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Lienb: M3ydeHue M aHaNM3 NUTePaTypPHbIX MCTOYHMKOB MO BapMaHTHOM aHaTOMUK apTEPUIA, OTXOAALLMX OT AYT aopTbl, U UX BETBEM.

Matepuan n metoabl: NPoaHaNN3UPOBaHbI C/lydan BapUaHTHOM aHaTOMMUM apTepuin, OTXOAALLMX OT Ayrv aopTbl ([A), U UX BeTBEN, ONyBANKOBaHHbIE
B IMTEPATYPHbIX UCTOYHUKAX Ha OCHOBE Pe3y/bTaToB NPenapupoBaHMA TPYNOB, ONepPaTUBHbIX BMELIATENbCTB U COBPEMEHHbIX A1MAarHOCTUYECKUX METOo-
[10B UccneaoBaHuA. MoncK maTepuana ocyLecTBAANCA C UCMO/b30BaHWEM CNeayoLLMX MHTEPHET-pecypcoB: www.library.ru, www.scopus.com, www.
femb.ru/feml, www.cochranelibrary.com, www.acponline.com, www.sciencedirect, www.embase.com u B nomckosoit cucreme yandex. OCHOBHbIMM
MeToAamm UccnepoBaHuna 6b1amn 6ubanmorpaduUeckmin u CpaBHUTENbHBIA METOAbI.

3aKnKoueHune: aHaAM3 onbiTa KOAJIEr MO3BO/IAET YTBEPIKAATD, YTO BapMaHTHas aHaToMmuaA [JA aBnsetca HepeaKoW Haxo4KOW B NpaKTMKe Bpaya. [aHHoe
06CTOATeNbCTBO TPEBYET OT HEro TlWATeNbHOro 06C/1eA0BaHMA NaUMeHTa Nepes BbiNOJHEHWEM aHrMorpaduyecKoro MccaefoBaHNs, onepaTMBHOrO
BMELUATENbCTBA M MEAMLIMHCKUX MaHUNYNALMI, YTOBbI M36eXKaTb BO3SMOXKHbIX OLUIMBOK U OCIOKHEHWIA.
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Objective: Analysis of literature sources on variant anatomy of arteries arising from aortic arch and branches.

Methods: Analysis of cases of the variant anatomy of arteries arising from the aortic arch (AA) and their branches, based on autopsy, surgery, and
modern diagnostic techniques. To gather information, we utilized a range of online resources such as https://www.library.ru, https://www.scopus.
com, https://femb.ru/, https://www.cochranelibrary.com/, http://www.acponline.com, https://www.sciencedirect.com/, https://www.embase.com,
and the Yandex search engine. The primary research methods utilized were bibliographic and comparative in nature.

Conclusion: The AA anatomy displays frequent variations in medical practice. To prevent complications and errors, it is imperative to thoroughly
evaluate the patient before performing angiography, surgery, or any relevant medical procedures.
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3a nocnegHue AeCATUNETUA OAHUM W3 BeAyLUMX HAaNpaBAeHUi
Hay4YHOW AeATeNbHOCTY B aHAaTOMUM AB/ISIETCA U3yYeHWEe BapUaHTHO
aHaTtomuu. [laHHoe HanpasneHue 6asupyeTca Ha yyeHum B.H. Les-
KYHEHKO, OCHOBHblE MOJIOKEHWA KOTOPOro YTBEPHKAAIOT O TOM, YTO
WHAMBUAYANbHAA M3MEHYMBOCTb XapaKTepHa 1A BCEX OPraHoB
CUCTEM Ye/I0BEYECKOrO Te/a, MOXKET ObITb NpescTaB/IeHa BapuaLLMoH-
HbIM PALOM C Haubonee pesKMMM BapMaHTaMK Ha ero KoHLax, ob-
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Over the past few decades, the study of variant anatomy has
emerged as a prominent area of scientific inquiry within the field of
anatomy. According to V.N. Shevkunenko's teachings, every organ
and system in the human body is subject to individual anatomical
variability. This variability can be illustrated as a range of variations,
with the rarest variants at either end. Phylo-ontogenic and environ-
mental factors have a significant impact on the process [1].
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ycnosneHa 3akoHamu ¢uno- M OHTOreHesa U GopmupyeTca nog, Bos-
Jencterem GpakTopoB OKpyXKatowweii cpeabl [1].

B 6onblueit cTeneHn NogsepsKeHbl MHAMBUAYANbHON U3MEHYN-
BOCTM OpraHbl KPOBEHOCHOW CUCTEMbI, U CPeaV BapuaHTOB CTPOEHUA
aHaTOMO-OU3MONOMMYECKMX CUCTEM OPraHM3Ma YesioBeKa Haubonee
4acTo 0BHapYKMBALOTCA BapUAHTbI CTPOEHWA MMEHHO 3TOW CMCTEMBI
[2-6]. OfHMM U3 cOoCyaoB, C KOTOPbIM CBA3AHO 3HAYUTE/IbHOE KoNnYe-
CTBO pPa3HOO6pa3sHbIx Bapuaumii, asnsetca JA. Betsu [IA nogsepsKeHsl
Pa3/IMYHBIM BMAAM NaTONOMMKU: aTepockneposy, Tpombosy, ambonmm
1 aHoManuam passutua. MogrntounyHan aptepus (MKA) vawwe Bcero
NOpaKaeTcA aTepoCKNepO30M B e€ NepBOM CErmeHTe, a TPomM603 U
3Mb0MA 3TOTO COCYAa ONacHbI PA3BUTUEM OCTPOIA ULIEMWUMN BEPXHEN
KoHeuHocT [7, 8]. Abeppauus npasoit NKA y 7-10% B3pocabix nauy-
€HTOB MOXKET NPMBECTU K KOMNPECCUMN CoCefHNX OpraHoB u B 71,2%
cnyyaes Bbi3BaTb aucdaruio [9]. AtepocknepoTuyeckme NopaxeHus
COHHbIX apTepuii NPUBOAAT K CTEHO3Y, ULIEMUYECKOMY MHCYIbTY U
TPaH3UTOPHBIM ULLIEMUYECKUM aTakam [10]. B KNIMHUYeCKoW NpaKTUKe
BCTpeYaeTca U 6eccMMnTOMHas MOHAA OKK/KO3WA SKCTPaKpaHWab-
HOro OTAena BHYTPeHHel coHHoi apTtepum (CA) [11]. MospexaeHus
apTepuit, oTxoAALMX oT JJA, U UX BETBEI MOTYT ObITb KaK OTKPbITbIMY,
TaK M 3aKPbITbIMU, NPUBOAALLUMM K TAXKENBIM HAPYLUEHUAM HU3HEH-
HO BaKHbIX QYHKLMIA, NeTabHOMY MUCXOAY NPEVMYLLECTBEHHO Y AL,
TpyAocnocobHoro Bo3pacTa [12, 13].

BaXHOCTb M3yyeHMA BapWaHTHOW aHaTOMMK Bcerga noayép-
KMBanacb Kak OTeYECTBEHHbIMM, TaK U 3apybeHbIMU aHaTOMamM.
3HaHWe KnaccMyecKkow M BapuaHTHOWM aHaTOMUK apTepuin ABnseTcA
KNAMHWYECKM 3HAUMMbIM A1 ONEepUPYIOLLEro XMpypra U nauueHTa,
4TO NO3BO/IAET U3DEKaTb BO3MOMKHbIX OC/IONKHEHWIA MPU BbINOSIHEHWUM
BPAYOM MeULMHCKUX MaHUMYNALMNA, AUarHOCTUMECKUX U XMPYprye-
CKMX BMeLlaTenbcTs [14].

[A ABnAeTca NpoaonKeHMeM BOCXoAALLEN aopTbl U pacnonara-
€TCA B BEPXHEM CPeAOCTEHUM NO33aAM HUXKHEN NONOBUHBI PYKOATKM
PYAMHDBI TaK, YTO BbICLIAA TOYKA AYyry NpoeLmpyeTcs Ha eé LeHTp. B
KNAaCCUYECKON aHAaTOMMM OTEYECTBEHHOM U 3apyDeHOM WKon Tpu
KPYMHbIX apTepUabHbIX CTBOA, NOAHUMAIOLLMXCA BBEPX OT Ayrv aop-
Tbl CNPaBa HaneBo, NPeACTaB/EHbI NNEYErosI0BHbIM CTBO/IOM, JIEBOV
obLweit coHHol apTepuelt u nesoit MKA.

OpHaKo Knaccuyeckoe pacnonoxeHue u seteneHne A BcTpe-
yaetca He BCerga, U ryboKoe 3HaHWe He TONbKO KNAaCCMYECKOM, HO U1
BapuaHTHOM aHaTomuu [JA KpaiiHe BaXKHO Npu NpoBeseHWUN SHA0BA-
CKYNAPHbIX OnepaLyit, 4Tobbl U3bexKaTb BO3MOMHbIX PUCKOB M3-3a eé
aTUNWUYHBIX KOHUrypaLmMiA U BeTBAEHUA. PasiMyHble BapuaHTbl BET-
BneHua [JA, OT/IMYHbIe OT OMNUCbIBAaEMbIX B KNACCUYECKOW aHaTOMUK,
ABNAIOTCA HEPEeAKMMM HAaXOAKaMM BO BPEMA BbINOSHEHUA Npenapu-
pOBaHwWA Tpyna, NPoBeAeHWA onepaLym 1 AMarHOCTUYECKUX UCCNeso-
BaHWI. M3yyeHne 3TOW TeMbl NOKa3ano, YTO B OTEYECTBEHHBIX U 3a-
pybexHbIX NybAKaLmAX NPUBOAATCA Ldpbl YaCTOTbl BCTPEYAEMOCTU
Bapuauwmin [1A, 3HauMTeNbHO OTANYAIOLLMECA APYT OT Apyra.

Tak, B uccnegosaHuu Pandalai U et al (2021) yuactsosanu 4000
NaLWeHTOB, KOTOPbIM B LiEHTPe TPETUYHOMN MEAMLIMHCKON NOMOLLU
B KOXKHOM MHAaMM B TeyeHWe TPEXNETHEro nepuoaa no Pas/MyHbIM
KNMHUYECKMM MOKa3aHUAM Oblia BbIMONHEHA KOMMbIOTEPHAA TOMO-
rpadms (KT) rpy4HOM KNETKM C KOHTpAcTMpoBaHueM. Mocne usyyeHuns
[OA 6b11m BbifBNEHbI €€ U3MEHEHWA TONbKO Y 27 nauyeHTos (0,67%).
Ob6Hapy)KeHHbIe HAaXO4KM BKAOYaNW: abeppaHTHyto npasyto MKA B
7 (0,17%), obwmii ctBon 6paxmouedansHoit v nesokt obwei CA nam
«Bbiubto gyry» B 1 (0,025%), Hayano NeBoi NO3BOHOYHOW apTepumn
(M3A) ot obuwiero cTtBona bpaxmouedanbHoi U nesoit obweit CA B 1
(0,025%), 6poHXMabHYHO apTepUo aHOMaNbHOTO OTXOXAEHMA oT A
B 1 (0,025%), pgoiiHyto JA B 1 (0,025%) v npaBocTopoHHioto A B 16
(0,4%) HabnrogeHwsx. Ha ocHOBE NONYYEHHbIX PE3Y/ILTAaTOB aBTOPbI

Compared to other bodily systems, the circulatory system
displays significant variability, frequently presenting structural
variations [2-6]. AA branching has numerous variations. Various
diseases, such as atherosclerosis, thrombosis, embolism, and
developmental abnormalities, can affect AA branches. Acute up-
per limb ischemia can arise from thrombosis or embolism in the
subclavian artery (SCA), with the first section of the artery being
particularly vulnerable to atherosclerosis [7, 8]. Aberrant right
subclavian artery (ARSA) can compress neighboring organs in
7-10% of adult patients and causes dysphagia in 71.2% of cases
[9]. Atherosclerotic lesions of the carotid arteries lead to stenosis,
ischemic stroke, and transient ischemic attacks [10]. Complete
occlusion of the extracranial part of the internal carotid artery
(ICA) can be asymptomatic [11]. Injuries to arteries originating
from the aortic arch and branches can be open or closed. These
injuries can cause severe impairment of vital functions and even
lead to death, particularly in working-age individuals [12, 13].

