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Interrupted aortic arch – case report
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ABSTRACT
Interrupted aortic arch is a rare ductal-dependent congenital heart malformation, accounting for 1.5% of all MCC, 2 in 
100,000 cases of live newborns are diagnosed with IAA. We present the case of a 3-month-old infant who came to our 
clinic on the recommendation of the family doctor. On clinical examination, he presented an affected general state, peri 
oronasal cyanosis during moments of agitation, grade III/6 systolic murmur present throughout the precordial area, heart 
rate = 160 beats/min, respiratory rate = 45 breaths/min, SaO2 = 86 – 91% in atmospheric air, liver 4 cm below the costal 
rim. Echocardiography revealed a complete ductal-dependent congenital heart malformation, interrupted aortic arch, 
persistence of ductus arteriosus, wide muscular ventricular septal defect, hypoplasia of the ascending aorta. The angio-
CT examination confirmed the diagnoses from the echocardiography. During the genetic examination, the suspicion of 
DiGeorge syndrome was raised, which is why MLPA for microdeletions was required. The first therapeutic act performed 
was represented by maintaining the patency of the arterial channel. The patient was transferred to a clinic in Italy for the 
surgical intervention.
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InTRoduCTIon

Interrupted aortic arch is a rare congenital duct-
al-dependent cardiac malformation, accounting for 
1.5% of all MCC, 2 in 100,000 cases of live newborns 
are diagnosed with IAA [1,2]. There is a partial or 
total discontinuity of the lumen aortic between the 
ascending aorta and the descending aorta, if the dis-
continuity is partial, the lumen appears as a band of 
fibrous tissue, but with hemodynamic effects simi-
lar to the total discontinuity of the aortic lumen 
[1,3]. This aortic arch malformation has a mortality 
of approximately 90% in the absence of prompt sur-
gical intervention [1,2,3,4].

Steidele, describes for the first time the inter-
rupted aortic arch in 1778, and Celoria and Palton 
classify the interrupted aortic arch according to the 
place where the discontinuity is on the path of the 
aortic arch into three types, type A, Type B, type C 
[3,5,6,7,8]. According to studies, type B is the most 
common type of interrupted aortic arch, with a 
prevalence of 52% - 90% [3].

The association of AI with other cardiac malfor-
mations is common, the most common being the in-
terventricular septal defect (70% – 80%) [3,9].

Genetically, IAA associates in a percentage of 
50% of cases the 22q11.2 deletion, this deletion has 
been associated in a large percentage (75%–85%) 
with congenital heart malformations. The 22q11.2 
deletion is also present in patients diagnosed with 
DiGeorge Syndrome, a genetic condition that in 50% 
of cases is also found with IAA [1,2,3].

The clinical picture can be initially poor, patients 
can be asymptomatic until the moment the atrial ca-
nal closes, most often in the first 72 hours after 
birth, the onset of symptoms overlaps with the clo-
sure of the atrial canal, they vary from signs of heart 
failure to cardiogenic shock and death in the ab-
sence of medical intervention [3,10,11].

During the clinical examination, we will be able 
to observe the bulging of the precordial region with 
ample pulsations of the right ventricle, on listening 
we will detect a galloping rhythm, with a systolic 
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murmur grade II -III/ 6 basal or holosystolic mur-
mur and 2 doubled noises [3,10,11].

The diagnosis can be made from intrauterine 
life, the long axis of the heart with the emergence of 
the aorta can help us highlight the intrauterine aor-
tic arch, both in the three-vessel section with the tra-
chea and in the parasagittal section, a portion of the 
aortic arch can be visualized, helped by Doppler 
color [12,13,14].

Postnatally, clinical examination together with 
paraclinical investigations will establish the diagno-
sis. Echocardiography is the preferred investigation 
for establishing the diagnosis, being a non-invasive 
maneuver, it highlights and describes the location 
of the interruption of the aortic arch.

The therapeutic management is divided into 
three moments defined by the surgical act; thus, we 
will have a preoperative, operative and postopera-
tive approach.

