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Abstract

Introduction. Common truncus arteriosus (CTA) is a rare and severe congenital heart defect characterized by a single
common vessel supplying both systemic and pulmonary circulations, leading to serious hemodynamic abnormalities. Without
timely diagnosis and surgical intervention, approximately 80% of patients die within the first year of life. Modern imaging
methods, such as echocardiography, CT, and MRI, allow for more precise identification of anatomical features, improving
prognosis and treatment options. Advances in cardiac surgery have enabled early complete correction, though patients still
require long-term monitoring due to the risk of complications. Research into modern approaches for the diagnosis and
treatment of CTA is essential to improving the quality of life and survival rates for patients with this condition.

Aim: To investigate modern diagnostic methods and surgical correction techniques for common truncus arteriosus,
assessing their effectiveness and impact on long-term treatment outcomes for patients with this rare congenital heart defect.

Search strategy: Key terms used to increase search accuracy included "common arterial trunk," "truncus arteriosus,"
"diagnostic methods", "echocardiography", "computed tomography", "cardiac catheterization", "magnetic resonance
imaging", "surgical treatment", "long-term outcomes", "congenital heart defects." Inclusion Criteria: Publications with full-text
articles available through open access or subscription resources; studies describing modern diagnostic methods
(echocardiography, CT, MRI, cardiac catheterization) and surgical treatment of CTA; articles focused on the outcomes of
surgical interventions and long-term results for patients with this defect. Publications in English and Russian from the last 20
years. Review articles, meta-analyses, and clinical studies with clear conclusions and results were prioritized. Exclusion
Criteria: Duplicated publications, repeated articles, and resources with paid access if full texts could not be obtained;
conference abstracts, promotional articles, short reviews, or materials without clear scientific conclusions; studies not directly
related to the diagnosis and treatment of CTA, such as epidemiology or genetic research without a focus on clinical treatment
methods. The search was not limited to specific time frames, as both recent studies and foundational works, such as the
Collett and Edwards classification of 1949, were included to cover the evolution of CTA understanding from early anatomical
descriptions to modern diagnostic and therapeutic methods. A total of 74 articles meeting the inclusion criteria were selected
and analyzed.

Results and conclusions: Study results indicate that modern imaging methods, such as echocardiography, CT, and
MRI, play a crucial role in the accurate diagnosis and treatment planning for common truncus arteriosus. These methods
allow the identification of anatomical features, complications, and associated anomalies, which are critical for successful
surgical correction. Early complete correction in the neonatal period significantly reduces the risk of complications, such as
pulmonary hypertension and valve dysfunction. The use of biocompatible conduits and prosthetics also improves treatment
outcomes, although regular monitoring is required. Long-term follow-up using high-precision imaging techniques helps to
detect and correct late complications promptly, enhancing quality of life and increasing survival rates for patients with CTA.

Keywords: common truncus arteriosus, diagnosis, early neonatal correction, long-term surgical outcomes.
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Pestome
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4. TOO «HauwoHanbHbin HayuyHbin OHkonoruveckun LeHTp», LleHTp BHeapeHUAs paanaunoOHHOWN
OHKOJIOrMU U sifepHOM MeauuuHbl, OTaeneHne pagMoM3OTONHOW AMArHocTukM, r. ActaHa, Pecnybnuka
KasaxcTaH;
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AcTtaHa, Pecny6nuka KaszaxcrtaH.

AktyanbHocTb. OBt apTepuanbHbIi CTBON — PeaKMil U TSKENBIN BPOXAEHHBIN MOPOK CepAaLa, Npu KOTOPOM OAWH
obwwmit cocyn cHabxaeT kak CUCTEMHOE, TaK U1 NEro4Hoe KpoBoobpaLLeH1e, YTO NPUBOAMT K CEPbE3HBIM FeMOAMHAMUYECKUM
HapylLeHnsM. be3 cBOEBPEMEHHOI AMArHOCTUKA M XMPYPrnyeckoro neveHunst okono 80% nauneHToB ymmparoT B TeYeHWe
nepBoro rofa xuaHu. CoBpeMeHHble MeTOLbI BU3yann3auun, Takue kak axokapauorpacus, KT u MPT, nossonstot 6onee
TOYHO BbLISIBMATL @HATOMUYECKME OCODEHHOCTM MOpOKa, YTO YMydylWwaeT nporHo3 M Bbibop nevenns. [porpecc B
KapaMOXMPYPruM OTKPbIN BO3MOXHOCTM AN PaHHE! MOMHOM KOPPEKUWW, OOHAKO MauMeHTbl BCE eWé HyXhalTcs B
LOMrOCPOYHOM HabMIOOEHNM M3-3a pUCKa OCNOXHEHMI. ViccnegoBaHne COBPEMEHHBIX NOAXOAO0B K AUArHOCTUKE U NIEYEHUIO
OAC nmeeT 60onbLUOe 3HaYEHME NS YNYULLEHWS KAYECTBA XM3HW 1 BbDKMBAEMOCTM NALMEHTOB C AaHHbIM NMOPOKOM.

Llenb. N3yunTb COBpemeHHble METOAbI AMATHOCTUKA W XMPYPIUYECKOW KOPpEKUMM OOLLEro apTepuansHoro CTeona,
OLEHUTb UX 3CHPEKTUBHOCTb M BIIMSHWE HA AONrOCPOYHbIE Pe3ynbTaThl NEYEHWUS NALMEHTOB C 3TUM PEaKUM BPOXKAEHHbLIM
NOPOKOM cepAaua.