Many anatomists have stressed the significance of examin-
ing variations in anatomy. Knowing classical and variant arterial
anatomy is crucial for surgeons to avoid complications during
medical procedures [14].

The AA is located in the superior mediastinum, behind the
lower half of the manubrium sternum. The AA gives rise to the
brachiocephalic trunk (BCT), left common carotid artery (LCCA),
and left SCA in classical anatomy.

A comprehensive understanding of AA classical and variant
anatomy is essential for successful endovascular operations due
to the potential risks associated with variations in location and
branching. Variations in AA branching are frequently encountered
during cadaveric dissection, surgery, and diagnostic studies, de-
viating from traditional anatomy. However, the literature on AA
variations yielded significant differences in data when studied.

For instance, in South India, over three years, Pandalai U
et al (2021) studied 4,000 patients who had undergone chest
CT scans with contrast for different clinical reasons at a tertia-
ry care center. The study found that AA anomalies were only
present in 27 (0.67%) patients. The study revealed several ab-
normalities in the AA branching, including an ARSA in 7 cases
(0.17%), a bovine arch in 1 case (0.025%), a bovine origin of
the left vertebral artery (LVA) from the AA in 1 case (0.025%),
a bronchial artery with anomalous origin from the AA in 1 case
(0.025%), double AA in 1 case (0.025%), and a right-sided AA in
16 cases (0.4%). Based on these findings, the authors stressed
the need for pre-imaging to avoid complications during vascular
access procedures [15].

According to Yousef S et al (2021), 21336 CT scans conduct-
ed on patients aged 50-85 between 2013 and 2016 revealed AA
branching variations in 693 (2.8%) patients. The bovine arch was
the most diagnosed variant, observed in 354 (1.6%) patients, ac-
counting for 58.7% of all anomalies. In 147 patients (0.6%), an
ARSA was detected; in 95 patients (0.4%), an aberrant left verte-
bral artery (ALVA) was noted. Among all variations, the authors
found an aberrant left SCA in combination with right-sided AA in
0.3% of cases or 12.0% of all anomalies. The prevalence of double
AA and aortic pseudocoarctation was found to be 0.03% or 1.02%
of all anomalies. The study found that the identified variations
were more common among females of non-Caucasian ethnicity.
The study concluded that patients with AA variations had a higher
frequency of diagnosed thoracic aortic aneurysms than patients
with classical AA anatomy (10.8% versus 4.1%) [16].
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NOAYEPKHY/IM BAXKHOCTb NPEeABapUTENbHOM BU3Yann3aLmm nepes, nto-
601 NpoLeslypoit, CBA3aHHOM C COCYAMCTbIM JOCTYNOM C Lie/Iblo Npea-
YNPEXKAEHMA HEXKENATENbHbIX OCNOKHEHM [15].

Yousef S et al (2021) nposenu uccneposanue 21336 KT ckaHoB
nauuMeHToB B Bo3pacTHoM rpynne ot 50-85 net ¢ 2013 no 2016 rog v
BbIABMAM aHOMaNMIO ¥ 693 6ONbHBIX, 4TO cOcTaBuno 2,8%. Hanbonee
4acTo AMarHoCcTMpyemoit BapuaLmeit bbina «bbiuba ayra», Habnoaae-
man y 354 (1,6%) naumeHToB U 58,7% OT BCex aHOMabHbIX C/Ty4aes.
Y 147 (0,6%) 60onbHbIx nnun 24,4% oT Bcex BapuaLmii 6bina BbiABAEHA
abeppaHTHas npasas MKA, y 95 uenosek (0,4%) nam 15,8% ot Bcex
BapMaHTHbIX cNyyaeB Habntoganace abeppaHTHan nesas M3A. B 0,3%
cnyyaes uam 12,0% oT Bcex BapuaLmii aBTOpbI ONMCcany abeppaHTHYo
nesyto MKA B KombMHaLmm ¢ npaBoctopoHHen A, 8 0,03% unu 1,02%
OT BCEX aHOMA/IbHbIX Cy4aeB — ABoviHyto JA v 0,03% wan 1,02% ot
BCEX BapuauMit — NceBAOKOapKTaumio. O6HapyKeHHble BapuaLuu
YalLe BCTPEYANNCD Y XKEHLLUMH, YEM Y MYXKUYMH, HE EBPOMNEOUAHBIX pac.
KNMHUYECKM 3HAUMMBbIM B UCCNIe0BaHUM BbIIO 3aK/1H0YEHNE aBTOPOB
0 TOM, 4TO B rpynne NauueHTOB ¢ Bapuaumuamm [IA yactota AMarHocTym-
pyemol aHeBpPU3Mbl FPyAHOM aopTbl 6blna 6obLUEe, YEM Y NALMEHTOB
C Knaccuyeckoit aHatommeit [A (10,8% npotus 4,1%) [16].

CnegyeT OTMETUTb, UYTO BapuaLusa, NpeacTaBAeHHas o06LWwmm
cTBONIOM bpaxmouedanbHoit 1 nesovi obuweit CA, NONyYMBWMM Ha-
3BaHMe «bblubsA Ayra» He ABMAETCA aHAaTOMUMYECKUM CTpoeHMem [A,
NPUCYLLMM KPYNHOMY POraTOMy CKOTY, COOTBETCTBEHHO 3TOT TEPMUH
COAEPKUT OLUMOKY, OLHAKO OH NOJYYMN LWMPOKOE PacnpoCTpaHeHNe
B Hay4yHoM nuTepatype [17].

Goldsher YW et al (2020) n3yunnm aHatomuto A 15-40 Hepenb-
HbIX MI0A0B U BbIABUAW BapuaHTHYIO0 aHaTomuto B 20 cayyasx (4,8%),
NpeACTaBAeHHYI0 «Bblubeit ayroit», B 14 U3 KOTOPbIX OTCYTCTBOBa/IA
KaKas-nmMbo natonorus, B 6 Obin BbIABAEHbI INLb HE3HAYUTE/bHbIE
OTK/IOHEHMA OT HOPMbI, YTO MO3BO/IMAO aBTOPaM CAenaTb BbiBOA, O
TOM, YTO Hanuume «Bblubelt ayru» He CBA3AHO C aHOMANUAMM NO-
[a [18]. [laHHbIN BapnaHT aHOMaNNM MOXKET bbITb NPEACTaBNEH He-
CKOIbKMMM TUNamm: 06LLuMii cTBON BpaxmoLiedanbHoii 1 neBoii 0bLLen
CA (I TMn, ABNAIOWMICA CamMbIM YacTbIM), HAYaNOo YCTbsA N1IEBOW 0bLLEe
CA ot 6paxuouedansHoro cteona (Il Tun),  0bwmii cteon bpaxmoue-
danbHoro cTona, nesoit obweit CA n nesoit M3A (Il TMR, UCTUHHAA
«bbluba gyra»),

Rekha P, Senthilkumar S (2013) obHapyuaun Ha 110 cepauax,
GUKCMPOBaHHbIX GOPMANMHOM, TPYNOB MYKUMH U KeHLWMH KOXKHOM
MHaun B Bo3pacTe oT 45 go 75 net Knaccuyeckoe seTeneHne A B
92,72%, a B 7,28% — BapuaHTHble cayvan. Hambonblmnii npoLeHT Ba-
puaumii (4,5%) coctaBun BapuaHT C OTXOXKAEeHUEM NeBoit M3A mexay
neBbiMK 06wweit CA u MKA. B 2,7% cnyyaes 6bi10 0TMeYeHO obluee
Hauano pns bpaxmouedansHol u nesoit obwelt CA. B 1,8% Habntoge-
HW1 nesas M3A HauMHanacb OT BEPXHETO YI/1a MeXay aOpTOi 1 NeBow
MKA, 8 0,9% cnyyaes nesas o6wias CA 6bl1a BETBbIO NNEYEr0NOBHOTO
cTBONa, U B 0,9% HabnopeHunii JA vmena ToNbKo ABe BeTBM (nepsoit
BETBbIO ObIN 06WWMI cTBON BpaxunouedanbHoi 1 nesoit obuwer CA, a
BTOpan BETBb Obina NpeacTasneHa nesoit NMKA) [19].

Bhatia K et al (2005) coobwatoT 0 7,41%, Bapuauuit. Umu 6biam
nccnenosaH 81 Tpyn coBpemeHHOro HaceneHus HOxHoi Asctpanuu
€BPOMEeNCKOro NPOUCXOXKAEHWS, NPEACTaBUTENN KOTOPOro MUrpu-
poBanu B Heé (N=38) uaun poanancb U NPoKMBaAU B Hell (n=43) B 20
BeKe. bbinu BblsiBNEHbI ABe Bapuaumm BeTsel [JA, 04HOM M3 KOTOPbIX
6bl10 oTBETB/NEHME neBoii M3A oT JA mexay nesbiMn obwelt CA 1
MKA (Ha 6 Tpynax). Bce 6 cnyuyaeB OTHOCMAMUCH K KOTOPTE POAUBLLMXCA
8 tOxKHOW ABCTpanum u coctasmau B 1ol rpynne 13,95%. Mockonbky
BCE C/ly4Yau AaHHOM BapuaLMmM OTHOCUAMCH TONBKO K TEM, KTO poAMACA
B KO)KHOI ABCTpanuu, TO aBTOpaMM BbINI0 BbICKa3aHO NpPeAnosoxe-
HME O TOM, YTO Ha GOPMMPOBAHME BapUaLLMIA MOTYT OKa3blBaTb BMSA-
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It is essential to recognize that although commonly referred
to as the bovine arch, the variation resulting from the shared or-
igin of the BCT and LCCA is not a natural feature of the AA in cat-
tle. Therefore, this term is misleading, despite its frequent use in
scientific literature [17].

Goldsher YW et al (2020) examined the anatomy of the aor-
tic arch in fetuses aged 15-40 weeks. They found a bovine arch in
20 cases (4.8%), with 14 having no anomalies and 6 having minor
aberrations. Therefore, the authors concluded that a bovine arch
is not linked to fetal abnormalities [18]. Several types can repre-
sent this variant of the anomaly: the common trunk for the BCT
and LCCA (type |, which is the most common), the origin of the
LCCA from the BCT (type Il), and the common trunk for the BCT,
the LCCA and the LVA (Type Ill, referred to as a true bovine arch).

According to Rekha P and Senthilkumar S (2013), 92.72%
of 110 pre-dissected formalin-fixed heart specimens from male
and female cadavers in South India aged 45 to 75 had classical
AA branching, while 7.28% had AA variant branching. The variant
with the LVA arising between the LCCA and left SCA origins was
the most common, with a prevalence of 4.5%. In 2.7% of cases, a
common origin of the BCT and LCCA was noted. In 1.8% of cases,
LVA originated from the aorta at the upper angle of the junction
of the left SCA. In 0.9% of cases, the LCCA was a branch of the
BCT. In another 0.9% of cases, there was the AA variant with a
2-vessel branching pattern, with only two trunks arising from the
AA, right and left brachiocephalic trunks (RBCT & LBCT) [19].

