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FIG. 481.1 Double aortic arch. A, Small anterior segment of the double aortic arch (most common type). B, Operative
procedure for release of the vascular ring. L., Left; a. and art., artery; ant., anterior; innom., innominate; duct. arterios.,
ductus arteriosus; pulm., pulmonary
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Table 481.1 | Vascular Rings

LESION SYMPTOMS
DOUBLE ARCH
Stridor
Respiratory
distress

Swallowing
dysfunction
Reflex apnea

PLAIN FILM

AP—uwider base of
heart

Lat.—narrowed
trachea
displaced
forward at C3-C4

RIGHT ARCH AND LIGAMENTUM/DUCTUS

Respiratory
distress

Swallowing
dysfunction

ANOMALOUS INNOMINATE
Cough
Stridor
Reflex apnea

ABERRANT RIGHT SUBCLAVIAN
Occasional
swallowing
dysfunction

PULMONARY SLING

Respiratory
distress

Expiratory stridor

AP—tracheal
deviation to left
(right arch)

AP—normal

Lat.—anterior
tracheal
compression

Normal

AP—low |. hilum,
r. emphysema/
atelectasis

Lat.—anterior
bowing of right
bronchus and
trachea

BARIUM
SWALLOW

Bilateral indentation
of esophagus

Bilateral indentation
of esophagus R > L

Normal

AP—oblique defect
upward to right

Lat.—small defect
on right posterior
wall

+Anterior
indentation above
carina between
esophagus and
trachea

BRONCHOSCOPY MRI ECHO

Bilateral tracheal
compression—
both pulsatile

Bilateral tracheal
compression—
r. pulsatile

Pulsatile anterior
tracheal
compression

Usually normal

Tracheal
displacement to
left

Compression
of right main
bronchus

Diagnostic

Diagnostic

Unnecessary

Diagnostic

Diagnostic

TREATMENT

Ligate and divide
smaller arch
(usually left)

Ligate ligamentum
or ductus

Conservative
apnea, then
suspend

Ligate artery

Detach and
reanastomose to
main pulmonary
artery in front of
trachea

AP, Anteroposterior; L and |, left; Lat., lateral; MRI, magnetic resonance imaging; R and r,, right.
From Kliegman RM, Greenbaum LA, Lye PS. Practical Strategies in Pediatric Diagnosis and Therapy, 2nd ed. Philadelphia: Elsevier; 2004:88.
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FIG. 481.2 Double aortic arch in an infant age 5 mo. A, Anteroposterior view. The barium-filled esophagus is constricted on both
sides. B, Lateral view. The esophagus is displaced forward. The anterior arch was the smaller and was divided at surgery.
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Table 481.2 | Congenital Anomalies of Coronary Arteries
Unassociated with Congenital Heart Disease

ANOMALQOUS AORTIC ORIGIN

® Eccentric ostium within an aortic sinus

* Ectopic ostium above an aortic sinus

e Conus artery from the right aortic sinus

* Circumflex coronary artery from the right aortic sinus or from the
right coronary artery

* Origin of left anterior descending and circumflex coronary arteries
from separate ostia in the left aortic sinus (absence of left main
coronary artery)

* Atresia of the left main coronary artery

* Origin of the left anterior descending coronary artery from the
right aortic sinus or from the right coronary artery

« Origin of the right coronary artery from the left aortic sinus, from
posterior aortic sinus, or from left coronary artery

* Origin of a single coronary artery from the right or left aortic sinus

* Anomalous origin from a noncardiac systemic artery

ANOMALOUS AORTIC ORIGIN WITH ANOMALOUS PROXIMAL
COURSE
* Acute proximal angulation
= Ectopic right coronary artery passing between aorta and
pulmonary trunk
e Ectopic left main coronary artery
* Between acrta and pulmonary trunk
* Anterior to the pulmonary trunk
* Posterior to the aorta
* \Within the ventricular septum (intramyocardial)
* Ectopic left anterior descending coronary artery that is anterior,
posterior, or between the aorta and pulmonary trunk

ANOMALOUS ORIGIN OF A CORONARY ARTERY FROM THE
PULMONARY TRUNK

* Left main coronary artery

Left anterior descending coronary artery

Right coronary artery

Both right and left coronary arteries

Circumflex coronary artery

Accessory coronary artery

From Perloff JK, Marelli J. Perloff's Clinical Recognition of Congenital Heart Disease,
&6th ed. Philadelphia: Saunders; 2012: Table 32-3, p. 532.
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Neonatal Period

Pressure PA = Ao
Antegrade flow in LCA

No symptoms
Decrease in PA pressure
Ability to develop collaterals
between RCA and LCA

2 TYPES OF

Infant Type / ALCAPA

Adult Type

Pressure PA<Ao
Retrograde flow LCA
No collaterals between
RCA and LCA
RCA and LCA normal in size

Ischemic cardiomyophathy
due to infarction

90% death first year

Pressure PA<Ao

Retrograde flow LCA

Collaterals between RCA
and LCA

Marked dilatation of the
LCA and RCA due to the
increased longstanding
volume

Chronic myocardial ischema
Dysrhythmias

Sudden death
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Other Congenital Heart and

Vascular Malformations
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Fig. 481.3 Double aortic arch in a 12-year-old. Superior (bird’s eye view) three-dimensional volume-rendered CT image
shows the larger dominant arch (arrowhead) on the right side, coursing over the right mainstem bronchus (RMSB). There
is mild indentation of the trachea. The smaller left arch (asterisk) courses over the left mainstem bronchus (LMSB). (From
Madueme PC: Computed tomography and magnetic resonance imaging of vascular rings and other things: a pictorial
review. Pediatr Radiol 2022;52:1839-1848.(Fig. 2, p. 1840.)
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FIG. 459.3 Electrocardiogram of a 3 mo old child with anomalous origin of the left coronary artery from the pulmonary artery.
Lateral myocardial infarction is present as evidenced by abnormally large and wide Q waves in leads I, Vs, and Ve; an elevated ST
segment in Vs and Ve; and inversion of TVs.
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Fig. 481.4 Electrocardiogram of a 2-mo-old with anomalous origin of the left coronary artery from the pulmonary artery. Myocardial
infarction is evidenced by abnormal Q waves in leads I and aVL and in the anterolateral precordial leads (V3, V4, V5, V6). There is
also ST elevation in leads V4 and V5, a sign of ongoing ischemia. Another sign of ALCAPA is the diminution or loss of R waves in
the midprecordial leads (V2, V3).
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Table 481.3 | Classification of Coronary Anomalies Based

on Ischemia

ISCHEMIA CLASSIFICATION

Absence of ischemia Most anomalies (split RCA,
ectopic RCA from right cusp;
ectopic RCA from left cusp)

Episodic ischemia Anomalous origin of a coronary
artery from the opposite sinus
(ACAQS); coronary artery
fistulas; myocardial bridge

Typical ischemia Anomalous left coronary artery
from the pulmonary artery
(ALCAPA); coronary ostial
atresia or severe stenosis

RCA, Right coronary artery.

From Mehran R, Dangas GD. Coronary angiography and intravascular imaging.
In: Zipes DP, Libby P, Bonow RO, et al., eds. Braunwald’s Heart Disease, 11th ed.
Philadelphia: Elsevier; 2019: Fig. 20.8, p. 385.
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