Crpaterusi noucka. icnons3oBanuck Takue kntoyesble cnosa: "common arterial trunk”, "truncus arteriosus”, "diagnostic
methods", "echocardiography”, "computed tomography", "cardiac catheterization", "magnetic resonance imaging", "surgical
treatment”, "long-term outcomes", "congenital heart defects". Kpumepuu eknoverus: Tybnukaumm, cogepxaliue nosnHble
TEKCTbl CcTaTeit, AOCTYMHble B OTKPLITOM [OCTyNe Wnu 4epes NOAnWUCHble pecypcsl. VccnegoBaHus, onucbiBatoLme
COBPEMEHHble MEeTOdbl AMarHoCTUKkKA (axokapamorpadms, KT, MPT, kaTeTepusauus cepgua) U XMpYpruyeckoro neveHus
obuwero aptepuansHoro cTBona. CTaTby, NOCBALEHHbIE pe3ynbTaTaM XWUPYPrUYeCKUX BMELIATENbCTB W AOArOCPOYHBIM
MCXOAaM Y NaLMEHTOB C AaHHBIM MOPOKOM. [MybnukaLum Ha aHrNUIICKOM M PYCCKOM si3blkax, Ony6nukoBaHHbIE 3a NOCReaHWe
20 net. OG30pHble CTaTbW, MeTa-aHamM3bl W KIMHWYECKME WCCMELOBaHWS C YETKMMM BbIBOLAMW U pesynbTaTamu.
Kpumepuu ucknroyeHus: Oybnvkatsl nyGnukauuit, NOBTOPSKOLLMECS CTaTbW M MaTepuansl C MiaTHbIM AOCTYNOM, ecrnu
MOMHbIe TEKCTbl HE MOrNM BbITb MOMy4yeHbl. Teancsl KOH(PEPEHLMIA, peKnamHble CTaTby, kKpaTkue 0630pbl U MaTepuans!
0e3 YETKMX HayuyHbiX BbIBOgOB. CTaTbi, HE WMEKLWME NPSMOTO OTHOLIEHUS K AMArHOCTMKE W feveHuio obLero
apTepuarnbHOro CTBOSMA, TakMe Kak WMCCMEeAOBaHWS MO SNMAEMMONONW UM reHeTuveckum acnektam 6e3 ¢hokyca Ha
KNWHUYECKWe MeTofbl NledeHusi. MoMCK He OrpaHMYMBancst KOHKPETHbIMM BPEMEHHBIMW pamkaMmu, MOCKOMbKY Obinm
BKITIOYEHbI KaKk COBPEMEHHbIE WMCCNELOBAHMS, TaK U Knaccuyeckne yHaameHTanbHble paboThl, Takue kak uccnegoBaHue
Collett u Edwards (1949), koTOpOe 3anoXuno OCHOBbI Knaccuukaumum obLiero apTepuansHoro cTeona. 3TO MO3BONMIO
OXBaTUTb BCE 3Tanbl 3BOSOUMM MOHMMAHWS [AHHOTO MOpOKa Cepaua, OT paHHUX aHaTOMWUYECKWX OnucaHun [o
COBPEMEHHbBIX METOAOB AMArHOCTUKMA U neyeHns. Bbino oTobpaHo v mpoaHanuanpoBaHo 74 cTaTby, COOTBETCTBYHOLLME
KpUTEPUAM BKMKOYEHUS.

PesynbTathbl ¥ BbIBOAbI. Pe3ynbTaThl UCCNEA0BaAHMS NOKA3bIBAKT, YTO COBPEMEHHBLIE METOAbI BU3yanu3auuu, Takue
kak axokapguorpacus, KT u MPT, urpaioT KntoyeBylo porib B TOYHOW [MArHOCTUKE W MNaHMpOBaHUM neyveHns obLuero
apTepuanbHoro cteona. AT MeTofbl MO3BOMSKT BbIABNATH aHATOMUYECKME OCOOEHHOCTM MOPOKA, €r0 OCMOXHEHUS W
COMYTCTBYIOLLME aHOMaNWK, YTO KPUTUYECKW BaXHO A1 YCMELLUHON XMPYPruieckon Koppekumn. PaHHSAS nomnHas Koppekuus,
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BbIMOJSIHEHHaaA B HEOHaTanbHOM nepuoae, 3Ha4YNTEeNIbHO CHUXaeT PUCK OCTOXHEHWN, TakMX Kak NeroyHas rmnepTeHsna un
JZIVICbeHKLlI/IH knanaHoB. Mcnonb3oBaHne 61OCOBMECTUMbIX KOHOYUTOB U NPOTE30B TaKXe ynyyllaeT pe3ynbTaTbl NEYeHUs,
X0T4 Tpe6yeT perynapHoro MOHUTOPUHra. ﬂonrocpquoe Habnogexe ¢ NPMMEHEHNEM BbICOKOTOYHbIX METOJ0B
BM3yanu3auun nomoraeTt CBOEBPEMEHHO BbIABNATb N KOPPEKTUPOBATL NO3QHNE OCNOXHEHUA, ynyYllasa KavyeCTBO XU3HU U
yBENn4nBas BbXKMBAaEMOCTb NaLMEHTOB C AaHHbIM NMOPOKOM.

Knroyeenie crnoea: obujuli apmepuarbHbIi cmeor, OuaegHocmuka, PaHHAA HeOHamaribHasa Koppekyusd 5OHZOC[JOLIHbIe
pesyrnbmambl Xupypeu4ecKkoeo JIe4YeHUs .
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KasakctaH Pecny6nukachoil.

©3ekTiniri: Tya OiTKeH Xannbl TPYHKYC apTepuo3bl — CUPEK XaHe ayblip Tya BiTKeH xypek akaybl, MyHaa Gip opTak
apTepus XYMEniK XaHe OKMenik KaH aiHarbIMbiH KamTamachi3 eTeqi, Oyn ayblp remognHammukanblk 6y3binbiCTapra anbin
kenegi. YakblTbiHO@ AMArHOCTMKA MEH XUPYPrUsnblK €MAEY Xyprisinmece, HaykactapablH wamameH 80%-bl ©MipiHiH
BipiHLi XbinblHAa KanTbic Bonaabl. Kasipri 3amaHfbl BU3yanu3auus aaicTepi, Mbicanbl, axokapauorpadms, KT xaHe MPT,
akaydblH, aHaToOMWAMbIK epekwenikTepiH 49N aHbikTayFa MyMmkiHAiK Oepegi, 6yn 6Gomxam MeH emaey TaHAaybiH
XakcapTagbl. Kapamoxupyprusigassl nporpecc epTe TONbIK TY3€TYAi Xy3ere acbipyra MyMKiHAIK 6epgi, bipak HaykacTap ani
L€ ackbiHynapablH KayniHe OannaHbICTbl y3aK Mep3iMai Oakbimaygbl kaxeT etedi. Tya 6iTkeH xanmbl TPYHKYC
apTepuo3blHbIH, AMarHocTiKachl MeH emzeyaeri Kasipri Tocingepai 3epTrey ocbl akaybl 6ap HaykactapfblH emip cypy
canacbl MeH TIpLUINiriH XaKcapTy YLWiH MaHbI3ab..