A study conducted by Bhatia K et al (2005) showed a 7.41%
AA variation. They studied 81 cadavers from the South Australian
population of European descent, including those who migrated
(n=38) and those born and raised (n=43) in the 20th century. Two
variations of the AA branching pattern were identified, one of
which was a variant with the LVA originating between the LCCA
and left SCA observed in 6 cadavers. All 6 cases were from the
South Australian cohort, representing 13.95% of that group. The
authors suggested that environmental factors may influence the
development of the variations, as all cases were related only to
those born in South Australia. In addition, no thyroidea ima ar-
tery originating from the aortic arch was detected. This finding
contrasted with previously observed cases where the frequency
of this variation varied from 4% to 10% [20].

According to Indumathi S et al (2010), the percentage of vari-
ations in AA branches is 11.0%, with 10.9% in males and 11.2% in
females. The authors examined 75 cases, including 16 cadavers,
heart specimens with AA, and 25 patient angiograms from Indian
residents. Angiography was used to obtain radiographic images of
the AA and branches, combining cineangiocardiography and aor-
tography. The study results revealed that the right AA was identi-
fied in only 2 cases, which accounts for 2.67% of the total. In 5.3%
(4/75) cases, the authors observed a common origin of the BCT
and LCCA, 6.52% in males and 3.7% in females. Branching of the
LVA as the third branch of AA between the LCCA and the left SCA
was observed in 4.1% of cases, 2.17% out of 46 male specimens,
and 7.4% out of 27 female specimens showed this variation. In
1.36% out of 73 specimens, the right vertebral artery (RVA) arose
as the fourth branch from the AA. The authors emphasized the
importance of identifying these variations to reduce the risk of
surgical procedures [21].

Junagade B and Mukherjee A (2015) studied the morphol-
ogy and morphometry of the AA and its branches on 35 em-
balmed cadavers from people aged 50 to 70 years. They found
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Hue baKTopbl OKpy:KatoLLel cpesbl. Kpome Toro, HU Ha oAHOM Tpyne
He BbINI0 BbIABNEHO OTXOXAeHuWe a. thyroidea ima ot [A B oTanume
OT paHee HabaLaeMbIX MU CNYYAEB, e YacToTa TaKoW BapuaLmm
BapbupoBsana ot 4% o 10% [20].

Indumathi S et al (2010) coobLyatoT 0 TOM, YTO BCTPEYAEMOCTb
Bapuauui seteit [A coctasaset 11,0% (10,9% y myxumH n 11.2%
Y KeHLWWH). ABTOpbI M3yunnm 75 cnyyaes (16 Tpynos, 34 aHaTOMK-
yeckux npenapatoB LA M aHrMorpammbl 25 MaUMEHTOB) KuTenen
UHauKU. AHrvorpammbl 6blav nonyyeHbl NPU KOMOBUHMPOBAHHOM
MCMONb30BaHUM KMHOAHMMOKapauorpadumn (3anucu Ha nAeHky ce-
pUK NONy4aeMbIX PEHTreHOrpamm) U aHrnorpaduu. Mo pesynsratam
nccneaoBaHus B 2 cnydasx (2,67%) 6bina obHapy:keHa npasas [JA. B
4 13 75 cnyyaes (5,3%) aBTopbl Habnoaanm oblLee ycTbe bpaxuoLie-
danbHOI apTepun v nesoli obuwei CA, yto coctasuno 5,48% (6,52%
Y MYXXUMH U 3,7% y eHwmH). OTBeTBNeHUe neBol M3A, KaK TpeTbei
BetBu [A mexay nesbimu obuielt CA u NKA, 6bin10 otmedeHo B 4,1%
CNy4aes, YTo cocTasuno 2,17% myuuH (13 46) 1 7,4% eHWuH (13
27). B 1,36% (13 73 HabntogeHu) 4eTBEPTOI BETBLIO OT [JA 0TXOAMNA
npasas MM3A. ABTOpbl NOAYEPKHYNN 3HAYMMOCTb BbISBAEHWUA NOA06-
HbIX BapuaLMii KaK ANA NaumeHTa, Tak U ANA XMPYPra, BbINONHAIOLLEro
onepaumto [21].

Junagade B, Mukherjee A (2015) npu usyuyeHun mopdonorum u
mopdomeTpumn JA 1 otgaBaembix et BeTBei Ha 35 3abanb3amupo-
BaHHbIX Tpynax Atoael B Bo3pacte oT 50 go 70 net ycTtaHoBUAM, YTO
y 11,43% Tpynos A umena npusHaKu BapuaHTHOM aHaTomuu. Ha 3
Tpynax (8,58%) ot [lA oTxoauau TonbKo 2 BeTW. MNepBas BETBb ObiNa
npeacTasneHa obwym cTosiom bpaxuouedansHoi U NeBoit obuien
CA, a BTopas — nesoit MKA. B ogHom cnydae (2,85%) [A oTgasana 4
BETBW: NI€YEr0NI0BHON CTBO/, N1eBYt0 0bLyto CA, nesyto M3A u nesyto
MKA. ABTOpbI TaKXKe NPeaCcTaBUAN NAapaMEeTPbl CPeAHMX HAPYKHOTO U
BHYTPEHHEro AMameTpoB bpaxmoLiedanbHOro cTeona, KOTopble cocTa-
Buan 13,22 n 10,8 mm cooTBeTcTBEHHO, NeBoii 0bueit CA — 8,06 1 6
MM, COOTBETCTBEHHO 1 ieBoit MKA — 9,95 1 8,38 MM COOTBETCTBEHHO
[22, 23].

MpvMepHO TaKoM e MPOLEHT BCTPEYAEMOCTM BapuaLlmii
(11,7%) 3adurcmposaH B uccnegosaHum Faggioli GL et al (2007) y 25
nauueHToB u3 214, npoweawmx KT-aHrnorpaduio. Cpeamn BbiABAEH-
HbIX Bapuaumii B 22 caydasx (10,2%) umeno mecto obuiee Hayano
6paxuouedanbHoit u nesoi obuen CA, B 2 Habnogerusx (0,9%) A
oTaaBana npasble MKA 1 obwyto CA u B 1 HabatoaeHum (0,5%) ume-
/I MECTO MONIHOE OTCYTCTBME NeBoM 0bLeit CA 1 OTBETB/IEHUE NIEBbIX
BHYTPeHHeW v Hapy»Hoi CA HenocpeacTBeHHO oT [JA. ABTOPbI TaKKe
BbIABM/IN, YTO HEBPOIOTUYECKME OC/IOKHEHMA OCTOBEPHO Yallle Ume-
2 MECTO B Fpynne NauueHToB ¢ aHOManbHoM [JA, 4em ¢ Knaccuyeckom
eé aHaTomuel (20% npoTus 5,3%, COOTBETCTBEHHO) [24].

Einstein EH et al (2016) npoaHan13npoBanu pesyabTaTbl Npena-
pvpoBaHua 27 Tpynos, rae B 4 ciyyasx nesasn M3A 6bina Betsbio A,
W BCE 3TV HabOAeHNA OblIM OnNpeseneHbl HA KEHCKMX TPyMax, YTo
coctasuno 14,8% [25].

LWaBkyTa B v coasT. (2020) coobLatoT 0 TOM, YTO OTXOXKAEHME
nesoii M3A ot [A BcTpeyaetca B 2,8-5,0% cnyyaes [26].

Shin Y et al (2008) npvBoaaT undpy B 16,0%, OCHOBbLIBAACL Ha
pe3ynbTaTax uccnefosaHua 25 GUKCMPOBaHHLIX B popmanuHe Tpy-
MoB B3POC/bIX KOpeiLueB. Mx Haxoaku cocTasuan 2 ciyyas (8%), rae
nesasn M3A HaumHanacb ot JA u 2 cnyyan (8%), Korga nesas obuias
CA oTBeTBNANACb HEMHOTO Bbllle CTBO/IA M/IEYETONOBHOW apTepUN.
ABTOpbI TaK}XKe NoAy4Ynnu Lenblt pag MopdOMETPUYECKUX AAHHDBIX:
cpesfHuin NoKasaTenb yra Kpuem3Hbl [JA 0OTHOCMTENbHO KOPOHApHOM
NIOCKOCTH, PaBHbIi 62,2 rpagyca, CpeaHee paccTosHME Hayana nne-
YEroNOBHOrO CTBO/IA OTHOCUTENBHO cpeauHHON [13A, cocTasuBluee
0,92 mm cnpaBa oT Heé, a nesbix obuer CA u MKA 12,3 1 22,8 mm,

that 11.43% of the cadavers had a variant anatomy of the AA. Out
of the 35 cadavers examined, only 3 (8.58%) had two branches
originating from AA. The first branch was a common origin of the
BCT and LCCA, and the second branch was the left SCA. In one
case (2.85%), the AA had four branches: the BCT, the LCCA, the
LVA, and the left SCA. According to the authors, the mean outer
and inner diameters of BCT, LCCA, and left SCA were 13.22 mm
and 10.8 mm, 8.06 mm and 6 mm, and 9.95 mm and 8.38 mm,
respectively [ 22, 23].

In the Faggioli GL et al (2007) study, 11.7% of the 214 pa-
tients who underwent CT angiography showed AA variations.
Twenty-two cases (10.2%) had a common origin of the BCT and
LCCA; in 2 cases (0.9%), the AA gave rise to the right SCA and right
common carotid artery (RCCA), and in 1 case (0.5%), the LCCA
was absent, and the left internal and external CAs branched di-
rectly from the AA. The study showed that patients with variant
anatomy of AA had a higher occurrence of neurological complica-
tions than those with classical anatomy (20% versus 5.3%) [24].

Einstein EH et al (2016) analyzed the dissection results
of 27 cadavers. They found that in 4 cases, LVA was a branch of
AA. These findings were observed on female cadavers, which ac-
counted for 14.8% of the total [25].

According to Shavkuta GV et al (2020), LVA originates from
the AAin 2.8-5.0% of cases [26].

Shin Y et al (2008) found a variation of 16.0% in 25 forma-
lin-fixed Korean adult cadavers. Their findings were 2 cases (8%)
where the LVA directly originated from the AA and 2 cases (8%)
where the LCCA branched slightly above the stem of BCT. The au-
thors also obtained several morphometric data: the average AA
curvature angle relative to the coronal plane was 62.2 degrees,
BCT originated from 0.92 mm on the right of the mid-vertebrae
line, and LCCA and left SCA originated from 12.3 mm and 22.8
mm on the left of the mid-vertebrae line. The mean distance from
the BCT's origin to the RCCA's origin was 32.5 mm. The average
distance between the origins of the left SCA and LVA was 33.8
mm. The mean angles at which the major branches arise from the
AA (BCT, LCCA, and left SCA) were 65.3, 46.9, and 63.8 degrees,
respectively [27].

Kozlov BN et al (2023) studied 194 patients with aortic dis-
section and ascending aortic aneurysms who underwent sur-
gery between 2017 and 2021. Of the 183 patients examined, 32
(16.5%) were diagnosed with bovine arch. The study found that
patients with a bovine arch were more likely to have a thoracic
aortic aneurysm than those with classical AA anatomy (100% ver-
sus 80.1%) [28]. It is assumed that the bovine arch increases the
risk of aortic dissection [29]. On the other hand, there is evidence
that this variation does not increase the risk of aortic dissection.
However, individuals with genetically determined connective tis-
sue disorders are more likely to develop it [30].

Karacan A et al (2014) reported a prevalence of 20.8% AA
branching variation. Using 64-slice computed tomographic angi-
ography, the authors investigated the frequency of variations of
the AA branching pattern in 1000 patients with a normal left-sid-
ed aortic arch who underwent the examination for various clin-
ical indications. According to the study, AA gave rise to BCT and
LCCA in a common trunk —in 14.1% of all cases and LVA —in 4.1%
of cases. The coexistence of the above two variations was also
noted in 1.2% of cases, ARSA in 0.6% of cases, ARSA in combina-
tion with a common trunk of the external and internal CA in 0.7%
of cases, and a. thyroidea ima arising from the AA —in 0.1% of
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COOTBETCTBEHHO, CNeBa OT Heé. CpeaHee paccTosHWe MeXay Havana-
MW M/IEYEro0BHOTO CTBO/A M NPaBoii 0buel CA paBHANOCH 32,5 MM,
mexay nesovi MKA n nesoi M3A- 33,8 mm. CpeHWe BENUYMHDI YINO0B,
nog, KoTopbiMu BeTBM JA (nneyeronoBHoit cTBon, nesas obwas CA v
nesas MKA) otxoamnu ot Heé coctaBuam 65,3, 46,9 1 63,8 rpagycos,
COOTBETCTBEHHO [27].

