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ABSTRACT

Relevance: Congenital heart defects (CHD) account for one-third of all congenital malformations and occur in 0.7-1.7% of
newborns. Interrupted aortic arch (IAA) is quite rare, accounting for 1% of CHD. [AA is an unusual shape of critical neonatal
heart disease in which there is a lack of continuity between the ascending aorta and the descending thoracic aorta. [AA is almost
always severe in the neonatal period and requires urgent corrective surgery.

This study aimed to identify gaps in knowledge, suggest directions for in-depth research through critical analysis, and
improve our understanding of risk factors and mechanisms of embryology that contribute to aortic arch interruption to improve
the approach to diagnosis and treatment.

Materials and Methods: A literature search was conducted in electronic databases PubMed, MEDLINE, Web of Science,
Google Scholar, and e-library. The review covered 20 sources meeting the inclusion criteria.

Results: We systematize the available literature data on embryology and risk factors to improve the IAA diagnosis and
treatment approach. We found that aorta development begins at Week 3 of pregnancy, and the main factor in further IAA etiology
is the chromosomal deletion 22q11.2.

Conclusion: Understanding the timeline during early embryonic development plays a critical role in aortic arch formation.
Abnormalities occurring in this period, such as chromosomal deletions, may contribute to IAA. This finding highlights the
importance of genetic factors in the etiology of this condition and the potential for genetic screening and counseling for individuals
with chromosomal abnormalities, especially those in the 22q11.2 region.

Keywords: congenital heart defect (CHD), anatomy, interrupted aortic arch (IAA), epidemiology.
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AHHOTALIUS

AkTyanasHocTh: Bpoxxnennsie mopoku cepana (BIIC) cocTaBnsioT TpeTh BceX BPOXKACHHBIX TOPOKOB Pa3BUTHA U BCTpe-
qatotcs y 0,7-1,7% noBopoxnennsix. [lepepoiB nyra aopter (ITJIA) BcTpeuaeTcst moBoibHO penko, coctasisis 1% BIIC. TIJIA
SIBISIETCSI peIKOi (POPMOI KPUTHUECKOTO HEOHATAILHOTO TIOPOKA Cep/ilia, PU KOTOPOM OTCYTCTBYET ITPEEMCTBEHHOCTh MEXKITY
BOCXOAALIEH a0pTOl ¥ HUCXOASIEH rpyaHoil aopToi. ITJIA moutu Bcerna npoTeKaeT TSXKEIO B HEOHATAJIbHOM IIEPUOAE U Tpe-
OyeT CPOYHOM KOPPEKTUPYIOIIEH ONepaIiH.

Iesn ncciie0BaHNs — BBIABICHHE IPOOETIOB B 3HAHUSIX, MPEATIOKEHNE HAIPABICHUH ISl yTIITyOJICHHOTO NCCIIEJOBAHNUS T10-
CPE/ICTBOM KPUTHUYECKOTO aHA/lM3a U YJIydllIeHHEe HAIIero MoHUMaHusi (pakTOpOB pHUCKA, MEXaHM3MOB AMOPHOJIOTHH, KOTOPbIE
CHOCOOCTBYIOT MPEPHIBAHHIO JAYTH a0PTHI, IS COBEPIIEHCTBOBAHMS TTOJIX0/1a K IMArHOCTUKE U JICYEHUIO.

Marepuasabl 1 MeTobI: [IonCK aUTEpaTyphl OCYIIECTBISIICS B IEKTPOHHBIX 0a3ax maHHbIX PubMed, MEDLINE, Web of
Science, Google Scholar u 3nekTpoHHOI OMOIHOTEKE C CIIOIB30BaHNEM KITFOUEBBIX CIIOB. B aHanmm3 ObutH BKITIOYEHBI 20 UCTOY-
HHUKOB, KOTOPBIE COOTBETCTBOBAIN KPUTEPHAM BKIIFOUCHHMSI.

© 2023 Reproductive Medicine, Published by Kaz Med Print LLP. “
This is an open-access article under the (http://creativecommons.org/licenses/by/4.0/).
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Pe3ysnbrarbl: bbuti crucTeMari3upoBaHbl MMEIOIUECS JIUTEpaTypHbIC JaHHBIE IO YMOPUONIOTUH U (pakTopam pucka Jyis Co-
BEPIICHCTBOBAHMS O/IX0/1a K TMarHOCTHKE M jiedeHuo [1JIA. ABTOpbI 0OHapYKWIIH, YTO Pa3BUTHE aOPTHI HAUMHACTCS Ha 3 He-
nere 6epeMeHHOCTH, M OCHOBHBIM (DaKTOPOM JTANbHEHINEH STHONOTHH SBIAETCS XpOMOCOMHast aenerms 22q11.2.