Makcatbl: Tya OiTKeH Xannbl TPYHKYC apTepuo3biH OMarHoCTUKanayAblH XOHEe XUpYprusnblk TY3eTydiH, Kasipri
aficTepiH 3epTTey, onapAblH, TMIMEINIriH XaHe 0Cbl CUpeK Tya BiTKeH Xypek akaybIMeH HaykacTapabl y3aK Mepsimai emaey
HOTWXENepiHe acepiH baFanay.

Iapey ctpateruscbl: I3geyaiH AongiriH apTTbipy ywiH "common arterial trunk", "truncus arteriosus", "diagnostic
methods", "echocardiography”, "computed tomography", "cardiac catheterization", "magnetic resonance imaging", "surgical
treatment", "long-term outcomes", "congenital heart defects" cusikTbl Herisri cesgep nanpanaubingbl. Kocy kpumepudinepi:
TonblK MBTIHAI Makananapra KomxeTimainiri 6ap Hemece xasbiny HerisiHge KomkeTiMai bacsinbimaap. Xannsl apTepusnbIK
RiHrekTi 3aMaHayu gmarHoctukanay afictepid (axokapauorpagus, KT, MPT, xypek kaTeTepu3aLmusicl) XoHe XUpyprusnbIK
emaeyai cunatTaiTbiH 3epTTeynep. ATanFaH akaybl 6ap nauueHTTEpPAEri XUPYPrusnbIK eM MeH y3aK Mep3iMai HaTuxenepre
apHanfaH makananap. CoHfbl 20 Xbin ilWiHAE aFbInLbIH X8He OpbIC TinAepiHae XapusnaHfaH e3ekTi JepekTepai KamTy
YLWiH 6acbinsiMaap. HakTbl KOpbITbIHALINAP MEH HaTWxenepi 6ap Lwony Makananapbl, MeTa-aHanuagep XaHe KuHUKanblK
3eptreynep. Lkirapy kpumepulinepi: KaitanaHaTtblH GacbinbiMaap, TOMbIK MTIHOEpre Kon XeTkizy MyMKiH GonmaraH
XafFfanaa akblbl KOMmKeTiMainikke ne makananap. KoHdepeHuus TesucTepi, xapHamarblk Makananap, Kpicka Lwosnynap
Hemece FbiNbIMW A9nengeMenepi XokK martepuangap. Tya OiTKeH Xanmnbl TPYHKYC apTepWO3blH AMarHOCTWKanay XoHe
emzeyre Tikenemn KaTbICbl XXOK Makananap. 13dey mepeHdiai: 13ney HaKTbl yakpIT LWeHOEepiMeH LwekTenmMereH, cebebi Kasipri
3eptTeynep meH Collett xoHe Edwards (1949) 3epTTeyi CUAKTbI HETi3ri KnaccukanblK XXyMbICTap kKamTbingsl. byn Tya GiTkeH
Kanmnbl TPYHKYC apTepuro3bl akayblH TyCiHyderi 6apnblk gamy ke3eHAepiH, epTe aHaTOMUANbIK cunatTamanapgad b6acran
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3amMaHayu [OMarHoCTUKamnblK KOHe emaey opicTepiHe [neliH KamTyFa MyMKiHOK Oepgi. lagey HoTMkeciHoe Kocy
KpuTepuinepiHe conkec KeneTiH 74 makana TangaHabl.

Hatnxenep xoHe KopbITbIHAbINAp: 3epTTey HATUXENEPI kepceTkeHaen, axokapauorpagms, KT xaHe MPT cuskTbl
3amaHayu Bu3yanu3auus agictepi Tya OiTkeH Xanmbl TPyHKYC apTepuo3biH TOMbIK AWarHocTukanay MeH empaeyai
ocnapnayna MaHbI3abl pen atkapaasl. byn agicTep akayablH aHaTOMUANbIK ePEKLIENIKTEPIH, aCKbIHYNapbIH XaHe KaTtap
XYPETIH aHoManusanapgbl aHblKTayFa MyMKiHAIK Gepefi, Oyn xupyprusnblk Ty3eTydiH COTTi eTyiHe eTe MaHbI3abl.
HeoHaTtangblK Ke3eHOe xacanfaH epTe TONMblK €M ©Kne rMnepTeH3uscbl MeH KnanaHhapablH AMCHYHKUMSCHI CUSIKTbI
acKblHy KayniH aiTapnblkTail TemeHgeTedi. buonorusanbik yuneciMai KOHZYUTTEP MeH NpOTe3Aepdi KonaaHy empaey
HOTWXENEPIH XaKcapTadbl, AereHMeH TypaKTbl MOHWUTOPUHT KaxeT. XKoFapbl canmanbl Bu3yanusauus 9AicTepiH KongaHa
OTbIpbIN, Y3aK Mep3iMai Oakbinay kel acKbiHynapAbl YakbiTbifbl aHbIKTam, TY3eTyre kemekTecesi, NauneHTTepdiH, emip
CYPY CanacbiH XaKcapTagbl XXeHe eMip Cypy AeHreliH apTTbipagbl.

Tyliindi ce3dep: mya 6imKkeH Xannbl MPyHKYC apmepuo3bl, OuagHOCMUKa, epme HeoHamanoblKk mysemy,
XupypeusinbiK emOeydiH y3ak Mep3imMoi Homuxenepi.
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Introduction

The common arterial trunk (CAT) is a rare but extremely
serious congenital heart defect characterized by a single
common vessel that supplies systemic, pulmonary, and
coronary blood flow. The incidence of this defect among
congenital heart anomalies is less than 3%, making it a
subject of significant attention in cardiology and cardiac
surgery. This defect is usually associated with a ventricular
septal defect (VSD), which further complicates the clinical
picture and therapeutic approach [4, 11]. Without timely
surgical intervention, 80% of patients die within the first year
of life, emphasizing the need for early diagnosis and
effective surgical correction [12, 23, 25].