Kosnos EH u coasr. (2023) npoBenu uccnenoBaHune, B Kotopoe
6b111 BKAtOYeHb! 194 naupeHTa ¢ paccoeHeM aopTbl, a TaKMkKe aHeB-
PU3MOV BOCXOAALLEro OTAena, KoTopble bbliM NpoonepupoBaHbl B
TeyeHue nati net (c 2017 no 2021 rr.). U3 183 naumeHTOB, KOTOpbIE
6blNK BK/IHOYEHDI B UCCNef0BaHMe, ¥ 32 yenoBek bblia AMarHoCcTMpo-
BaHa «bblubsA Ayra», YTo coctaBuno 16,5% cnyyaes. ABTOPbI YCTaHO-
BUAM, YTO Y MALMEHTOB C «OblYbel Ayro» CTaTUCTUYECKM 3HAUYMMO
Yalye AMarHoCTMPOBaiach aHEBPU3MA TPYLAHON aopTbl B CPAaBHEHUM
C NaLMeHTamu, UMEeIoLLMMU Knaccuyeckyto aHatomuto A (100% npo-
TvB 80,1%) [28]. Kpome Toro, cyLiecTByeT NPeAnoNoKeHNE 0 TOM, YTO
«BblubA Lyra» MOMKET npeapacnonaraTb U K PasBUTUIO Pacc/I0eHNs
aopTbl [29]. HanpoTuvB, MMetoTCA CBEAEHMUSA O TOM, YTO AaHHasA Bapua-
LMS He acCoLMMPYEeTCa C PUCKOM PacCIOeHMs aopTbl, @ NPeApacnono-
YKeHbI K €€ pa3BuTHIO B0/IbHbIE, UMEIOLLME FeHETUYECKM AeTEPMUHU-
POBaHHbIE MOPAKEHNUA COEANHUTENBHOM TKaHM [30].

Karacan A et al (2014) coobwmaun o 20,8% Takux HaxomoK. Uc-
nonb3ya 64-cpesHyto KT-aHruorpaduto, aBTOPbl WM3Y4YUIM YacToTy
BCTPeYaemocTu Bapuauuii A ¢ HOpmanbHbIM SIEBOCTOPOHHUM eé
PacronoXKeHWEM U UX pacnpeseneHue Mo MNofoBOMY MPU3HaKY Y
1000 naumeHTOB, KOTOPbIM MO PA3NINYHBIM KAMHUYECKUM MOKa3aTe-
NAam 6bl10 NpoBeseHo AaHHOe obcneaoBaHue. Kak nokasanum pesynb-
TaTbl UccnenoBaHua, JA oTgaBana obwmii ctBon bpaxuouedanbHoii
1 nesoi 0bwei CA B 14,1% Bcex cnyyaes, a nesyto M3A — B 4,1% Ha-
6110seHMi. TakKe 0TMEYanoch Hanume ABYX BbllEHa3BaHHbIX Bapu-
aumit B 1,2% cnyyaes, npasoit abeppaHTHOM MKA — B 0,6% cnyyaes,
npaBoii abeppaHTHOM MKA B COYETaHWUM C OBLLMM CTBONIOM HapY¥KHO
u BHyTpeHHel CA — B 0,7% cnyyaes U a. thyroidea ima — 8 0,1% cayya-
eB. [laHHble, NosyYeHHbIE aBTOPaMM MPU U3YYEHUWU PacnpeseneHns
BapM1aLLMi1 Mo NONIOBOMY NMPU3HAKY, NO3BONNAN 3aK/HOUMUTD, UYTO, B Lie-
JIOM, 4acTOTa BCTPEYAEMOCTU OTAENbHBIX BAPUALMI Y MKEHLIMH NWLLb
He3HauMTeNbHO bblna Bblille, Yem Y MyxumnH (22,1% v 20% cootseT-
CTBEHHO). YacToTa BCTPEYaeMOCTH OTAE/NbHbIX Bapuauyii y npeacTa-
BUTENe 06OMX NONOB OblNa CXOXKEN, 33 UCKNIOYEHUEM CNYYaEB OT-
XOXAEHWUs NpaBoi abeppaHTHOM MKA, KoTopble Yalle BCTPeYanuch y
JKEHLLMH, YeM Yy MyKUMH (2,5% npotus 0,5%) [31].

Natsis K et al (2021) yKka3biBatoT Ha 22% BapuabenbHbIX ciyya-
€B, Cpeay KoTopblx «bblubsa ayra» coctaBnseT 10,7% wnnv 49% ot Bcex
Bapuaumit; abeppaHTHas nesas M3A 9,0% (7,0% — nponcxoxaeHve ot
[OA) unm 41% (32% npoucxoxaeHue ot [JA), cOOTBETCTBEHHO; abep-
paHTHasA npasas MKA —1,7% nnwu 8,0%, COOTBETCTBEHHO; 06LLMIA CTBON
06wmx CA —1,1% unm 5,0%, COOTBETCTBEHHO; ABa bpaxmoLedanbHbIX
ctBona — 0,6% unu 3,0%, cootBeTcTBEHHO. A. thyroidea ima 6bina
obHapy:KeHa B 0,4% nnm 2,0% OT Bcex BapuaLMid; COCYLLECTBOBaHME
npaBoli abeppaHTHON apTepun ¢ oTxoAAWMMM oT [A npaBoi 1 ne-
Bol 0bwmmmn CA — B 0,8% unn 4,0%, COOTBETCTBEHHO; «Oblubs Ayra»
n nesas M3A aoptanbHoro npoucxoxaexnna — 8 0,6% waun 3,0%, coot-
BETCTBEHHO; NpaBan abeppaHTHan apTepus, obLmMii cTBoN 0beunx 0b-
wux CA n obumii cteon nesoit M3A u nesoit NMKA — 8 0,4% nnn 2,0%,
COOTBETCTBEHHO [32].

B nccnenosanun Agar G et al (2022) B pesynbrate u3ydeHus
KT-aHrnorpamm 1026 naupeHToB B Bo3pacTe oT 18 ao 93 net 6bino
npeacTasneHo 23,88% aTMnuyHbix caydaes. B 1023 (99,71%) cayyasx
aBTOPbl HabnoAann NeBocTopoHHio U B 3 (0,29%) — NPaBOCTOPOH-
Hioto [A. Uccneposatenu onucanm 20 BOSMOMXKHbIX TUMOB BapuaLuii
A, cpeay KoTopbIX KNacCMYecKuii BapnaHT Habatoganca y 781 naum-
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cases. The study concluded that the variations of AA branching
were similar among males and females (20% versus 22.1%). The
incidence of ARSA — was higher among females than males (2.5%
versus 0.5), whereas the other variations' frequencies were equal
or similar in both genders [31].

Natsis K et al (2021) reported 22% of AA variable branching
patterns, among which the brachiocephalico-carotid trunk (BCCT,
49%), ALVA (41%), and ARSA (8%). LVA of aortic origin was detect-
ed in 32%, the bicarotid trunk (biCT) in 5%, and the bi-BCT in 3%.
Thyroidea ima artery was found in 2%. Coexisting variants were
detected in 4% (ARSA with a distinct RCCA and LCCA origin), in 3%
(BA with an LVA of aortic origin), in 2% (ARSA with a biCT and a
vertebrosubclavian trunk) [32].

Acar G et al (2022) reported the results of a study of CT an-
giograms of 1026 patients aged 18 to 93 years, with 23.88% of
atypical cases presented. In 99.71% of cases, authors observed
AA on the left, with only 0.29% showing AA on the right side. The
researchers identified 20 types of AA variations. The classical an-
atomical variant was observed in 781 patients (76.12%), compris-
ing 341 females and 440 males. Out of 242 cases of left-sided AA,
108 were females, and 134 were males, making up 23.58% of all
cases. The most frequent AA variation was a 2-vessel branching
pattern represented by a bovine arch (17.6%), where LCCA origi-
nated directly from the BCT (9.7%) or a common brachiocephal-
ic-carotid trunk (7.9%). The first variant occurred in 10.2% of fe-
males and 9.4% of males, while the second variant occurred in
8.7% of females and 7.3% of males. The second most common
variation was an LVA branching directly from the AA, with origin
proximal (2.9% of females and 0.35% of males) or distal to the
left SCA (0.0 % of females and 0.17% of males). The third most
common variation was the combination of a bovine arch with
an ALVA (0.88%). The vessels originated in the following order in
0.29% of cases: RCCA, LCCA, left SCA, and ARSA. This AA branch-
ing variation occurred in one female and two males, with a fre-
quency of 0.2% and 0.35% by gender, respectively. The frequency
of remaining left-sided AA variants ranged from 0.39% to 0.097%.
Thus, in 1 case (0.097%), the right SCA, the RCCA, and the LCCA
had a common short trunk; in one female (0.097%), the BCT and
the common trunk for the LVA and left SCA originated from the
AA[33].

A study by Alsaif HA and Ramadan WS (2010) of 30 em-
balmed adult cadavers and six pre-dissected separate hearts with
AA en-block found an even higher percentage of AA variant cases,
with variant AA branching observed in 9 cases. AA gave rise to 2
branches in 6 specimens (66.6%). The first branch was a common
trunk for the BCT and the LCCA, and the second was the left SCA.
In 2 cadavers (22.2%), four branches originated from the AA in
the following right-to-left pattern: BCT, LCCA, LVA, and left SCA.
In 1 cadaver (11.0%), the LVA arose with left SCA from a com-
mon trunk that was 20 mm in diameter and 12 mm long, which
originated from the AA behind the LCCA. The average length of
the common trunk, measured from its origin to the bifurcation
point in the BCT and LCCA, was 15.00£5.86 mm, ranging from
10.0 to 26.0 mm. The trunk's average diameter was 30.3315.16
mm, ranging from 25.0 to 40.0 mm. The average distance from
the origin of the common trunk to the mid-vertebral line was
13.83+3.97 mm, with a range of 9.0 to 20.0 mm. The study yield-
ed a noteworthy finding, indicating a strong positive correlation
between the distances from the origins of LCCA and left SCA from
the mid-vertebral line. Additionally, the study found a strong,
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eHTa (76,12%) — 341 eHwwwmHbl 1 440 myxuuH. Cpean 242 (23,58%)
abeppaHTHbIX CNYy4aeB NeBOCTOPOHHeN [A KeHLMHbI COCTaBUAM
108 yenoBek, a My*unHbl — 134 yenoseKka. Hanbonee yactoit bbina
BapuauMa C ABYMA BeTBAMM, oTxogawmmu ot [A, npencrtaBnen-
Has TaK HasblBaemol «Oblubeit gyroi» (17,6%), roe nesas obuias
CA oTxogyMna HemnocpeacTBeHHO OT MieyveronoBHoro creona (9,7%)
nnn onpeaensanca obwmii GpaxmouedanmKo-CoHHbIN cTBOA (truncus
brachiocephalicocaroticus) (7,9%). Yactota BcTpeyaemocTv nepeoro
BapWaHTa COCTaBUAA Y KeHWuH 10,2%, y myxunH — 9,4%, a BTOporo
BapuaHTa — 8,7% wu 7,3%, cooTBeTcTBeHHO. BTopoii Hanbonee yacto
BCTPEYaemoi BapuaLmeit 6bino otTeeTeneHMe nesoit M3A Henocpes-
cTBeHHO ot [JA (3,6%) c eé Hayanom npokcumanbHee nesoi MKA (y
KEHLWWMH — 2,9%, y My*KUnH — 0,35%) UK AUCTANIbHEE OT HEE (KEHLLMH
— 0%, my»kumH — 0,17%). TpeTbelt Hambonee YacToii BapuaLmeit bbino
coyeTaHue «bblubeit gyrn» ¢ abeppaHTHOM nesoit M3A (0,88%). Bapu-
aHT, Korzia CnpaBa Ha/IeBO OTXOAMIMN NpaBas obwan CA, nesas obwan
CA, neBas KA v abeppaHTHas npaas MKA Habntoganca 8 0,29% cny-
yaeB (y OLHOW KeHLUMHbI U ABYX MYXKYMH), @ YacToTa BCTPEYAEMOCTH
3TOW Bapvauuy No NONOBOMY NMpu3HaKy coctasuna 0,2% u 0,35%,
COOTBETCTBEHHO. Bce octanbHble Bapuaunm coctasuam ot 0,39% po
0,097%. Cpeay nocneaHux B 1 cnyyae (0,097%) npasas MKA, npasas
06wan CA n nesas o6was CA umenm obLwmii KOPOTKMUI CTBOA; Y OLHOM
eHWwwHsbl (0,097%) oT A 0TXO4MAM NAEYEroN0BHOWM CTBON U 0OLLMIA
cTBon Ana nesoit M3A n nesoii NMKA [33].