3akmiouenne: [ToHnMaHue BpeMEHHOW HIKAIbl BO BPEMsi PAHHET0 SMOPHOHAIILHOTO PAa3BUTHUSI UTPACT PELIAIOIIYIO POJb B
(hopMHpOBaHUM yTH A0PTHl. AHOMAJIHMH, BO3HUKAIONIME B ATOT MEPHOJI, TAKUE KaK XPOMOCOMHBIE JEJIEIINH, MOT'YT CIIOC00-
cTBOBaTh pazBuTHio I1JA. DTOT BBIBOA MOMIEPKUBAECT BaKHOCTh TCHETHUECKUX (PAKTOPOB B 3THOJIOTHUU 3TOTO COCTOSHUS U
MOTECHOHAJI IJId FTCHETUYCCKOI'0 CKPUHUHI'A U KOHCYJIBTUPOBaHU A J'IIO)ICIZ C XpOMOCOMHBIMHU aHOMAJIUAMU, 0COOEHHO B 06J'IaCTI/I
22ql1.2.

KutioueBble ciioBa: gpooicoennuiil nopox cepoya (BIIC), anamomus, nepepwig oyeu aopmei (I1J]A), snudemuonozus.
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AHJIATIIA

O3exTiniri: Tya Oitken xypek akaybl (TBXA) 6apipik Tya OiTKeH KeMICTIKTEp/IiH YIITeH Oip OeiriH KypaiIsl )koHe jkaHa
TyraH Hopectenepmain 0,7-1,7%-biHaa 6omazpl. Aopta gorackiHbIH y3inyi (AY) ete cupek ke3meceni, oHbIH yiecine THXKA-
HbIH 1%-b1 THECLTI. AJlY — KOTepiHKI KOJKa MEH KeMill KeJle )KaTKaH TOpaKaj bl KOJIKa apachlHa Ca0aKTaCThIKTHIH KOKTHIFbI
OalKaNaThIH KYPEKTiH HEOHATAIIBIK aKaybIHBIH Wi Ke3aeceTiH mimiHi. AJ[Y HeoHaTamIplK Ke3eHAe opAailbIM IEepIiK ayblp
0ot bl )KOHE HIYFBUT TY3€TY ONEPALMSICHIH Tajall eTell.

3epTTeyain MaKcaThl — OJIKBUIBIKTAp bl aHBIKTAYFa, CIHH TAJIAY apKbUIbI TEPEH 3epTTEY OaFrbITTapblH YChIHYFa XKoHE aopTa
JIOFACHIHBIH Y3UTyiHe BIKITaJ €TeTiH Kayiln (hakTopiapbl, SMOPHOJIOTHSI MEXaHU3MIEPl Typaibl TYCIHITIMI3I )KaKcapTyFa, Iua-
THOCTHKA MEH eMJieyTe KO3KapacThl dKaKcapTyFa OarbITTallFaH.

Marepuanaap men aicrep: Ouicrep: Oneouerri i3ney PubMed, MEDLINE, Web of Science, Google Scholar sxone e-library
AIIEKTPOH/IBIK IePeKKOpIaphIHAa KIAT CO3CpAl Maianiana OTEIPHI Xyprisingi. Tanmayra Kocy KpuUTepHiiiepine caif KeleTiH
20 nepeKke3 eHri3ii.

Horuikenepi: A/IY nuarHoCTHKachl MEH eMJIey TACUIIH XKaKcapTy YIIiH SMOPHOJIOTUs JKoHE Kayill (akTopiaapsl Typajibl 9Je-
OmeTTiH Komaa 0ap AepeKTepiH Kyleneimi3. AOPTaHbIH AaMybl JKYKTUTIKTIH 3 anTacklHaH OacTalaThIHBIH aHBIKTAIbIK, aj O/laH
opi AZ1Y 3THONOTHSICHIHBIH HET13ri pakTOpbl XpOMOCOMAIIBIK 3k0t0 22q11.2 GobIn TabbuIab!.