Recent advances in diagnostics and surgery have
significantly improved patient outcomes, yet challenges
related to diagnosis and long-term prognosis remain
relevant. In recent decades, there has been a significant
improvement  in  imaging  methods, including
echocardiography, computed tomography (CT), and
magnetic resonance imaging (MRI), enabling more accurate
identification of anatomical features and associated
anomalies of the defect. These methods play a key role in
planning surgical interventions and determining the optimal
timing for surgeries.

Prenatal diagnosis of CAT remains challenging despite
advancements in fetal echocardiography. The difficulty in
accurately identifying the anomaly in utero is due to the
diverse morphological manifestations of the defect, the
presence of associated malformations, and limitations in
visualization techniques during intrauterine development.
On the other hand, successful prenatal diagnosis allows for
better planning of perinatal management and early surgery,

reducing the risk of complications associated with late
diagnosis [12, 13, 15, 24].

The surgical treatment of CAT has undergone significant
changes in recent decades. Previously used methods, such as
delayed correction with palliative pulmonary artery banding,
have proven ineffective and show high complication rates. The
modern approach involves early complete correction of the
defect, preferably in the neonatal period, which is associated
with better outcomes and lower risks of developing pulmonary
hypertension and other complications. However, early surgical
intervention is accompanied by several technical challenges
due to the small size of the newborn’s heart and vessels, as
well as the need for prostheses and conduits to restore blood
flow. These materials have a limited lifespan, necessitating
repeat surgeries as the child grows, which is a significant risk
factor in the long-term perspective [4, 11, 19, 31, 34].

One of the key issues in surgical treatment is the
condition of the common trunk valve, which can range from
mild to severe insufficiency or stenosis. The valve's
condition greatly affects outcomes both during surgical
correction and in the postoperative period. Severe
regurgitation or stenosis requires additional intervention to
correct valve dysfunction, which can significantly complicate
the surgery and worsen the prognosis. Technically complex
surgeries involving valve reconstruction are associated with
a high risk of complications and often require repeat
surgical interventions in the future.

Long-term treatment outcomes for patients with CAT
depend not only on the success of the primary surgery but
also on appropriate monitoring and management of
emerging complications. The most common complications
after surgical correction include pulmonary artery stenosis,
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dysfunction of prosthetic conduits and valves, and the
development of pulmonary hypertension. These issues
require dynamic observation, visualization methods for
assessing blood flow, and timely re-correction. According to
the literature, patients who have undergone CAT correction
require lifelong monitoring, as emerging issues such as
implant wear and progression of pulmonary hypertension
may need to be addressed over time.

Modern diagnostic methods play a key role in managing
patients with CAT. Echocardiography remains the primary
method for both prenatal and postnatal periods, facilitating
initial diagnosis and assessment of heart condition. However, in
complex cases, particularly with associated anomalies such as
interrupted aortic arch or coronary artery defects, more precise
methods like CT and MRI are required. These methods allow
for the visualization of complex anatomical features and aid in
planning surgical intervention, especially in cases where
precise determination of blood flow sources and valve condition
is needed. Additionally, the use of modem technologies such
as 3D modeling helps surgeons better prepare for operations,
which improves treatment outcomes [28, 42, 70].

Thus, the relevance of studying CAT is driven by the
need to improve diagnostic methods, enhance surgical
treatment outcomes, and develop effective strategies for the
long-term monitoring of patients. Given the rarity of this
defect and high mortality among untreated patients, further
advancement in both diagnostic and therapeutic
approaches is required to improve the prognosis and quality
of life for patients with this severe congenital pathology [20,
29, 31].

Aim: To study modern diagnostic and surgical
correction methods for the common arterial trunk,
evaluating their effectiveness and impact on long-term
outcomes for patients with this rare congenital heart defect.

Search Strategy: Leading international databases of
scientific publications, including PubMed, Scopus, and
Google Scholar, were used for the review. The selection of
these resources was based on their authority and access to
up-to-date  scientific  information, allowing for a
comprehensive analysis of modern diagnostic and
treatment methods for CAT. Search Terms:To enhance
search accuracy, key terms such as “‘common arterial

trunk,”  “truncus arteriosus,”  “diagnostic  methods,”
“echocardiography,” “computed tomography,” “cardiac
catheterization,” “magnetic resonance imaging,” “surgical

treatment,” “long-term outcomes,” and “congenital heart
defects” were used. These terms were chosen based on the
study’s objectives to cover all aspects of diagnosis, surgical
treatment, and long-term patient monitoring with CAT.
Inclusion  Criteria: Publications with full-text articles
available in open-access or subscription-based resources;
studies  describing modern  diagnostic  methods
(echocardiography, CT, MRI, cardiac catheterization) and
surgical treatment of CAT; articles focused on surgical
outcomes and long-term results in patients with this defect.
Publications in English and Russian from the last 20 years
were included to encompass current data. Review articles,
meta-analyses, and clinical studies with clear conclusions
and results were included. Exclusion Criteria: Duplicate
publications, repeated articles, and paid-access materials if
full texts could not be obtained; conference abstracts,
promotional articles, short reviews, or materials without

clear scientific conclusions; studies not directly related to
CAT diagnosis and treatment, such as epidemiological or
genetic studies without a clinical focus. Search Depth: The
search was not limited to specific timeframes, as both
modern studies and classic foundational works, such as the
Collett and Edwards classification (1949), were included to
cover all stages of understanding the defect, from early
anatomical descriptions to modern diagnostic and treatment
approaches. Analysis and Systematization: A thorough
study and analysis of selected publications were conducted.
Particular attention was paid to articles describing
comparative studies of  diagnostic methods
(echocardiography, CT, MRI) and surgical intervention
outcomes. Conclusions were systematized for further use in
the study. Eighty articles meeting the inclusion criteria were
selected and analyzed.

Discussion

Etiology and Pathogenesis

The etiology and pathogenesis of CAT are not fully
understood; however, it is known that this defect forms in
the early stages of embryonic development during
cardiovascular system formation. CAT arises from
disruptions in the septation of the common arterial trunk into
the aorta and pulmonary artery, related to insufficient
development of the aortopulmonary septal complex, leading
to a single vessel exiting the heart and supplying both
systemic and pulmonary circulation.