Essential immediately after the diagnosis of IAA 
is the start of prostaglandin E1 (PGE1) therapy, with 
the role of maintaining or reopening the arterial 
channel, followed by hemodynamic stabilization 
[3,7,8]. Medical advances have shortened the appro-
priate time for surgery from 6 weeks to the first 
week of life. According to the studies, it is preferable 
to solve the IAA in a single surgical act, a method as-
sociated with fewer reinterventions [15,16,17].

We present to you a special case of interrupted 
aortic arch, a duct dependent congenital heart mal-
formation, in an infant, which associates wide mus-
cular interventricular septal defect, hypoplasia of 
the ascending aorta, pulmonary arterial hyperten-
sion, Ross class IV heart failure, with DiGeorge syn-
drome in observation.

The written informed consent was obtained 
from the patient’ s mother prior to publication of this 
case.

CASe pReSenTATIon

We present the case of a 3-month-old infant, who 
was hospitalized for the first time in the Cardiology 
Clinic on the recommendation of the family doctor.

During the clinical examination, he presented a 
general affected state, peri oronasal cyanosis during 
moments of agitation, grade III/6 systolic murmur 
present in the entire precordial area, heart rate = 
160 beats/min, respiratory rate = 45 breaths/minute, 
SaO2 = 86 – 91% in atmospheric air, liver 4 cm below 
the costal margin. He was fed by gavage with good 
digestive tolerance.

paraclinical examinations

The echocardiography performed at admission 
(25.08.2021) revealed a wide muscular ventricular 
septal defect (5 mm), with a left-right shunt present, 

the trunk of the pulmonary artery significantly di-
lated, pulmonary artery – 14 mm, Z score = + 4.38, 
with a pressure gradient of 7 mmHg, dilated left 
branch of the pulmonary artery – Z score = + 3.69, 
dilated left heart, ascending aorta and corsa of the 
aorta were hypoplastic and interrupted, descending 
aorta with apparent origin from the left branch of 
the pulmonary artery plus reduced caliber.

On 26.08.2021, a CT angiogram was performed, 
which confirmed the suspicion of an interrupted 
aortic arch, with the origin of the descending aorta 
from the arterial canal, which is still persistent with 
a caliber of 4 mm, the descending aorta with a ca-
liber of 58 mm, the sub clavicular artery left with a 
caliber of 23 mm, ascending aorta with a caliber of 5 
mm. The trunk of the pulmonary artery has an in-
creased caliber - 117 mm, the branches of the pul-
monary artery - right branch - 68 mm, left branch 90 
mm.

Treatment with Alprostadil 0.05 micrograms/kg/
min was instituted, 12 hours after the initiation of 
the therapy the infant showed marked psychomotor 
agitation and desaturation, which is why the Alpros-
tadil administration is interrupted for 2 hours and 
re-introduced with half the initial dosage for 2 hours 
after which it is returned to the initial dose which is 
well tolerated.

Control echocardiography confirmed that the 
ductus arteriosus remained open and that the ca-
liber of the descending aorta was slightly increased 
compared to the previous day.

Laboratory tests were within normal limits.
During the genetic consultation, a child with fa-

cial asymmetry, displaced ears, bulbous nose, a cafe 
au lait spot, an extended Mongolian spot, sacral fos-
sa, ventricular septal defect, aortic arch observation 
was described. Analyzes are collected for MLPA mi-
crodeletions. Hypoplasia of the thymus from CT an-
giography raises the suspicion of microdeletion 
22q11.2 – DiGeorge syndrome.

He is transferred to IRCCS Policlinic San Donato, 
Milan, Italy, with the serious general condition, afe-
brile, oxygen-dependent, fed by mixed gavage, with 
breast milk and powdered milk formula, systolic 
murmur grade IV/ 6 present on the entire precordial 
area with interscapular irradiation, HR = 130-170 b/
min, SpO2 (+) = 78 – 95% under mask oxygen thera-
py (flow = 2-3 l/min), BP 109 / 63 mmHg, temperature 
body = 36.9 degrees C, weight 4950 grams.