Ewé 6onee BbICOKMI npoLeHT npusoaAaT Alsaif HA, Ramadan
WS (2010), Ha3biBas 25% BapWaHTHbIX Cy4aeB NoC/ie UCCNeL0BaHMA
30 3aKOHCEePBMPOBAHHbIX TPYNOB B3POC/bIX NtoAel M 6 NpenapaTos
cepaua ¢ [A, rae B 9 cnaydanx Habaoganack Bapuaums. Ha 6 npena-
patax (15,66% wnu 66,6% Bcex BapuaHTHbIX caydaes) A otaasana 2
BeTBy. MepBoii BeTBbIO 6bln 06LLMIA CTBON A1 NNEYEr0NI0BHOTO CTBO-
na v nesowi obweii CA n BTopoit BeTBbio — neBas MKA. B 2 Habntoge-
HuAX (5,55% uam 22,2% Bcex BapuaHTHbLIX cnyyaes) Ha A 6biim oT-
MeyeHbl 4 BETBY B CIeAyIOLLEN NOCNeA0BATENIbHOCTM CMPaBa HANEeBO:
nne4yeroNoBHON cTBON, NeBas obuan CA, nesas M3A v nesas MKA. B 1
HabnogeHwu (2,77% vnmn 11,0% oOT BCex BapMaHTHbIX C/ly4aeB) nesas
N3A v nesas NKA HauMHaAMCb 06LWMM CTBONOM AuameTpom 20 MM U
AAvHOM 12 mm, KoTopbIi oTxoaun ot JA nosaam nesoit obuwei CA.
CpeaHas anvHa obwero ctBona bpaxvouedanbHol U NeBolt obuient
CA coctaBuna 15,0045,86 mm (ot 10,0 go 26,0 mm), cpeaHuit ero gua-
meTp paBHanca 30,33+5,16 mm (ot 25,0 go 40,0 mm). CpeaHee paccto-
AHUE MEXKAY Er0 HAYaNIOM U CPEAMHHOW NO3BOHOYHOM SIMHMEN BbINO
13,8343,97 mm (ot 9,0 go 20,0 mm). MNpoBeaEHHOe UccneaoBaHMe
YCTAaHOBM/IO 3HAYMTENbHYIO CU/IbHYIO MONOXKUTENbHYIO KOPPENsUmto
MeXY PAaCcCTOAHMAMM OT UCTOKOB ieBbIx 06wei CA v MKA ot cpesmH-
HOM NO3BOHOYHOM IMHMK. Kpome Toro, bbina ycTaHOBNEHA AOCTOBEp-
HaA MONOXMUTENbHAA KOPPENALMA MeXAY AMaMeTpaMM Naeyeronos-
Horo cTBona v nesoit MKA [34].

MpuMepHO TaKoW e NPOLEHT BapuaLMi, COCTaBAAIOLLMIA
25,54%, npusoaaT Agar M et al (2013) no pesynsTaTam usyyeHus
KT-aHrnorpamm 94 naumeHToB (32 KeHLWuHbI 1 62 MyK4nHbl). Kpome
K/IaCCUYECKOro oTBETB/IEHNS apTepuid oT A (Tun A), Habntogaemblili B
74,46% BCex cnyyaes, MMM BblNM NPeACTaBAEHbI MPOLEHTHbIE COOTHO-
LUEeHMA A5 LECTM BbISBAEHHbIX MMM Bapuauuid. B 14,91% cnyyaes ot
JOA otxoannm obwmin ctBon bpaxuouedanbHoii u nesok obei CA n
nesas MKA (tvn B). Y 4,25% nauueHTos BeTsu [A 6111 npeacTtasne-
Hbl CrpaBa HaNeBo B CeaytoLeM nopaaKe: npasas obwan CA, nesas
ob6uan CA, nesas NMKA v npasas NKA (tun C). B 2,13% cnyyaes BeTss-
Mun [JA 6biM cnegytoliye apTepum (Cnpaea HaeBo): NAEYEero0BHOM
ctBos, nesas obuwas CA, nesas M3A n nesas MKA (tun D). B 2,13% Bcex
HabntogeHwi BeTBammM JA Bbiin: 0bwmii cTBon GpaxuouedanbHon U
nesoit obuwei CA, nesas M3A u nesas MKA (tun E). B 1,06% cnyua-

positive correlation between the diameters of the BCT and the
left SCA [34].

A study by Acar M et al (2013) analyzed CT angiograms of 94
patients (32 females and 62 males) and found that the prevalence
of AA branching variations was 25.54%. The study identified the
frequency of occurrence for the six variations of AA branching,
along with the classic type A, observed in 74.46% of all cases. In
14.91% of cases, a common trunk of the BCA and LCCA and the
left SCA originated from AA (type B). In 4.25% of patients, the AA
gave rise to its branches in the following right-to-left pattern: RCC
A, LCCA, left SCA, and right SCA (type C). Type D was observed in
2.13% of cases, where AA gave rise to 4 branches in the following
right-to-left pattern: the BCT, the LCCA, the LVA, and the left SCA.
In another 2.13% of cases, the branches of AA were: the com-
mon trunk of the brachiocephalic trunk and LCCA, the LVA, and
the left SCA (type E). In 1.06% of cases, AA gave rise to 4 branches
in the following right-to-left pattern: the common trunk of both
CCAs, the left SCA, and the right SCA (type F). In another 1.06%
of cases, AA gave rise to 4 branches in the following right-to-left
pattern: the left internal CA, the left external CA, the left SCA, and
the right SCA (type G) [35].

In their study from 2007 to 2017, Meyer AM and Turek GW
(2019) analyzed CT angiograms and conventional CT scans of 178
infants in their first year of life. Their research included 58 CT
angiograms and 120 conventional CT scans. The presence of the
bovine arch variant in 32.6% of cases, along with aortic coarcta-
tion, posed significant challenges during surgical treatment and
increased the risk of aorta recoarctation following reconstruc-
tive surgery [36]. A study by Turek GW et al (2018) found that
the classic variant of AA branching carries a 5.7% risk of aortic
recoarctation after treatment, while the bovine arch variant has a
significantly higher risk of 28.5% of this complication [37].

A study by Shang M et al (2022) revealed a significant genet-
ic basis for the bovine arch in the sample group of 202 patients,
indicating a high heritability. The authors also report that the BA
incidence is higher in patients with thoracic aortic aneurysms
than those without [38].

Susanin NV et al (2022) reported that anomalies in anatomy
and supra-aortic vessel count could be attributed to embryonic
aberrations, accounting for approximately 3% of cases [39].

According to a study by Ogengo’o JA et al (2010) at the De-
partment of Human Anatomy, University of Nairobi, Kenya, 32.7%
of 113 AA in adult Kenyan cadavers exhibited AA variant branch-
ing. Six variations were identified. A common trunk for BCA and
LCCA occurred most frequently, accounting for 25.7% of cases.
Out of the cases examined, the vertebral artery was found to
branch directly from AA in 7 cases (6.2%), while in 4 cases (3.3%),
AA exhibited four branches. The authors of the article report that
more than 30% of Kenyans may have AA variant branching, which
is essential to consider during angiography and surgeries involv-
ing the chest, neck, and head [40].

In a study conducted by Shadanov AA et al (2020), it was
found that 66.1% (n=84) of the 127 patients who underwent
AA and descending thoracic aorta reconstruction had classical
AA anatomy, while the remaining 33.9% had AA variant anato-
my. During the examination, in 38 patients (30%), an abnormal
branching of the LCCA was detected; in 19 cases (15%), a com-
mon trunk for the brachiocephalic artery (BCA) and the LCCA was
found; in 4 cases (3.1%), the LVA originated from AA between the
LCCA and left SCA, and in 1 case (0.8%) there was a combination
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€B cnpaBa Haneso oT [JA oTXoAWMU CepytoLlme BETBU: 06U CTBON
obenx obwwx CA, nesas MKA 1 npasas MNMKA (tun F). B 1,06% Habnto-
ZeHwit Beteu [A cnpasa Haneso 6blav npeacTasneHbl 4 apTepuamu:
neBol BHyTpeHHel CA, nesoit HapyxHol CA, nesoit MKA v npasoit
MKA (tvn G) [35].

Meyer AM, Turek GW (2019) nccnegosanu 58 KT-aHrnorpamm u
120 06bl4HbIX KT 178 MnaseHLEeB NepBOro roga XusHu, NpoXoAUBLIMX
obcneposaHue n neveHve ¢ 2007 no 2017 rogpl. Y 32,6% naupeHTos
6blna 06HapyKeHa «bbluba Ayra», KOTopas NPU COYETAHUM C KOapKTa-
LMel aopTbl CO34aBaNa TEXHUYECKME TPYLHOCTM NPY ONEPATUBHOM eé
NleyeHnm 1 bonee BbICOKMUI PUCK MOBTOPHOM KOAPKTaLMM (peKoapKTa-
LLMK) Q0pTbI MOC/IE PEKOHCTPYKTUBHOM onepauum [36]. Turek GW et al
(2018) TaKsKe yCTaHOBWAM, YTO PUCK PEKOAPKTALLMM aOPTbl NoC/e NPo-
BeAEHHOrO IeYeHNA COCTaBAAET NP KNaccMyeckom BapuaHte JA n eé
BeTBe 5,7%, a npu «bblubelt ayrex» paBHaeTca 28,5% [37].

Shang M et al (2022) ycTaHOBMAWM BbICOKYIO Hac/neayemocTb
«bblubeit ayrv» B uccaeayemolt Bolbopke (202 naupeHTa ¢ «bblybeit
Zlyroi»), 4To NpeanonaraeT Hamume reHeTUYecKo OCHOBbI. ABTOpDI
TaKKe CO0bLIAOT O TOM, YTO YACTOTa BCTPEYAEMOCTMU «Bblubei ayrn»
BblLE Y NALMEHTOB C aHEBPU3MAMM FPYAHOM aopTbl, YEM Y BO/bHBIX
6e3 aHeBpu3MbI [38].

Mo mHeHuto Susanin NV et al (2022) okono 3% cnyy4aeB aHOMa-
JIVIA CTPOEHWA M KONMYECTBa CynpaaopTasibHbIX COCYA0B 0bycnosne-
Hbl abeppaumsaMm, BO3HUKLIMMM B IMOpHMOHaNbHOM nepuoge [39].