KopobiTbinabl: Epre sMOpHOHIBIK JaMy Ke3iHJEeri yakbIT HIKaJachlH TYCIHY KOJIKA apKAaChIHBIH KaJIBIITACYbIHa MaHBI3-
IbI peut atkapaabl. OChl Ke3eHAe OPBIH ajliFaH aybITKYJap, MBICAJbI, XPOMOCOMAJBIK oronap AJ[Y-ra BIKIas eTyi MyMKiH.
E¥J'I KOPBITBIHABI OCBI )I(aF,E[aﬁ,HBIH OTHOJIOTUSCBIHAArbl I'€HETUKAJIBIK q)aKTOpHap}ILIH MaHBI3AbUIBIFBIH XKOHE XpOMOCOMa-
JIBIK aybITKYJIaphl Oap anampaapra, acipece 22q11,2 eHipaeri ajamaapra reHeTHKAIBIK CKPUHHUHT )KOHE KEHec Oepy aJieyeTiH
KOpCeTe/Ii.

Tyitinai cesnep: mya 6imren acypex axayvl (THXKA), anamomus, aopma oozacwvinwiy y3inyi (A4Y), snudemuonozus.
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Introduction: Congenital heart defects (CHDs) account
for a third of all congenital malformations and 17.9 per 1,000
newborns worldwide. Interrupted aortic arch (IAA) is quite
rare, accounting for 1% of all CHD cases. IAA is a defect
dependent on the patent ductus arteriosus, as it is the only
way blood flow can move to places far from the rupture. In
1778, it was first described by Steidel, and then in 1959, it was
classified into three types by Celoria and Patton [1]. Without
treatment, the average age of patients is 4-10 days [2], usually
after the physiological closure of the patent ductus arteriosus.
However, fortunately, mortality from CHD decreased by
34.5% worldwide between 1990 and 2017, mainly due to
the rapid development of diagnostic imaging, drugs, and
accumulated surgical experience, and therefore improved
postoperative survival, often requiring further intervention
to eliminate the aortic arch residual or recurrent obstruction
[3]. Congenital anomalies and variations of the aortic arch
range from asymptomatic variations, mostly detected by
chance, to clinically symptomatic variations that cause
respiratory distress syndrome or esophageal compression [4].
Radiologists and clinicians should be aware of the options
for IAA because they can have important consequences in
diagnosis and classification, the choice of treatment tactics in
managing patients, and further prognosis. IAA is a complex
congenital cardiovascular malformation characterized by
a lack of luminal continuity between the ascending and
descending thoracic aorta. Also, an additional displacement of
the posterior conical septum to this defect, leading to a defect in
the interventricular septum as a concomitant defect, is present
in approximately 73% of all cases. In addition to the defect of
the interventricular septum, IAA can be associated with other
more complex cardiac anomalies; for example, transposition
of the main arteries, arterial trunk, aortopulmonary window,
single ventricle, atresia of the aortic valve, double outlet
right ventricle. Due to the incorrect location of the septum,
there may also be an obstruction of the outflow tract of the
left ventricle, which was previously considered the etiology
of this defect. However, more recent evidence shows multiple
genetic disorders associated with IAA, such as microdeletion
of chromosome 22ql1 or Di George syndrome, present in
50% of patients with IAA. It is currently the most well-known
etiology of this defect [5]. This review will describe the
embryological development and anatomy of the thoracic aorta
and discuss the types and comorbidities of IAA.

This study aimed to identify knowledge gaps, suggest
directions for deep research through critical analysis,
and enhance our understanding of the anatomical factors
contributing to interrupted aortic arch to better the approach
to diagnosis and treatment.

Materials and Methods: A literature search was carried out
in electronic databases PubMed, MEDLINE, Web of Science,
Google Scholar, and e-library, using keywords. The review
included 18 full-text articles published in English or Russian
over the past decade and excluded duplication or repetition of
information and media articles.

The review selected important publications and represented
the aspects of the issue. Following the analysis of the article
abstracts, the full-text versions of the associated articles were
included in the Mendeley database and verified for duplication.

