa apTepis; MoBepxHEBa 0IOHHA JyTa; IO/, AHATOMIYHA MiHJIUBICTh; PO3BUTOK.
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