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112  Interrupted Right Aortic Arch

Interrupted
Right-Sided
Aortic Arch

Incomplete development of a right-sided interrupted aortic arch has not, to our knowl-
edge, been recorded in the literature. We present a case of a 6-day-old neonate deliv-
ered at 37 weeks' gestation with an incomplete right-sided aortic arch. The anomaly
was repaired with a 1-step surgical approach and the patient was discharged from the
hospital.

We propose a classification system for right-sided interrupted aortic arch based on
that of the more common left-sided interruption. (Texas Heart Institute Journal 1993;
20:112-4)

oth interrupted aortic arch and right-sided aortic arch constitute rare

anomalies representing 1% and 2.6%, respectively, of all congenital heart

defects.”™ Although isolated right-sided arch is a relatively innocuous con-
dition in terms of patient longevity, interrupted arch is a highly lethal anomaly
accounting for 4% of all deaths from heart disease in the 1st month of life.”™ The
median age of death for an infant with an untreated interrupted arch is 4 to 10
days. and overall mortality at 1 month of life is 76%."'

Incomplete development of a right-sided arch has not. to our knowledge. been
recorded in the literature. We present a 0-day-old neonate with an incomplete
right-sided aortic arch, and we propose a system of nomenclature for the classifi-
cation of this anomaly based on that of left-sided arch interruptions reported by
Celoria and Patton.”

Case Report

A 0-day-old male neonate, delivered at 37 weeks' gestation, presented with respi-
ratory distress. Chest radiography showed evidence of cardiomegaly. Echocardi-
ography and cardiac catheterization revealed a right-sided interrupted aortic arch
with mirror-image branching between the right common carotid and subclavian
arteries, as well as a secundum-type atrial septal defect (ASD) and a ventricular
septal defect (VSD) (Fig. D).

The right-sided incomplete arch was surgically repaired on 3 December 1991.
After cannulation, the aorta was cross-clamped and the patient was cooled to
24 °C with an infusion of cold cardioplegia (10 cc/kg of body weight). A primary
anastomotic repair was performed between the distal aorta at the insertion of the
ductus and the proximal aorta. Toward this end, the ductus was divided and the
proximal end oversewn. The conduit was then fashioned by careful resection of
all contractile tissue in the ductus. and the distal aorta was mobilized. Following
this, the patient was placed on hypothermic circulatory arrest, and an aortotomy
was made on the underside of the ascending aorta at the origin of the right ca-
rotid artery. An anastomosis was formed with 5-0 Prolene suture. The recon-
structed anatomy is depicted in Figure 2. After the anastomosis was completed.
the patient was placed back on the pump oxygenator; subsequently, primary re-
pair of the VSD and ASD with patches was achieved. The body temperature was
restored to 37 °C and the patient was weaned from cardiopulmonary bypass. The
patient’'s postoperative progress was unremarkable, except for a period during
which weaning from the ventilator was delayed. After weaning. the patient was
discharged from the hospital.
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Fig. 1 Schematic drawing of an interrupted right-sided aortic
arch in a 6-day-old neonate.

L

Fig. 2 Reconstructed anatomy after repair of interrupted
aortic arch.

Discussion

Right-sided aortic arch was 1st reported by Fiorratti
and Aglietta in 1763. In 1778, Steidele described the
1st documented case of interrupted aortic arch.
Samson and colleagues,' in 1955, reported the 1st
successful correction of an interrupted aortic arch.

Texas Heart [nstitute Journal

Celoria and Patton’ proposed the currently used
classification of interrupted arches into types A. B.
and C: type A being interruption between the distal
aorta and the subclavian artery: type B. between the
subclavian and left common carotid arteries: and
type C. between the left common carotid and in-
nominate arteries. Van Praagh' reported that type B
was the most common anomaly, accounting for 53%
of all interrupted arches: type A accounted for 43%
and type C. 4%.

The presence of interruption in a right-sided arch
necessitates a clarification of nomenclature. Right-
sided arches may be classified as 1 of 2 types.' !
In the 1st type, right aortic arch with mirror-image
branching. the 1st branch of the arch is the left
innominate artery (Fig. 3). This anomaly is nearly
always associated with cyanotic congenital heart
disease.'* In the 2nd type. right aortic arch with non-
mirror-image branching, the anomaly is often accom-
panied by anomalous origin of the left subclavian
artery from the descending aorta (Fig. 4). The 1st
branch of the arch. in this instance, is the left com-
mon carotid artery. the 2nd is the right common ca-
rotid, and the 3rd is the right subclavian artery. This
anomaly is seldom associated with congenital heart
disease."

We propose. for mirror-image right-sided interrup-
tions, a classification system (Fig. 3) based on Celoria
and Patton’s’ description of left-sided arches: type A

RSA RCCA (/
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Fig. 3 Proposed nomenclature system for interrupted right-
sided aortic arch with mirror-image branching.

IA = innominate artery; RCCA = right common carotid artery;
RSA = right subclavian artery
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Fig. 4 Proposed nomenclature system for interrupted right-
sided aortic arch with non-mirror-image branching.

LCCA = left common carotid artery; LSA = left subclavian
artery; RCCA = right common carotid artery, RSA = right
subclavian artery

being interruption distal to the right subclavian ar-
tery; type B, interruption between the right subcla-
vian and the common carotid arteries; and type C,
interruption between the right common carotid and
the left innominate arteries. Non-mirror-image right-
sided aortic arches present a less distinct situation
in terms of their classification. We propose the no-
menclature shown in Figure 4: type A being inter-
ruption distal to the right subclavian artery; type B,
interruption between the right subclavian and the
right common carotid arteries; and type C, interrup-
tion between the right common carotid and the left
common carotid arteries.

The ultimate goal of surgical correction of an in-
terrupted arch is to restore aortic continuity. Toward
this end, the current options comprise direct anasto-
mosis of the aortic segments, end-to-side anastomo-
sis of an arch vessel to a proximal or distal segment,
division of the ductus with anastomosis to the prox-
imal segment, or placement of an interpositional
graft. In our patient, we used direct anastomosis
after preparing the distal aorta at the origin of the
ductus. Using that approach, it is essential, from a
technical standpoint, that all contractile tissue be
resected at the origin of the ductus; otherwise, con-
traction and fibrosis with resultant stenosis at the
anastomosis will follow. The alternative of using a
prosthetic graft for interrupted arch was 1st de-
scribed by Van Praagh in 1971,' but that method is
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correctly contraindicated because the conduits be-
come restrictive and require replacement as the child
grows. 15

A 2-stage surgical approach could be used for in-
terrupted right-sided aortic arch, consisting initially
of a right anterolateral thoracotomy and arch recon-
struction, followed later by the repair of intracardi-
ac anomalies.'!” Despite controversy over whether
1-stage or 2-stage repair is better, we prefer the
1-stage approach as long as it is performed by a
surgical team experienced in neonatal hypothermic
perfusion techniques. This method can be used suc-
cessfully in the rare instance of interrupted right-
sided arch as with the case presented herein.
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