Several risk factors are associated with CAT
development, one of the most significant being genetic
predisposition. Studies show that this defect may be
associated with chromosomal abnormalities, such as a
deletion on chromosome 22q11.2, also known as DiGeorge
syndrome. This syndrome includes multiple congenital
anomalies, including various heart defects, and in 20-30%
of cases, CAT is associated with this chromosomal
pathology. Genetic predisposition necessitates screening in
patients with a family history of congenital heart defects or
syndromic conditions.

Embryology and External Factors

Embryologically, the common arterial trunk develops
during weeks 4-8 of gestation, when the arterial trunk
separates, forming distinct pathways for systemic and
pulmonary circulation. Disruption in this process can be
triggered by external teratogenic factors, such as maternal
infections (notably rubella and cytomegalovirus), alcohol or
drug use, or certain medications taken during the first
trimester of pregnancy. These factors can impact the
normal development of the fetal cardiovascular system,
contributing to the formation of the defect [4, 11, 70].

Pathogenesis

The pathophysiology of CAT is linked to significant
hemodynamic disturbances, as arterial and venous blood
mix within the heart and exit through a single vessel. This
results in considerable blood flow imbalances between the
pulmonary and systemic circulations, causing pulmonary
circulation overload and increasing the risk of pulmonary
hypertension. The lack of oxygen in systemic circulation
leads to chronic hypoxia of organs and tissues, potentially
delaying development in newborns and infants.

Additionally, the pathogenesis of CAT is complicated by
the underdevelopment of the common trunk valve, often
leading to substantial regurgitation that further disrupts
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hemodynamics. Combined with a ventricular septal defect,
this creates a condition where mixed blood is directed both
to the lungs and systemic circulation, resulting in systemic
oxygen deficiency and increased cardiovascular strain [12,
19].

Thus, the etiology and pathogenesis of CAT involve
genetic, embryological, and environmental factors that
disrupt the normal development of the aortopulmonary
septum and the formation of the fetal circulatory system.

Classification of the Common Arterial Trunk

The common arterial trunk (truncus arteriosus
communis) is a complex congenital heart defect, wherein a
single vessel exits the heart, supplying both systemic and
pulmonary circulations. The classification of this defect is
based on anatomical features, such as the origin of the
pulmonary arteries from the common frunk and the
structure of its valve. Major classification systems
developed by Collett and Edwards and by Van Praagh help
describe anatomical variations of the defect and determine
the most appropriate surgical approach.

Collett and Edwards Classification

In 1949, Collett and Edwards proposed one of the first
classification systems for the common arterial trunk, which
remains relevant today [23, 24, 28]. This classification
divides CAT into four types based on how the pulmonary
arteries originate from the common trunk:

1. Type | (Common trunk with a single
pulmonary orifice): In this type, the pulmonary arteries
originate from the common trunk as a single vessel, which
then divides into the right and left pulmonary arteries. This
type is the most common, occurring in about 60% of CAT
cases, and allows for simpler corrective procedures since
the pulmonary arteries already have a common origin,
facilitating surgical reconstruction.

2. Type Il (Pulmonary arteries arise separately
from the posterior surface of the common trunk): In this
type, each pulmonary artery (right and left) has a separate
origin from the posterior surface of the common trunk. This
type is less common, and its anatomical characteristics can
create challenges in surgery, as each artery opening
requires individual reconstruction for adequate pulmonary
blood flow.

3. Type lll (Pulmonary arteries arise separately
from the lateral surfaces of the common trunk): Each
pulmonary artery also has a separate origin but from the
lateral walls of the common trunk, making them more
distant from each other. As with Type Il, the complexity of
surgical correction increases, as each pulmonary vessel
requires separate reconstruction.

4,  Type IV (Pulmonary blood supply through
collateral vessels without major pulmonary arteries): In
this type, major pulmonary arteries are absent, and
pulmonary blood flow is supplied by collateral vessels
branching from the aorta or other vascular structures. This
type has been excluded from the common arterial trunk
classification in modern contexts, as it aligns more with the
diagnosis of pulmonary atresia with collateral vessels.
However, it is still occasionally referenced in clinical
practice as a rare variant of CAT.

Van Praagh Classification

Van Praagh developed a classification system for the
common arterial trunk in 1965, emphasizing differences in

the aortopulmonary septum and valve morphology [28, 30,
42]. The Van Praagh classification divides the defect into
two main categories—A and B—based on the presence or
absence of the aortopulmonary septal complex:

1. Type A (With an aortopulmonary septal
complex): This type includes partial septation of the
common trunk into pulmonary and aortic components. The
pulmonary arteries may originate from the aortopulmonary
septum or other parts of the common trunk. Subtypes of
Type A depend on the pulmonary artery separation method
and include:

o A1: The pulmonary arteries arise from the common
trunk as a single vessel that then divides into right and left
branches.

o A2: The pulmonary arteries arise separately from
the common trunk, with individual openings.

o A3: Absence of pulmonary arteries, with pulmonary
blood supply occurring through collateral vessels (similar to
Type IV in the Collett and Edwards classification).

2. Type B (Without an aortopulmonary septal
complex): In this type, the aortopulmonary septum is
completely absent, and pulmonary blood flow is supplied by
collateral vessels. Type B commonly includes severe valve
regurgitation, complicating surgery, and worsening
prognosis.

Additional Classification Considerations

Both the Collett and Edwards and Van Praagh
classification systems are foundational; however, further
morphological characteristics may be considered for a more
precise patient assessment and surgical strategy selection:

e  Common Trunk Valve: The valve may have two
to five leaflets, with three-leaflet valves being the most
common. Abnormalities, such as bicuspid or quadricuspid
valves, can lead to regurgitation, necessitating additional
corrective measures during surgery.

e  Coronary Artery Condition: Coronary arteries
may arise from different locations with various deviations
from normal structure. Some anatomical variations, such as
anomalous origins, increase the risk of myocardial ischemia
and require a specialized approach in surgical correction.

e  Associated Cardiac Anomalies: Patients with
CAT often present with other congenital heart defects, such
as ventricular septal defects (VSD), interrupted aortic
arches, or other vascular anomalies. These associated
defects also influence surgical strategy and affect treatment
outcomes.