Results:

Embryology

Understanding the normal development of the aortic arch
is essential to understanding and classifying the various
subtypes of aortic arch anomalies and variants. Two distinct
developmental models can explain the development of the
great vessel system. The development of the aorta begins
on Week 3 and is completed by Week 8 of pregnancy. The
system of main arteries, including the aortic arch, arises
from six pairs of pharyngeal arch arteries, each of which
connects the dorsal and ventral primitive aorta. These

primitive arches appear separately, regress, and eventually
reconstruct and transform into parts of the large vessel
system, including the aortic arch, arch branches, ductus
arteriosus, and proximal segments of the pulmonary
arteries. This embryological model was originally proposed
in Rathke’s classic diagram (Fig. 1). The primitive first and
second arcs regress with the first, and the residual areas
become maxillary, sublingual, and stirrup arteries. The
primitive fifth aortic arch usually regresses but may rarely
persist as a double aortic arch [6]. A mature system of aortic
arches forms as some of the primitive arcs regress while
others persist and develop. After some arches regress, the
remains of the third, fourth, and sixth primitive arcs give
rise to mature large vessels. The third arch becomes the
common carotid and proximal internal carotid arteries, and
the fourth arc forms the terminal arch of the mature aorta.
The primitive sixth arch is preserved as a segment of the
pulmonary arteries and arterial duct. The mechanism for
determining the persistence or regression of segments of
the aortic arch is not fully known [5, 6].

. RICA RECA LECA LICA

Dorsal aortae

Ductus arteriosus

Intersegmental artery

Legend: BCA — brachiocephalic artery, CCA — common
carotid artery, LECA — left external carotid artery, LICA —
left internal carotid artery, LSA — left subclavian artery,
RECA — right external carotid artery, RICA — right internal
carotid artery, RSA — right subclavian artery

Figure 1 — Schematic representation of a Rathke diagram:
A — pair of intersegmental arteries (straight arrows) arises
from the aortic sac; B — schematic representation of normal
aortic arch and branch vessels development [3]

The transverse arch of the aorta is formed from the left
fourth arch of the aorta (Fig.l A). Six paired branchial
arches (numbered 1 to 6) connect the paired ventral aortae
(arrowheads) and dorsal aortae (curved arrows). A pair of
intersegmental arteries (straight arrows) arises from the
aortic sac (Fig.1 B). Selective involution of the branchial arch
segments results in the final adult aortic arch and is thought
to be the main mechanism underlying arch and branch vessel
anomalies [3]). Abnormalities in the left fourth aortic arch
formation lead to aortic arch break types B and C. Type A
IAA is essentially the most severe form of aortic coarctation
and is likely associated with conditions that result in
decreased fetal left ventricular exit and, therefore, decreased
flow through the aortic isthmus, including obstruction of
the left ventricular outflow tract. Type B TAA occurs almost
exclusively in combination with a posterior deviation of the
septum, leading to a violation of the septum and a narrowing
of the outflow of the left ventricle [6]. The aortic valve is
often bicommissural (at least 30% of all IAAs) and may
have varying degrees of hypoplasia. IAA is most commonly
found in the left-sided aortic arch but can also occur in the
right aortic arch [7].
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Etiology

All newborns with IAA are identified when the patent
ductus arteriosus closes within the first two weeks after birth.
The exact etiologies of IAA have yet to be elucidated, but [AA
can be considered a phenotype of heterogeneous etiologies.
For example, approximately 50-80% of patients with type
B IAA have a genetic etiology, such as Di George syndrome
and chromosome deletion of 22q11 [8]. In 1968, Di George
described a small group of patients identified in immunology
clinics with distinct facial features, thymus hypoplasia or
aplasia, parathyroid hypoplasia, and CHD. Cytogenetic and
molecular analysis of patients with Di George syndromes
and conotruncal facial abnormalities showed that almost
90% of such patients had a common genetic etiology, namely
microdeletion of chromosome 22q11.2 [9]. 22q11.2DS is an
autosomal dominant syndrome of deletion of adjacent genes.
Descendants of patients have a 50% chance of inheriting
the 22q11.2 deletion. The 22ql1.2 deletion syndrome is
the most common, occurring in about 1 in 4 to 6,000 live
births. It is one of the most common chromosomal changes
associated with congenital heart disease. The spectrum of
CHDs associated with 22q11.2DupS has been described in
only a few studies. CHD is less common among patients with
22q11.2DupS compared to patients with 22ql11.2 deletion
syndrome (22q11.2DelS) and is more diverse, including aortic
arch-deluge conotruncal defects, septal defects, and left-sided
obstructive lesions. Earlier studies in hospitals reported that
75-80% of patients with a score 0f22q11.2 had CHD. The main
clinical manifestations 0f22q11.2DS include CHDs, especially
malformations of conotruncus (defect of the interventricular
septum, Tetralogy of Fallot, IAA, and common arterial trunk)
[10]. Maternal factors such as advanced maternal age, maternal
diabetes, and exposure of the mother to teratogenic agents
during pregnancy are suggested potential risk factors for [AA.
Maternal health and prenatal care are critical in reducing
the likelihood of congenital heart anomalies, including IAA
[11]. Certain infections during pregnancy, such as rubella,
have been associated with an increased risk of congenital
heart defects, including IAA. Additionally, exposure to
environmental toxins or medications during critical periods of
fetal development may contribute to the development of these
anomalies [12]. The transverse aortic arch protrudes from the
left quarter of the aortic arch, and abnormalities in the left
quarter of the aortic arch are responsible for type B and type
C TAA. Type A TAA is essentially the most severe form of
aortic coarctation and is likely associated with the condition
that leads to the development of fetal left ventricular exit
and therefore to decreased flow through the aortic isthmus,
including obstruction of the left ventricular outflow pathway.