Ogengo’o JA et al (2010) npusoaaT undpy 32,7%, nposeas uc-
cnepoBaHue CTa TpuHaguaTtv [A Ha Tpynax B3pOC/bIX KEHMILEB Ha
Kadenpe aHaTomMuu Yenoseka YHuBepcuteta Haiipobu. Umu 6bino
BblABNEHO 6 Bapuauuit. Hambonee yactoit 66110 Hannume obuuero
cTBONA AN1A bpaxmouedansHol 1 nesoli obuen CA (25,7%). B 7 cay-
yasx (6,2%) M3A asnanack Betsbio OA, B 4 (3,3%) — A umena 4 BeT-
BWU. ABTOpPbI CTaTbM COOBLLAIOT O TOM, YTO 60n1ee 30% KeHMILLEB MOTYT
MMeTb BapuaTMBHOE BeTBNEHME [JA, UTO CreayeT yuuTbIBaTb NPU aH-
rmorpadum 1 onepauuax Ha opraHax rpyAHoOMN KNeTku, 061acTu Wwen u
ronosbl [40].

LWaaaHoB AA 1 coaBr. (2020) 0TMETMIM HOPMAIbHYHO aHATOMMIO
y 66,1% (n=84) 1 cOOTBETCTBEHHO BapuaHTHYI0 Yy 33,9% u3 127 nauu-
€HTOB, KOTOPbIM bblNa NPOBeAEHA PEKOHCTPYKLUMA A 1 HUCXoAALLEN
rpyaHoit aopTbl. B xoae nposeaéHHoro obcnenosaHus y 38 naumeH-
108 (30%) 6blNa BbIABNEHA aHOMANA OTXOXKAEHMA NeBok obuiel CA,
y 19 (15%) Habntopganack «bbluba ayra», y 19 (15%) 6bino obHapy-
eHo obulee ycTbe bpaxuoLedanbHoi apTepun M nesoii obuei CA,
y 4 (3,1%) neBas M3A HaumMHanacb ot A mexay nesbimmn obuert CA
n NKA ny 1 (0,8%) umeno mecto coyeTaHne «Bblubeit Ayr» ¢ NeBow
M3A, 6epyLeit Hauano ot [JA. ABTOPbI YKa3bIBakOT Ha TO, YTO NOYYEH-
Hble JaHHble MOTYT MOMOYb NPY NIAHMPOBAHUM ONEPaTUBHBIX BMe-
WaTenbCcT Ha JA M HUCXOAALLEM OTAENe aopTbl, NMOCKO/bKY, 3HaHUE
06 MHAMBUAYaNbHbIX 0COBEHHOCTAX apTepMii NO3BONAET NPELBUAETL
B OyZylieM BEpOATHOCTb BO3MOMHbIX OC/NOMKHEHWUN Y KOHKPETHOMO
naumeHTa. ABTOPbI 3aK/OUMIIM, YTO «...HaNMYME 0BLLEro yCTba Bpaxu-
ouedanbHOro CTBOA M 1eBOM 06LLEV COHHOM apTepun BbiNo CBA3aHO
CO CHUXEHMEM PUCKA OCTPOrO paccnoeHns aopTbl | Tuna Ha 89%» [41].

Eweé 6onbluyto undpy BCTPEYaeMOCTH Bapuaumii — 36,6% — Ha-
3bIBatoT Pandian DK et al (2014). Astopamu bblam uccnesosaHbl 30
TPYNoB, M AnWb B 19 U3 HMUX ONpeaenancs KNacCUMYecKkuin BapuaHT
BetBneHus [A. B 10 cayyanx (33,33%) u 6paxmouedanbHbiii cTBoA, U
nesas ob6wan CA umenu obliee Hauyano, v B ogHOM cnyyae (3,33%)
nesas M3A 6bina BeTBblo A, HaUMHAACL Mexay fesbimy 0buieit CA
v KA [42].

Williams GD et al (1935) B npouecce uccnegosanua 407 Tpynos
191 eBponeonaa v 216 HerponaoB NOAYYUAN LAHHbIE, BbIABAAKOLLME
onpesenéHHble Pasnumnsa 3aBUCMMOCTM YacTOTbl BCTPEYAEMOCTHU Ba-
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of a BA with the LVA, arising from AA. The authors highlight that
surgical interventions on the AA and the descending aorta can
be better planned using the obtained data. Understanding the
unique characteristics of these arteries enables the prediction of
potential complications in individual patients, thereby improving
the likelihood of successful outcomes in the future. According to
the study, the risk of acute type | aortic dissection was reduced by
89% when a common trunk for the BCA and the LCCA was pres-
ent [41].

Pandian DK et al (2014) reported a significantly higher AA
variation rate of 36.6%. Out of the 30 cadavers examined, the
classical variant of AA branching was only identified in 19 of
them, as per the authors' findings. It was found that in 10 cases
(33.3%), both the BCT and the LCCA shared a common trunk. Ad-
ditionally, in one case (3.33%), the LVA originated from the AA,
between the LCCA and left SCA [42].

In their study of 407 cadavers from 191 European Ameri-
cans and 216 African Americans, Williams GD et al (1935) found
ethnic differences in the frequency of variations of AA branches.
Specifically, the frequency of occurrence was 21.4% in Europe-
an Americans and 39.8% in African Americans: for the common
trunk of the BCA and the LCCA — 17.8% and 37.8%, respectively;
for LVA originating from AA — 2.6% and 2.0%, respectively; for the
origin from the AA of the right aberrant artery — 1.0% and 0%,
respectively [43]. Moreover, the incidence of the right aberrant
artery can range from 0.4-2.0% of all cases [44, 45]. The data re-
garding the varied anatomy of AA branching has been systemati-
cally organized and presented in Table.

As can be seen from the presented table, the most signif-
icant prevalence of AA variations is found in African Americans
from the USA. In addition, a high prevalence of selected vari-
ations was observed in the United States, Russia, Turkey, South
Korean, and Indian populations.

AA variant branching patterns are frequently encountered
during patient examinations, surgeries, and autopsies, resulting
in numerous published case studies.

Diani A et al (2023) reported a case of an isolated left SCA
with right AA in an 18-day-old infant with Tetralogy of Fallot [46].
Other authors report that this AA branching variation occurs with
a frequency of 0.8% [47].

In a study by Rybakov AG et al (2018), in one specimen, four
branches originated from the AA in the following right-to-left pat-
tern were found: BCT, left external CA, left internal CA, and left
SCA. Another specimen was found to contain LCCA and SCA origi-
nating from the BCT [48].

Graudina VE et al (2022) found that the LCCA and RCCA
originated from a common trunk in a 53-year-old patient during
duplex scanning of brachiocephalic arteries with color Doppler
blood flow mapping [49].

Kalinichenko VM et al (2009) found a 6mm diameter RCCA
branch extending upwards from the convexity of a 20 mm AAin a
68-year-old male cadaver. The branch passed along the right lat-
eral surface of the trachea. LCCA branched off 2 mm to the left
of the RCCA, with a diameter of 5 mm. Additionally, the left SCA
with a diameter of 8 mm originated 1 mm to the left of the LCCA.
The LCCA was located on the anterior surface of the trachea
and extended towards its left lateral surface, while the left SCA
exhibited a typical topography. The right SCA branched off from
below the left SCA and extended upwards, wrapping around the
left side of the trachea at the 10% ring. It then passed behind the
esophagus at the C7 level and entered the interscalene space on
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Table Comparison of the prevalence of aortic arch branching
patterns in different study populations

O6uwee Havyano bLUA u

Tabauya Yacmoma ecmpeyaemocmu aHomaneHol JIA u
omoesbHbIX eé 8apuayull y HaceneHus pazHeIX CMpPaH

scro ASemmmn v icouica Ao
Total ALVA BA Common trunk of ARSA
BCA and LCCA
Pandalai U et al (2021) NHausa/India 0.67 0.025 0.025 - 0.17
Yousef S et al (2021) CLUA/USA 2.8 0.4 1.6 - 0.6
Goldsher YW et al (2020) W3paunnb/Israel 4.8 - 4.8 - -
Rekha P et al (2013) Nuana/India 7.28 6.3 0.9 2.7 -
Bhatia K et al (2005) Asctpanusa/Australia  7.41 7.41 - - -
Indumathi S et al (2010) Nuaus/India 11.2 4.1 - 5.3 1.36
Junagade B et al (2015) NHana/India 11.43 2.85 8.58 -
Faggioli GL et al (2007) WUtanus/Italy 11.7 - - 10.2 0.9
Einstein EH et al (2016) CLUA/USA 14.8 14.8 - - -
. HOkHaa Kopes
Shin'Y et al (2008) South KorZa 16.0 8.0 8.0 - -
Kosnos EH 1 coasr. (2023) Poccus/Russia 16.5 - 16.5 - -
Karacan A et al (2014) Typumsa/Turkey 20.8 4.1 14.1 - 0.6
Natsis K et al (2021) lpeuusn/Greece 22.0 9.0 10.7 - 1.7
Agar G et al (2022) Typumsa/Turkey 23.88 3.6 17.6 - 0.29
Alsaif HA et al (2010) Cayposckan Apasua . 8.55 15.66 : :
Saudi Arabia
Agar M et al (2013) Typums/Turkey 25.54 2.13 1491 - 4.25
Meyer AM et al (2019) CLUA/USA 32.6 - 32.6 - -
Ogengo’o JA et al (2010) K;’;‘:tah”g’rzz“ 32.7 6.2 25.7 - 33
LllapaHos AA 1 coasT. (2020) Poccus/Russia 33.9 3.1 15.0 15.0 -
Pandian DK et al (2014) Nugus/India 36.6 3.33 - 33.33 -
- 39.8* 2.6 37.8 - 1.0

Williams GD et al (1935) CLUA/USA

21.4%* 2.0 17.8 - -

Npumeyanue: BUA — 6paxnouedansHan aptepus; * —y Herpouaos; ** —y esponeoungos

Note: BCA, brachiocephalic artery; * — African Americans; ** — European Americans

puauuii BeTeit [JA OT pacoBol NPUHAANEKHOCTH, KOTOPas y eBpone-
onaos coctasuna 21,4%, a y Herpouaos 39,8%: ana obuiero cTBona
bpaxnouedanbHoit apTepun v nesoit obwen CA — 17,8% n 37,8%,
COOTBETCTBEHHO; 4/17 OTXOXAeHMA oT [A nesoi M3A — 2,6% n 2,0%,
COOTBETCTBEHHO; AN1A OTXOXAeHWUA oT JA npaBov abeppaHTHOW ap-
Tepun — 1,0% u 0%, cootBetcTBeHHO [43]. BcTpeyaemocTb npaBoit
abeppaHTHO apTepun moxeT coctasnaTb 0,4-2,0 % oT Bcex cnyyaes
[44, 45]. BbllweonucaHHble faHHble O BapMaHTHOM aHaTomuu [A v eé
BETBEMN OblNM CUCTEMATU3MPOBAHBI M NPEACTaB/EHbI B TabauLe.

Kak BMAHO M3 npeacTaBieHHON Tabauupl, Hanbonbwuit nNpo-
LLeHT Bapuauuii Bctpeyaetcs y Herpongos m3 CLUA. Bbicokue noka-
3aTeny No OTAEe/NbHbIM Bapuaumuam Habnoganvch y Hacenenws CLUA,
Poccuu, Typuum, KOxKHol Kopen n UHauu.

Bo BpauebHo NpaKTMKe Bapuauum BeTsel JA HepeaKo obHa-
PYKMBAIOTCA MPU NPOBEAEHUM 06CNef0BaHMA NaLMeHTa, BbINoIHe-
HWK ONepaTUBHOrO BMELLATENbCTBA UM NPOBEAEHUM BCKPbLITUA TPY-
na. Tomy — MHOXXeCTBO 0MnyB/IMKOBaHHBbIX C/ly4aeB TaKUX HAXOLOK.