Clinical Significance of Classification

Classifying the common arterial trunk is essential for
selecting the optimal surgical approach. Types of defects in
which pulmonary arteries have a single origin or proximity
are considered technically simpler for surgical intervention.
Conversely, types with separate pulmonary artery origins or
without major pulmonary arteries require complex
reconstructive  procedures, increasing the risk of
postoperative complications and the need for repeat
surgeries [14, 19, 37, 43, 62].

Using a classification system enables surgeons to better
plan operations and assess the risk of potential complications.
For example, types of CAT with pronounced valve regurgitation
and coronary artery anomalies necessitate a specialized
approach to blood flow restoration and are often associated
with extended postoperative recovery.
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Thus, the Collett and Edwards and Van Praagh
classification systems provide a detailed description of the
morphological features of CAT, essential for adequate
surgical planning and long-term monitoring.

Diagnosis of Common Arterial Trunk

Diagnosing CAT, a rare and serious congenital heart
defect, requires a comprehensive approach and the use of
various imaging techniques to assess the defect’s
anatomical features, and the degree of functional
impairment, and to select the optimal treatment strategy.
Several diagnostic methods are involved, each providing
key data and contributing to a complete patient
assessment.

Chest Radiography

Chest radiography is a basic and often initial imaging
method that can indicate the presence of cardiopulmonary
abnormalities characteristic of the common arterial trunk.
The radiograph may reveal cardiomegaly, an enlargement
of the heart caused by abnormal blood flow combined with
cardiac overload. Signs of pulmonary hypertension are also
often detected due to increased blood flow to the lungs from
inadequate separation of circulations. Pulmonary vessels
appear enlarged and are easily distinguishable on the
radiograph. While chest radiography does not provide
precise visualization of the heart and vessels, it remains
valuable for an initial patient assessment and for identifying
additional pathologies, such as pulmonary hypertension or
congestion in the lungs. This method is also used for
dynamic monitoring during the postoperative period [26,
27].

Echocardiography

Echocardiography, or ultrasound of the heart, is the
primary diagnostic method for the common arterial trunk,
both in the prenatal and postnatal periods. This non-
invasive method does not involve ionizing radiation and
provides real-time imaging of the heart and major vessels.
In the prenatal period, echocardiography can detect the
defect as early as the 18th-24th weeks of pregnancy,
allowing early planning for delivery and subsequent
treatment of the newborn [28, 30]. Postnatal
echocardiography accurately determines the anatomical
features of the heart, including:

e Common Arterial Trunk: Echocardiography allows
visualization of a single vessel exiting the heart and
assessment of the trunk’s valve structure, which may have
two, three, or four leaflets.

e Valve Regurgitation: Using Doppler imaging, an
integral part of echocardiography, it is possible to assess
backflow through the common trunk valve and measure the
degree of insufficiency.

e Pulmonary Arteries: Echocardiography  helps
determine the origin of the pulmonary arteries from the
common trunk, which is crucial for preoperative planning.

o Ventricular Septal Defect (VSD): Nearly all CAT
patients have a VSD, which can be visualized with
echocardiography and measured to assess the need for
intervention.

Echocardiography is widely used both for diagnosis and
for evaluating heart conditions before and after surgery.
Depending on the complexity of the defect and associated
anomalies, additional echocardiographic studies may be

conducted using various modes to gain a comprehensive
view of the cardiovascular system.

Computed Tomography (CT)

Contrast-enhanced CT provides detailed three-
dimensional images of the heart and vessels, making it a
vital part of preoperative assessment, particularly in
complex cases. CT allows for clear visualization of CAT
anatomy, including the origin and location of the pulmonary
arteries, which is especially important for surgical planning
[30, 38]. CT also enables the following:

o Assessment of Pulmonary Artery Stenosis:
Identifying and measuring stenosis in the pulmonary
arteries if present.

o Detection of Abnormal Collateral Vessels:
Revealing compensatory collateral vessels that may
develop to offset impaired blood flow.

o Evaluation of Coronary Artery Anomalies:
Determining the origin of the coronary arteries, which is
crucial to avoid ischemic complications post-surgery.

The three-dimensional images obtained via CT give
surgeons precise data on the structure of the heart and
vessels, allowing for low-risk surgical planning. CT is also
beneficial postoperatively for evaluating the condition of
implanted conduits and identifying possible complications,
such as stenosis or thrombosis [54, 66, 74].

Magnetic Resonance Imaging (MRI)

MRI is preferred for long-term monitoring of heart and
vessel conditions post-surgery. Unlike CT, MRI does not
involve ionizing radiation, making it safer for patients who
require frequent imaging, especially children [38, 40, 54].
MRI provides detailed heart and vessel images and allows
for the assessment of functional blood flow parameters:

¢ Blood Flow and Valve Functionality: MRI precisely
measures blood volumes passing through vessels and valves,
and reveals regurgitation in cases of valve insufficiency.

o Assessment of Pulmonary Hypertension: MRI
evaluates pulmonary blood flow and assesses pulmonary
hypertension risk, particularly important for CAT patients.

o Monitoring Conduits and Prostheses: MRI is useful
postoperatively to detect potential complications, such as
conduit stenosis or prosthetic wear, allowing for timely
intervention.

The main limitation of MRl is the requirement for patient
immobility during scanning, which may necessitate sedation
for children. Additionally, the presence of metal implants
can complicate MRI imaging, requiring alternative imaging
methods in such cases.

Heart Catheterization and Angiography

Heart catheterization is performed less frequently but
remains an important method for assessing hemodynamic
parameters, particularly in patients suspected of having
pulmonary  hypertension.  Catheterization  allows
measurements of pressures in various heart chambers and
vessels and helps determine resistance in pulmonary
vessels. This method provides the following information:

o Pulmonary Artery Pressure Assessment: Elevated
pressure may indicate pulmonary hypertension, influencing
the choice of surgical treatment.

o Anatomical Angiography: During catheterization,
angiography with contrast dye visualizes the coronary
arteries, pulmonary vessels, and aorta, helping to detect
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vessel anomalies and plan interventions, such as stent
placement in cases of stenosis.

o Interventional Procedures: Catheterization can
also be used to expand narrowed vessels or place stents if
blood flow is obstructed.