Epidemiology

According to the latest epidemiological data, the incidence
of IAA varies depending on the population studied, with rates
ranging from 0.1 to 3.7 per 10,000 live births. The prevalence
of IAA is generally low, estimated to be less than 1 per 10,000
live births.

Mortality

Infants with IAA are at high mortality risk, particularly if
the defect is not diagnosed and treated promptly. The reported
mortality rate for untreated IAA is approximately 90%, and
even with prompt treatment, the mortality rate remains high
(approximately 30%) [13].

Risk factors: The etiology of IAA is not fully understood,
but some risk factors have been identified. These include
chromosomal abnormalities (such as DiGeorge syndrome),
maternal diabetes, and exposure to certain medications or
toxins during pregnancy [14].

According to a retrospective study published in the Journal
of Pediatric Surgery in 2019, aortic arch rupture is a rare but
severe complication of aortic coarctation repair in children,
with an estimated incidence of 0.15% (9/5947) in the study

population. The study also found that aortic arch rupture was
associated with a high mortality rate (67%) and that younger
age and low weight at surgery were risk factors for developing
this complication.

Associated Conditions

Most (~95%) cases are associated with septal defects. The
risk of mortality in IAA is increased due to the associated
complex abnormalities. A more commonly associated
heart defect with IAA is a defect in the interventricular
septum. Posterior deviation of the conal septum (relative
to the ventricular septum) leads to improper alignment of
the VSD (ventricular septal defect) and can contribute to
hemodynamically significant obstruction of the excretory
tract of the left ventricle. Other anatomical features that may
contribute to obstruction of the left ventricular excretory
tract include the hypoplastic aortic ring and/or bicuspid
aortic valve with commissural fusion and the bulge of the
Moulaert muscle (a bundle of muscles protruding from the
wall of the left ventricle to the excretory tract of the left
ventricle). A clinically significant atrial septal defect is
more common in the form of a stretched (or large) patent
foramen ovale. Various sporadic ventricular heart defects
occur in 11% of patients with IAA. The development of a
hemodynamically significant subaortic membrane may also
occur within 1-2 years after surgical correction of IAA in
newborns [14].

The conal septum is deflected posteriorly in almost all
cases of type B IAA, which leads to VSD and narrowing
of the outflow of the left ventricle. Type B IAA combined
posterior deviation septum in 30% have a bicommissural
aortic valve. A typical phenomenon, especially in type B
IAA with concomitant Di George syndrome, is the aberrant
right subclavian artery [15]. The aberrant right subclavian
artery develops on the right side of the proximal descending
aorta near the beginning of the left subclavian artery. The
aortopulmonary window, a defect in the interventricular
septum, or the transposition of the main arteries are more
often associated with a type A break [16].

K. Friedman conducted a systematic review to examine
the literature on the description of the embryology and
anatomy of the aortic arch system and found that the aberrant
right subclavian artery is common in type B with VSD and is
associated with a worse outcome. The proposed mechanism
for worse outcomes is that there is less outflow of the left
ventricle and ascending aorta during the life of the fetus
since the aberrant subclavian is distal to the patent ductus
arteriosus (PDA) and, therefore, blood circulation goes
through the IAA [15].

Hemodynamics

Physiology in TAA depends in part on associated heart
disease. Regardless of concomitant lesions, lower extremity
blood flow depends on the type of IAA. Normally, the fetal
right ventricle provides most of the lower body circulation,
with only 10% of the combined fetal cardiac output crossing
the aortic isthmus. Thus, it is not surprising that the fetus
tolerates IAA well. After birth, the IAA usually closes within
the first week of life, resulting in lower body hypoperfusion
and enlargement after left ventricular exercise, followed by
metabolic acidosis, renal failure, left ventricular dysfunction,
and circulatory collapse [17].