Diani A et al (2023) o6Hapyuau 1M301MpoBaHHyo nesyto MKA
(He coobwatowtytocs ¢ JA) ¢ npasoctopoHHel [A y 18-Tu aHEBHOro
MiageHua ¢ Tetpagoi ®anno [46]. YacToTa BCTpeyaemocTy Takoi Ba-
pyauum, No faHHbIM 4pYruX aBTopoB., coctasnsaeTt 0,8% [47].

Pbibakos Al v coaBT. (2018) B xo4e NpenapoBKM cepALLa U aopTbl
obHapy*Kunm Ha ogHom npenapate [A ¢ 4 BETBAMU, OTXOAMUBLUMMM OT

the right side. Upon exiting the space, the artery lay down in the
subclavian sulcus on the upper surface right first rib. According to
the authors, the left-sided AA with ARSA variant branching is re-
ported in 0.5-2% of cases, which can lead to impaired swallowing
and reduced blood supply to the right upper limb, making neck
surgery more challenging [50].

Kazakevich AS et al (2016), while examining a cadaver of a
69-year-old female using a macrodissection technique whose
cause of death was not related to cardiovascular disease, found a
common trunk of CCAs (truncus bicaroticus) originating from the
upper semicircle of the AA [51].

In a study by Kumar S et al (2014), a variant of AA branch-
ing was observed during magnetic resonance angiography of a
52-year-old patient with recent memory loss. The study reported
the presence of three variations simultaneously, including a com-
mon trunk for the right and left CCA as the first branch, a right
vertebral artery (RVA) branching from the RCCA as the second
branch, and an ARSA as the third branch. According to the pub-
lication's authors, while each variation was reported separately
in the literature with varying frequencies, the occurrence of all
three variations together is rare [52].

Gluncic V et al (1999) presented an unusual AA branching
pattern for both VAs. The LVA originated from the common trunk

407



Murashov OV Aortic arch branching patterns

AVICENNA BULLETIN
Vol 25 * No 3 * 2023

Heé cnpaBa HaNeBo B Cefytollem nopsaaKe: nepsas — Naeyeronos-
HOW CTBOJ1, BTOPan — ieBas HapyHaa CA, TpeTbA — 1eBan BHYTPEHHAA
CA v yeTBépTas BeTBb — nesas KA. Ha apyrom npenapate onpege-
NANUCD NIEYErONOBHOMN CTBO/ C OTXOAALLEW OT HEro JIeBbIMM 06LLEN
CA v KA [48].

Mo faHHbIM MpayauHoit BE u coast. (2022) npu nposegeHun
LIBETHOrO AyN/AEKCHOr0 KapTMpOBaHUA (CKaHWpPOBaHWA) bpaxuole-
danbHbIX COCYAOB C AONMNAEPOBCKMM KapTUPOBaHWEM KPOBOTOKA
53-neTHelt NaumeHTKe, NPoXoaaLLeit naaHoBoe obcnegoBaHue, 6bi10
06HapyeHo oTxoxaeHue ot [JA obLero cTBo/Ia IEBOV M NpaBoii 06-
wmx CA [49].

KannHuyeHko BM v coasr. (2009), uccnepys A anametpom 20
MM Tpyna 68-1€THEr0 My*KUYMHbI, OBHAPYKMAU Ha eé BbIMyKAOM No-
BEPXHOCTW OTBETB/IEHWE NpaBoli obuelt CA auameTpom 6 Mm, KOTO-
pas HanpaenAnacb BBEPX, NPOXOAA MO NpaBoi HOKOBON NOBEPXHOCTH
Tpaxeu. Ha 2 mm niesee npasoit 0bwweii CA oTBeTBAANACh ieBas 06Lwasn
CA anameTtpom 5 mm, 1 Ha 1 mm neBsee OT He€ HauMHanacb nesas MKA
anameTpom 8 Mm. Jlesas obLwan CA pacnonaranach Ha nepegHei no-
BEPXHOCTM Tpaxew, Nepexoan Ha eé nesyto HOKOBYIO NOBEPXHOCTb, A
nesas MNMKA umena knaccuyeckyto Tonorpaduio. Huxke nesoit MKA ot-
xogmna npaeasa MKA u, Hanpaensscb BBepX, ornbana Tpaxek cnesa
COOTBETCTBEHHO eé 10-my KonbLy, C33AM MULLEBOAA Ha YPOBHE Tena
VIl WweiHOro no3BOHKa, ¥ YXO4AMNa Ha NPaBY CTOPOHY B MENKNECT-
HWYHOE NPOCTPAHCTBO, NPU BbIXOAE U3 KOTOPOrO NIO¥KMNACh B OfHOU-
MEHHYI0 60p0o3ay Ha BepxHel NOBEPXHOCTU NPaBOro NepBoro pebpa.
ABTOpbI TaKKe OTMEYAIoT, YTO SIEBOCTOPOHHUIA BapUaHT OTBETB/IEHMA
npasoii MKA BcTpeyaetca B 0,5-2% Cnyyaes, YTO MOXKET MPUBECTU K
HapYLEHWIO TNOTaHUA U KPOBOCHAbXKEeHWA NpaBoi BepXHEN KoHeu-
HOCTW, CO3/aBas [ONO/HUTE/NbHbIE TPYAHOCTM BO Bpems NpoBeAeHUs
onepauuu Ha wee [50].

Kasakesnu AC u coaBsT. (2016), npoBoas MaKponpenapupo-
BaHWe Tpyna KEeHLWMHbI 69 IET, NPUYMHA CMEPTU KOTOPOK He bbina
CBA3aHa C CEepPAeYHO-COCYAMCTOM NaTosiornei, 0bHapyXuau obLmnii
ctBon 06wmx CA (truncus bicaroticus), BO3HMKatOWMiA U3 BepxHEN no-
NyokpyKHocTu JA [51].

Kumar S et al (2014) npu npoBeaeHNM MarHUTHO-PE30HAHCHO
aHrnorpadmu 52-neTHemMy NaLMeHTy, HeAaBHO NOTEPABLUEMY NaMATb,
ONWCanu BapuaHT BeTBAeHWA [JA, BKIOYAIOWMIA NPUCYTCTBME CPasy
TPéx BapuaLmii: obwiero cTeona npasol U nesol obwwmx CA (nepsas
BETBb), OTBETB/IEHMA NpaBoii [13A oT npaBoii 0bwieit CA (BTopas BETBb)
1 abeppaHTHOM npasoit NMKA (nocneaHss BeTeb). ABTOpbI Ny6AMKaLmMn
OTMETUAIM, YTO Kaw/Aan U3 OOHaPYKEeHHbIX Bapuaumii B OTAENbHOCTU
BCTPEYaeTCA B IMTEPATYPE C Pa3/IMYHOMN YaCTOTON, HO COYETaHMe Cpa-
3y TPEX ABNAETCA KpaliHe peakum HabnogeHuem [52].

Gluncic V et al (1999) npeactaBuaM HEOBObIYHbIW CNyYail OTBET-
BneHnsa obeunx M3A. Jlesas M3A HauMHanach oT 0bLLEro CTBONA C 1EBOV
MKA, otxogawero ot [JA, 1 npoxoanna yepes nonepeyHoe oTeepcTme
VI weitHoro no3BoHKa. Mpasas M3A HauMHanacb oT Npasok obuiein CA
W Hanpaeasnacb K nornepeyHomy orsepcTuio Il WweitHoro no3soHkKa.
Kpome obuLero cteonia fiesbix M3A 1 MKA, Ha [JA onpegensancs obwimii
ctBon obemx obwmx CA v npasas KA, KoTopas 6bina nocnegHemn
BeTBblo 1A, ¥ Npoxoauna nosagm nuwesoaa [53].

Cetin | et al (2009) npu npoBeaeHUN KaTeETEPU3ALMK CEPALIA 00-
Hapy*um obwmii cteon nesoii M3A v nesoii MKA [54].

Wiedemann D et al (2013) npu BbinonHeHun KT 75-neTHemy na-
LIMEHTY C aHEBPU3MOW HUCXOAALLEH aOPTbl C MaKCMMa/bHbIM Aname-
Tpom 48 mm, BoB/eKatoLLel nesyto MKA, BbIABUAK OTCYTCTBME NaeYe-
rofI0BHOrO cTBOANA. J/leBas 06Lwas CA BO3HMKana U3 AWUCTaNbHOW YacTy
BOCXOZALLEN a0PTbl M NEPeceKana Tpaxeto No cpeaHen IMHUK, npasas
ob6uwas CA asnsnacb nepsoit BeTBblo JA 1 Nepecekana cnepeam npa-
Byto MKA, a nesas MKA HauMHanacb OT HUCXOAALLEN aopTbl [55].
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with left SCA at the AA and entered the transverse cervical fo-
ramina at C6. The RVA originated from the RCCA and entered the
transverse foramina at C3. In addition to the common trunk of
the LVA and left SCA, the common trunk of both common SA and,
as a last branch, the retroesophageal right SCA, was detected on
the AA [53].

Cetin | et al (2009) found that the LVA and left SCA shared a
common trunk during cardiac catheterization [54].

Wiedemann D et al (2013) conducted a CT scan on a 75-year-
old patient with a descending aortic aneurysm with a maximum
diameter of 48 mm involving the left SCA. The scan showed that
the BCT was absent. The LCCA originated as the first side branch
of the distal part of the ascending aorta and crossed the midline
right in front of the trachea; the right CCA was the first branch of
the AA and crossed the right SCA anteriorly, and the left SCA orig-
inated from the descending aorta [55].

In their research, Rapotra M et al (2015) identified an LVA
that measured 78.6 mm in length and 3.76 mm in diameter. The
LVA was found to extend from the AA between the LCCA and left
SCA and passed behind and laterally in relation to the esophagus.
It ultimately entered the transverse cervical foramina at C6 [56].
In their study, Surya E and Anita V (2014) also found the LVA orig-
inating as the third branch of the AA during the cadaveric dissec-
tion of a 69-year-old female [57].

Chernykh AV et al (2015), while dissecting the anterior neck
and mediastinum, an ARSA (arteria lusoria) was found during the
cadaveric dissection of a 62-year-old male. Originating from the
posterior surface of the AA, 0.6 cm distal to the left SCA, the right
SCA was located behind other branches of the aorta and esopha-
gus, passing sequentially through retrovisceral space of the neck
and then through the left scalene-vertebral space giving rise to
vertebral and internal thoracic arteries [58].

Cheng M et al (2009) presented four AA variant cases. These
include two cases where the RVA originated from the RCCA as-
sociated with an ARSA. In two other cases, the LVA had a double
origin from the left subclavian artery and aortic arch [59].

During a thyroid cancer operation, Dvornichenko VV et al
(2018) discovered a rare variant where the right inferior thyroid
artery branched off from the RCCA in a 29-year-old patient. The
authors stressed the significance of a surgeon's understanding of
AA variant branching anatomy to avoid potential surgical errors
and minimize complications such as severe bleeding and damage
to the recurrent nerve [60].

When analyzing scientific publications, it's common to find
variations in the anatomy of arteries originating from the AA and
their branches during autopsy, angiography, and surgery. To avoid
possible errors and complications, the operating surgeon must
know about variant anatomy. The most clinically significant are
the following variations:

1. The common origin of the BCT and LCCA (bovine arch
branching pattern), which, when combined with coarc-
tation of the aorta, creates technical difficulties in sur-
gical treatment and a higher risk of aortic recoarctation
after reconstructive surgery and is also more often
accompanied by the development of a thoracic aortic
aneurysm.