Although invasive, catheterization is often essential for
precise preoperative planning and vessel condition
assessment when other methods fail to provide sufficient
information.

Genetic Testing and Additional Studies

Since CAT may be associated with genetic anomalies,
such as a 22q11.2 deletion (DiGeorge syndrome), genetic
testing is often recommended for patients. This testing
evaluates inheritance risks and identifies accompanying
genetic factors that could affect prognosis and treatment
strategies. Additional laboratory studies may also be
conducted to assess the condition of other organs and
systems before surgery.

Diagnosing CAT requires the use of multiple imaging
methods to obtain a complete picture of the heart and vessel
condition. Echocardiography is the primary method for initial
diagnosis and postoperative monitoring. CT and MRI offer
detailed data on anatomical and functional blood flow
parameters, especially useful for preoperative planning. Heart
catheterization, although used less often, is essential for
pressure assessment and interventional procedures when
necessary. This comprehensive approach minimizes risks and
enhances surgical outcomes [31, 55, 59].

Surgical Treatment

The surgical treatment of common arterial trunk is
aimed at addressing hemodynamic abnormalities,
separating systemic and pulmonary blood flow, and
restoring the normal structure of the heart and major
vessels. Early complete surgical correction in neonatal or
infancy stages is considered the "gold standard" for treating
this defect. This intervention reduces the risk of severe
pulmonary hypertension and other complications that are
inevitable with conservative management [1, 3, 5, 9, 49, 50,
55, 59]. The main goal of surgery is to create two separate
pathways for blood circulation and eliminate the
interventricular septal defect, significantly improving the
patient's quality of life and reducing the risk of complications
in the future [59, 61, 62, 63, 64].

Historical Overview of Treatment Methods

Before the introduction of complete correction methods
for CAT, palliative surgery was the primary treatment
method. This approach included banding the pulmonary
arteries to reduce pulmonary blood flow, temporarily
alleviating the patient’s condition but not providing long-term
improvement. Palliative operations were performed in cases
where the patient's condition did not allow for complete
intervention, or where the complete intervention was
technically challenging [7, 8, 9, 19, 21, 22, 23]. However,
high risks of complications and limited long-term outcomes
made palliative surgeries undesirable, and they are now
used only in rare cases when radical correction is not
feasible.

In the mid-1980s, advancements in cardiac surgery
enabled the first successful complete correction of CAT in
newborns, marking a turning point in the treatment of this
defect. Since then, the methodology and techniques of the
operation have undergone significant changes to increase

intervention  success and  minimize
complications [10, 12, 28, 29, 68, 69].

Modern Surgical Methods

Modern approaches to the surgical correction of CAT
involve early intervention, typically performed within a few
weeks or months of life. The surgery aims to fully separate
pulmonary and systemic blood flows and correct all
anatomical defects associated with the defect [13, 15, 16,
24,32, 71].

Main Stages of Surgical Correction

1.Closure of the Ventricular Septal Defect (VSD): A
key step of the operation is the closure of the VSD, which is
present in nearly all patients with CAT. This defect is
usually closed using a patch made from the patient's
pericardium or synthetic material. Closing the VSD prevents
blood mixing between the left and right ventricles,
necessary for restoring normal blood flow and preventing
hypoxia of organs and tissues [16, 18, 34, 35].

2.Reconstruction of the Right Ventricular Outflow
Tract (RVOT): After closing the VSD, the surgeon
reconstructs the RVOT, creating a separate path for
pulmonary blood flow. A conduit connecting the right
ventricle to the pulmonary arteries is used for this purpose,
which can be made from various materials, including
biological or synthetic prostheses. Biological conduits (e.g.,
from human or animal tissue) have high biocompatibility,
but their lifespan is limited, especially in children, requiring
replacement as the patient grows [14, 15, 68, 70, 73].

3.Reconstruction of the Common Arterial Trunk:
After creating the pulmonary pathway, the surgeon
proceeds to reconstruct the common arterial trunk to ensure
normal systemic blood flow. This involves removing the
pulmonary arteries' orifice from the common trunk and
creating a direct pathway for aortic blood flow. The common
trunk's vessel wall usually requires reinforcement with
patches to ensure normal aortic functionality and prevent
the development of stenosis and other complications [42,
44,71, 72).

4 Valve Repair or Replacement: The common trunk
valve is often underdeveloped or has significant
regurgitation, necessitating further correction. Minor defects
may allow for valve repair to improve its function. In more
severe cases, when the valve is fully dysfunctional, it is
replaced with a prosthesis, which may be biological or
mechanical, depending on the patient's age, degree of
damage, and material availability [32, 35, 36, 37, 43].

Choice of Materials for Conduits and Valves

One important aspect of surgical correction of CAT is
the choice of suitable materials for conduits and valves.
Biological materials, such as homograft's (donor tissues)
and xenografts  (animal tissues), have good
biocompatibility and can reduce the risk of thrombosis [43,
49, 50]. However, their lifespan is limited, especially in
children, and they are prone to calcification and wear.
Synthetic materials, such as polytetrafluoroethylene
(PTFE), are less prone to calcification and have a longer
service life but require anticoagulants to prevent
thrombosis. The use of bioresorbable materials that adapt
to a child’s growth is a promising area of development,
although these technologies are still in the early stages
[37, 44,48, 73].

Risks and Complications

postoperative
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The surgical treatment of CAT carries a range of risks
and complications, depending on the technical aspects of
the operation and the patient’s overall condition [2, 6, 23].
The most common complications include:

e Thrombosis and Thromboembolism: Conduits and
prostheses are at risk of thrombus formation, especially when
synthetic materials are used. Patients are often prescribed
anticoagulants to prevent thrombosis, although their use may
be limited due to bleeding risk, particularly in children.

o Infectious Complications: Infection of surgical
wounds or prostheses is a serious complication that can
lead to sepsis and requires long-term antibacterial therapy.
Antibiotics and strict control of sterility help reduce the risk
of infection.

e Pulmonary Hypertension: Patients with CAT may
develop pulmonary hypertension due to pulmonary blood
flow overload, complicating the postoperative period and
requiring vasodilators and other medications to stabilize the
condition.