Classification

According to the Celoria and Patton classification, [AA
can be grouped into three types, depending on the site of the
disruption [2]:

Type A: The disruption is located distal to the left subclavian
artery; the second most common disruption represents
approximately 13% of the cases.

Type B: The disruption is located between the left carotid
artery and the left subclavian artery; this is the most common
anomaly, representing approximately 84% of the cases.
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Type C: The disruption is located between the innominate
artery and the left carotid artery; this rare type represents
approximately 3% of all cases.

These three types of IAA can be sub-classified according to
the origin of the subclavian artery:

Type 1: Normal origin of the subclavian artery.

Type 2: Aberrant right subclavian artery, found distal to the
left subclavian artery.

Type 3: Isolated right subclavian artery; found originating
from a right patent ductus arteriosus.

In TAA type A, the arch is interrupted distal to the left
subclavian artery’s origin. This anomaly is thought to be
caused by an abnormal regression of a part of the left fourth
arch at the end of development after the left subclavian artery
has relocated to its normal position. Type A is the second most
common type of IAA. It affects 30-40% of people with IAA
[18].

In TAA type B, the arch is interrupted depending on where
the left common carotid and the left subclavian arteries start.
Type B is the most common type of IAA, accounting for
50-60% of cases. More than half of the time, IAA type B is
associated with 22q11.2 microdeletion and other features
outside the heart. Type B is often part of specific syndromes,
such as DiGeorge’s syndrome.

In type C IAA, the arch is ruptured between where the
brachiocephalic artery and the left common carotid artery
start. This anomaly is thought to be caused by the ventral
part of the left third and fourth arches moving backward in an
unusual way. Type C is the rarest form of IAA, making up less
than 5% of cases [19].

Thus, it has been established that it is necessary to study
the anatomical and morphological features of this defect
for the diagnosis and development of treatment tactics in
the pediatric population, and it is necessary to take into
account the type and localization of the defect, which plays
an important role in the outcome of this defect. This study
showed that the aorta development starts on Week 3 of
pregnancy, and the 22ql11.2 chromosomal deletion is the
main factor for the future disease etiology. Patient survival
depends on the severity, time of diagnosis, and treatment of
congenital heart disease. Factors associated with mortality
include low birth weight [20].

Discussion: The presented article provides a comprehensive
overview of the interrupted aortic arch (IAA), its embryological
development, anatomy, associated conditions, and risk factors. It
also highlights the importance of accurate diagnosis and timely
management to improve patient outcomes. Overall, the article
presents valuable insights into the understanding of IAA and
offers suggestions for further research to enhance our knowledge
in this field. The discussion of the embryological development of
the aortic arch and the associated abnormalities leading to IAA
provides a solid foundation for understanding the pathogenesis
of this congenital heart defect. The description of Rathke’s classic
diagram and the transformation of primitive arches into mature
large vessels is informative. The discussion emphasizes the
significance of the left fourth aortic arch in forming the transverse
arch of the aorta and its relation to type B and type C IAA.
Understanding these anatomical factors is crucial for accurately
diagnosing and classifying the different subtypes of IAA. The
article highlights the role of genetic factors in the etiology of
TAA, particularly the association with DiGeorge syndrome and
microdeletion of chromosome 22ql11.2. This section focuses
on the importance of genetic testing and evaluation in patients
with IAA, as it may influence treatment decisions and prognosis.
The article effectively discusses the commonly associated heart
defects with IAA, particularly the defect in the interventricular
septum, and the impact of these conditions on the hemodynamics
of the heart. The discussion highlights the complexity of IAA
and the need for a comprehensive approach to managing patients
with multiple coexisting anomalies. According to Celoria and
Patton, the classification of IAA is well-described, along with the
subtypes based on the origin of the subclavian artery.

Conclusion: The embryological development of the
aortic arch is discussed, starting from Week 3 of pregnancy,
involving six pairs of pharyngeal arch arteries that eventually
form the aortic arch and related structures. Abnormalities
during this process, like chromosomal deletion 22q11.2, are
linked to IAA, emphasizing the importance of genetic factors
in its etiology.

The article also discusses the classification of [AA into three
types (A, B, and C) based on the disruption site, associated
conditions, and risk factors. Timely diagnosis and management
are crucial, as untreated IAA can have a mortality rate of
approximately 90%.
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