The treatment was maintained with Alprostadil 
0.05 micro gr/kg/min, Spironolactone 6.25 mg/day 
and Furosemide 5 mg x 2/day.

dISCuSSIonS

The interrupted aortic arch is considered to be 
the most severe form of coarctation of the aorta, be-
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ing a congenital ductal-dependent cardiac malfor-
mation, which in the neonatal period, in the absence 
of rapid diagnosis and the initiation of appropriate 
therapy, presents a high mortality rate [3,17,18,19], 
likewise in our case, the delay or lack of diagnosis 
and initiation of drug therapy until the time of sur-
gery would have led to the infant’s death.

Multiple cardiac malformations are associated 
with interrupted aortic arch, most studies show as-
sociation with ventricular septal defect, atrial septal 
defect, ductus arteriosus, aortopulmonary window, 
right ventricle with double orifice, aortic valve atre-
sia, valvular or sub valvular aortic stenosis [4,20,21]. 
As well as in the case presented by us, the patient 
associated multiple complex congenital cardiac 
anomalies, ventricular septal defect of broad mus-
cular type, the ascending aorta and the curse of the 
aorta had a hypoplastic and interrupted aspect, the 
descending aorta with apparent origin from the 
branch left pulmonary artery plus reduced caliber.

Ventricular septal defect is the most common 
congenital heart malformation, with a prevalence 
of 5.7 per 1000 live newborns [22,23,24], it is associ-
ated in a significant percentage (80%-90%) with the 
arch interrupted aortic [25,26], this major associa-
tion was also identified in the case presented by us, 
where the patient associated a 5 mm wide muscular 
ventricular septal defect.

Hypoplasia of the thymus can be transient or 
permanent, a transient hypoplasia is found in the 
case of premature newborns, in malnutrition, stress, 
pregnancy, infections, radiation and a hypoplasia or 
aplasia of the thymus permanently in the case of ge-
netic pathologies, the most frequent, hypoplasia thy-
mus is associated with DiGeorge syndrome 
[27,28,29,30,31], during the genetic examination, 
due to the hypoplasia of the thymus shown in the 
angio-CT, the suspicion of DiGeorge syndrome was 
also raised in our patient, which is why they collect-
ed analyzes for genetic testing.

This duct-dependent congenital heart malforma-
tion is associated with multiple cardiac and genetic 
abnormalities, [3,9] a statement that is also proven 

in the case presented by us, the patient being diag-
nosed with complete duct-dependent congenital 
heart malformation, interrupted aortic arch, persis-
tence of ductus arteriosus, wide muscular ventricu-
lar septal defect, hypoplasia of the ascending aorta, 
observed with DiGeorge syndrome.

Keeping the arterial channel open in duct de-
pendent congenital heart pathologies is an essential 
medical act, the administration of prostaglandin E1 
maintains or reopens the arterial channel [33,34], 
and in the case presented by us, after performing 
the echocardiography, the first therapeutic measure 
was represented by administration of Alprostadil in 
a dose of 0.05 micrograms/kg/min.

Adverse effects of prostaglandin E1 administra-
tion are well known, their incidence varies accord-
ing to studies from 21.5% to 33%, [35,36,37] among 
the frequent side effects, in our case, 12 hours after 
initiation of therapy with Alprostadil, psychomotor 
agitation and desaturation were reported, which is 
why the administration of Alprostadil was inter-
rupted for 2 hours, then it was resumed at a dose of 
0.025 micro grams/kg/min for 2 hours, later return-
ing to the initial dose, the functionality of the arte-
rial channel was confirmed by echocardiography. 

ConCLuSIonS

Interrupted aortic arch is a severe, duct-depend-
ent congenital heart malformation with a rare inci-
dence but high morbidity that associates with multi-
ple other cardiac abnormalities and genetic 
syndromes. It requires a diagnosis as quickly as pos-
sible, preferably intranasally, so that the couple can 
decide together with the medical team the next steps 
towards a more effective therapeutic management. 
Postnatally, increased attention from the first min-
utes of life on the evolution of the child’s general 
condition, together with a careful clinical examina-
tion, can help raise the suspicion of congenital heart 
malformation, at a less advanced stage, after which 
the child is sent to the cardiology clinic, where he 
will benefit from correct diagnosis and treatment.
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