¢ Valve and Conduit Dysfunction: As conduits and
prosthetic valves are subject to wear and calcification,
dysfunction may arise over time, necessitating regular
monitoring and replacement as needed. The rate of
reoperations remains high for CAT patients, especially
among children who grow quickly and need larger
prostheses and conduits as they age.

Early Neonatal Correction

Early complete defect correction is preferable, as it
prevents irreversible changes in pulmonary vessels and
other organs. In the neonatal period, surgery can be
technically challenging due to the small size of the heart
and vessels but provides the best long-term results. Early
correction also minimizes the risk of severe pulmonary
hypertension and related complications [41, 50, 64, 67].

Postoperative Monitoring and Support

After surgery, patients require intensive monitoring and
specialized care, especially in the first weeks following the
intervention. Intensive care methods, such as nitric oxide
inhalation and extracorporeal membrane oxygenation
(ECMO) in cases of respiratory or heart failure, are used.
Postoperative medication often includes heart and lung
function support, blood pressure control, and thrombosis
prevention [7, 11, 12, 14, 15, 22, 23, 31, 39, 52, 58].

In addition, regular imaging methods such as
echocardiography, CT, and MRI are used to assess the
condition of prostheses, conduits, and valves, as well as to
detect possible complications at early stages [18, 19, 20,
21, 24, 25, 28]. Many CAT patients require reoperations
during their lifetime, making postoperative monitoring a
crucial component of successful treatment [60, 64, 65, 67].

Prospects for Improving Surgical Treatment

With technological advancements, new methods and
materials are emerging that could significantly improve CAT
surgical outcomes. One promising area is using 3D printing
to model complex cases and create individualized conduits
and prostheses. These technologies help surgeons better
prepare for surgery and minimize complications. Another
promising area is the development of biocompatible and
growing conduits that can adapt to the child’s growth,
reducing the need for reoperations [11, 18, 41, 60, 64].
Research is also underway in gene and cell therapy to
improve tissue regeneration and adaptation processes,

which could significantly increase implant longevity and
improve patient outcomes.

Thus, surgical treatment of common arterial trunk is a
complex process that requires highly qualified specialists,
modern materials, and constant monitoring. Modern
methods significantly improve patient prognosis for this
defect, but risks and complications require attention [2, 6,
45, 46, 57, 58, 67]. As technology develops and new
methods emerge, CAT patients will have more opportunities
for a full life with minimal post-treatment consequences.

Long-Term Outcomes and Patient Follow-Up

Long-term follow-up for CAT patients is an integral part
of treatment. After the primary surgery, various
complications may arise, such as prosthetic valve
dysfunction, pulmonary artery stenosis, and the
development of pulmonary hypertension. The most
common complications include valve insufficiency
progression and conduit dysfunction, requiring periodic
updates.

Regular imaging studies, such as echocardiography,
MRI, and CT, allow for assessing heart and vessel
conditions, detecting early-stage complications, and
preventing their further development. In some cases,
catheterizaton may be needed for interventional
procedures such as stent placement or stenosed vessel
dilation [19, 21, 32, 48, 50, 53, 56, 58, 65]. CAT patients
should also be monitored by a cardiologist throughout their
life, as there is a risk of late complications, including
pulmonary hypertension and prosthesis wear.

In recent years, the use of 3D technologies, such as 3D
printing, has been actively developing to model complex
cases and prepare for operations. These technologies help
surgeons better plan interventions and assess heart
anatomy, increasing accuracy and reducing complication
risk [30, 33, 36, 39, 41, 56]. In addition, new interventional
cardiology methods and improved materials for prostheses
and conduits also contribute to better long-term outcomes.

Conclusion

The common arterial trunk is a rare and complex
congenital heart defect that requires early diagnosis and a
specialized treatment approach. The prognosis for patients
with this defect is significantly improved by modern
diagnostic methods and surgical treatment. Despite
advancements in cardiac surgery and diagnostics, the
common arterial trunk remains a challenging medical issue
due to its anatomical variability, the need for lifelong
monitoring, and potential complications that may
necessitate repeat interventions.

The defect classification systems proposed by Collett
and Edwards, as well as Van Praagh, allow cardiac
surgeons to better plan treatment by taking into account the
location of the pulmonary arteries and the anatomical
features of the common arterial trunk. Each classification
emphasizes different aspects of the defect's morphology,
supporting an individualized approach to treatment and
enhancing the success rate of surgical interventions.

Diagnostic methods such as echocardiography,
computed tomography, magnetic resonance imaging, and
catheterization play a crucial role in accurate visualization of
the heart and major vessels. Echocardiography remains the
primary method for both diagnosis and monitoring, enabling
detection of structural abnormalities and assessment of the
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heart's condition postoperatively. Computed tomography
and magnetic resonance imaging provide high-quality
imaging, especially valuable in complex cases and for long-
term follow-up. Catheterization helps evaluate the functional
status of the heart and blood vessels, particularly when
hemodynamic parameters and pulmonary pressure
information are required.

Surgical treatment of the common arterial trunk aims to
separate pulmonary and systemic blood flow and to correct
anatomical defects. The main steps of surgery include
closing the ventricular septal defect, reconstructing the right
ventricular outflow tract, and restoring aortic blood flow. The
use of conduits and prostheses facilitates the establishment
of a functionally complete circulation; however, it requires
regular follow-up due to possible material wear and the
need for replacements as the patient grows.

Long-term follow-up for patients with a common arterial
trunk is essential due to their susceptibility to complications
such as pulmonary artery stenosis, prosthetic valve
dysfunction, and pulmonary hypertension. Modern imaging
methods, including magnetic resonance imaging and
echocardiography, allow for timely detection and correction
of emerging issues, thereby enhancing the quality of life
and survival rates for these patients.

In conclusion, managing patients with a common arterial
trunk requires a comprehensive and individualized approach,
starting with early diagnosis, the application of high-precision
imaging techniques, and continuing with long-term
postoperative follow-up. With further advancements in
technology, such as 3D printing, improved prosthetic materials,
and expanded genetic diagnostic capabilities, there is potential
to improve the prognosis and quality of life for patients with this
complex congenital defect.
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