2. ARCA, which travels between the esophagus and tra-
chea, causes dysphagia in the patient.

3. The branching off the right inferior thyroid artery from
the RCCA is associated with technical difficulties during
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Rapotra M et al (2015) obHapy:unum nesyto M3A ganHoit 78,6 mm
1 AnameTpom 3,76 Mm, oTxogsLLyto oT A mexay nesbimm obiweii CA n
KA, KoTopasa npoxoanna No3aaun 1 NatepanbHO OTHOCUTE/IbHO MULLe-
BOZa, NPOHMKasA B NonepeyHoe OTBEPCTHE LUECTOTO LWEeMHOro NO3BOHKA
[56]. Surya E, Anitha V (2014) TakKe 0OHapyXWAKN OTXOXKAEHWNE NEBOM
M3A Kak TpeTbeit BeTu [A Ha Tpyne 69-neTHel eHWwmHbI [57].
YepHbix AB 1 coaBr. (2015) npu npenapupoBaHnm nepeaHei 0b-
NaCTV e U CPEAOCTEHMA Ha Tpyne 62-NeTHEro MyK4YnHbI 06HaPYKK-
u npasyto abeppaHTHyto MKA. HayaBwuch OT 3agHEN NOBEPXHOCTM
[JA, Ha 0,6 cm auctanbHee nesoit MKA, npasas MKA pacnonaranaco
no3asu Apyrux BeTBel aopTbl U NULLEBOAQ, NPOXOAA NOCAe0BaTe Nb-
HO Yepe3 fieBoe JIeCTHUYHO-NO3BOHOYHOE, PETPOBMCLEPaNbHOE, a
3aTemM — IeCTHUYHO-NO3BOHOYHOE NPOCTPAHCTBA LWen, OTAaBas B No-
cnesHem M3A 1 BHYTPEHHIOIO rpyaHyto apTepum [58].
Cheng M et al (2009) npeacTaBum YeTbipe BapMaHTHbIX CyYas.
B ABYX U3 HWX onpeaensnack npasas M3A, KoTopas 6biia BETBbIO Npa-
BoW obweii CA, 1 npaBas abeppaHTHas apTepus. B aByx Apyrux cayya-
Ax nesas M3A 6bina 4BOIMHON C OTBETBNIEHUEM NEPBOV BETBYM OT IEBOM
MKA, a BTopoit — ot JA [59].
[lBopHMYeHKo BB v coasT. (2018) npu npoBeAeHWM onepauum y
nauneHTKM 29 neT ¢ AMarHo3om «Pak LWWUTOBUAHOW Kenesbl» 0bHapy-
KUN OTXOXKAEHME NPABOM HUKHEN WMTOBUAHOM apTepum OT NPaBoii
06weit CA, 4To ABNAETCA KpaiiHe peaKoi Bapuaumei. ABTopbl nod-
YEPKHYNM BAXHOCTb 3HAHWA XMPYProM BapWaHTHOW aHaTOMUW AnA
npesynpexaeHns BO3MOMXHbIX OLIMOOK NpU NpoBefeHUK onepaLmm
N CHUXKEHWUA TaKUX OCNIOKHEHWI, KaK MAaCCMBHOE KPOBOTEUEHWE U1 MO-
BpeXeHne BO3BpaTHOro Hepsaa [60].
AHanu3vpya maTepuanbl HaydHbIX NyBAUKaLMin B OTeuecTBeH-
HOM W 3apyberKHOWN nuTepaType, cneayetr OTMETUTb, YTO BapUaHT-
HaA aHaToMuA apTepui, oTxoAAawwmx ot [1A, u ux BeTBel ABAeTcA
HepesiKo HaXOAKOW BO BPeMs BCKPbITUSA TPyMa, NPU BbINOAHEHUU
aHrnorpaduyeckoro MccnefoBaHMA WM NPOBEAEHWU OnepaTUBHOTO
BMeLLaTeNbCTBa. 3HaHWA O BapUaHTHOW aHAaTOMMM KpailHe BaKHbl
L1 ONEPUPYIOLLETO XMPYPra, YTODObl 3beKaTb BO3MOMKHbIX OLIMOOK
1 OCNIOXKHEHUI NpU BbINONHEHWUM onepauuun. Hanbonee KAMHUYECKU
3HAYMMBIMM ABNAIOTCA CeAyIoLLMe BapuaLmu:
1. 06wwuit ctBOoN BpaxuouedanbHON M NAEYETONOBHOM apTe-
pui («BblubA Ayra»), KOTOPbIA NPU COYETAHUMU C KOapKTa-
LMeit aopTbl CO34aET TEXHUUECKME TPYAHOCTM NpU onepa-
TUBHOM Nle4yeHUn U bonee BbICOKUIA PUCK PEKOAPKTaLMM
aopTbl MOCNEe PEKOHCTPYKTUBHOM onepauuu, a Takxe 6o-
Jlee YacTo COMPOBOKAAETCA PA3BUTUEM aHEBPU3MbI TPYA-
HO aopTbl.

2. [paBas abeppaHTHas MKA, npoxogawas mexay nuiieso-
[lOM 1 Tpaxeen, 1 BbI3bIBAIOLLAA Y NaLMeHTa gucdaruto.

3. OTXOXAeHWe MpaBoON HWXKHEN WMTOBMAHOW apTepun OT
npasoit 06wwei CA, 4To CONpPAXKEHO C TEXHUYECKUMM TPYA-
HOCTAMM NPU BbINOJHEHUM OMEPALMN U PUCKOM TaKMX OC-
JOXHEHWM, KaK Npody3Hoe KPOBOTEUEHME U TPaBMa BO3-
BPaTHOrO HepBa.

4. Hannune obuero yctba 6paxuouedanbHoro crsona u
nesoit obweit CA, 0b6ecneynBaloLLEro CHUMXKEHUE pUCKa
OCTPOro PaccnoeHus aopTol | TMna.

5.  [JocToBepHo 6onee YacTble HEBPOIOTUYECKME OCI0XHe-
HUA Y NALMEHTOB C aHOMabHOM [JA, Yem € Knaccuyeckoi
eé aHaTomuel.

AHanusmpys BCE BblLIECKa3aHHOE, MOXHO ChOpMyaMpoBaTh
cnesytolye BbIBOAbI:

1. Yacrota BcTpeyaemocTu Bapuaumii A v eé BeTBel MOXKeT A0-
cTuratb 6onee, yem 30% cy4aes, Npu 3TOM Hambosiee YacTo BCTpeya-
t0TCA Bapmaumm nesoit obuei CA (obLee ycTbe ¢ bpaxmouedanbHom

the operation and the risk of complications such as pro-
fuse bleeding and recurrent nerve injury.

The presence of a common origin of the BCT and the
LCCA reduces the risk of acute DeBakey type | aortic
dissection.

Patients with AA variant anatomy experience signifi-
cantly more frequent neurological complications than
those with classical anatomy.

After careful analysis, the following conclusions can be

drawn:

1.

Variations in AA and its branches can occur in over 30%
of cases, most commonly being LCCA and ALVA varia-
tions. The LCCA variations include a common origin
with the BCA, a common trunk with BCA origin from
the BCT, a complete absence of BCT, and the indepen-
dent origin of the left external and internal CA from AA.
ALVA mainly branches from AA between the LCCA and
the left SCA. Other variations have a relatively low oc-
currence frequency.

Individual variability occurs similarly in both genders,
but certain variations exhibit slight gender differences.
For instance, females tend to have slightly higher rates
of BA, ARSA, and LVA, while males tend to have higher
rates of the common origin of the BCA and LCCA, ac-
cording to most studies.

Through these publications, it has been discovered that
there are differences in the frequency of variation in AA
branches among different races (with non-Caucasians
having a higher frequency), as well as the influence of
environmental and geographical factors on the devel-
opment of these variations. While new data on AA vari-
ations is consistently being released, no comprehensive
data is available on the number of variations, their cor-
relations to AA arteries and branches, and their quan-
titative characteristics based on gender, race, and age.
Understanding variant anatomy is essential for doctors
to personalize patient care. A comprehensive examina-
tion is necessary before endovascular procedures and
chest, neck, and head surgeries to minimize risks and
prevent complications.
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apTepueii, obwmii cTBoN ¢ BpaxmouedanbHol apTepuent, Hayano oT
N/71e4eroN0BHOrO CTBO/A U €€ NOJIHOE OTCYTCTBUE C CAMOCTOATENbHbBIM
OTXOXKAEHWEM IEBbIX HAPY¥KHOM U BHYTpeHHe CA ot [1A) n abeppaHT-
HaA nesas N3A, npenmyLLEeCcTBEHHO C OTBETBAEHMEM OT JA mexay ne-
BbiMK 0bLwelt CA 1 NMKA. Bce gpyrve BapuaLmm MMEOT OTHOCUTENbHO
HUW3KYI0 YaCTOTy BCTPEYAEMOCTU.

2. Yactota nposBAEHUA WHAMBUAYaNbHON W3MEHUYMBOCTU Y
npeacTaBuUTeneil 06OUX NONOB ABNAETCA CXOKEM, 338 UCK/IHOYEHUEM
OTAE/IbHbIX BapuaLuii, KoTopble B 6OMbLIMHCTBE UCCNELOBAHUIN He-
3HAYMTE/IbHO BbILLE Y XKEHLUMH, YEM Y MYXKUYMH 419 «Bblubeii ayrv»,
abeppaHTHbIX npasoi MKA u nesoit M3A, 1, HAObOPOT, Y MyKUMH
BbILLE, YeM Y XKEHLUWH A/19 0bLwero ycTba bpaxuouedanbHol 1 neso
obuieit CA.

3. NpeacTaeneHHble B Ny6/MKaLMAX JaHHbIE NMO3BO/IAIOT rOBO-
puTb 06 onpefenéHHbIX Pas3NnYMAX YacToTbl BCTPEYAEMOCTU Bapua-
umii BeTBel [JA, 06yCNIOBNEHHBIX PAaCOBOM NMPUHAANENKHOCTbIO (Bonee

BbICOKOI Y HE eBPOMEOn0B, YeM Y eBPONEOUI0B), a TaKKe 0 BAUS-
HUM (aKTOPOB OKPYKatOLLEN Cpesbl U TEPPUTOPUM NPOXKMBAHMA Ha
dopmupoBaHue BapuaLmi.

4. HecmoTpA Ha TO, YTO, NO-MPEXHEMY, NYONUKYIOTCA AaHHble
0 HOBbIX Bapuauumax [JA, OKOHYaTENbHOE KONMYECTBO KOTOPbIX TOYHO
HE YCTaHOB/IEHO, 0 CUX NOP HET NOJTHBIX AAHHbBIX O KOPPENALUOHHbIX
CBA3AX MEXAY apTepuamu [A v Ux BETBAMM, O reHAEPHbIX, PACOBbIX
1 BO3PACTHbIX 0COBEHHOCTAX BCEX BO3MOMHbIX BapUaLLWid, B 4acCTH, Ka-
CaloLLENCA MX KONMYECTBEHHOM XapaKTepPUCTUKM.

5. 3HaHMe BapWaHTHOM aHaToMuK dopmupyeT y ByayLiero Bpa-
ya NOHMMAHME BaXKHOCTU MHAMBUAYANBHOTO NOAX0AA K 6ObHOMY 1
TpebyeT OT MeAMLMHCKOro PaboTHKKA NPOBEAEHUA TLLATENBHOTO 06-
C/1e40BaHUsA NaLMEHTA NPY NNAHUPOBAHWUM IHA0BACKYNAPHDBIX UCCAe-
[LOBaHWI Y BbINOJIHEHWUM ONepaLyii Ha FPYAHOM KNeTKe, LUee 1 ronose
L1 CHUKEHWSA ONEPaLMOHHBIX PUCKOB M NPEAYNpPeKAeHUs pa3BuTHA
BO3MOMHbIX OC/IOXKHEHWIA.
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