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How Could Aortic Atresia With Interrupted Aortic

Arch Survive? About a Neonatal Repair on Two
Ventricles
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Neonatal Norwood-Rastelli repair (Yasui-like) for AA-
IAA type B & double aortic arch.
Aortic atresia with interrupted aortic arch (IAA) is an exceptional condition. In
absence of associated lesion, the flow to the brain and the retrograde flow
to the coronary arteries can only come from vessels on the descending
aorta. This flow needs to be large enough to supply the brain and the myo-
cardium. The only IAA type compatible with survival is type C where the flow
from descending aorta could be insured by the left carotid and the left verte-
bral artery, branch of the left subclavian artery. Only one such a case was
described in the literature. All the other surviving cases had an associated
lesion including: a double aortic arch, an aorto-pulmonary window (AP window),
an aberrant right subclavian artery or a bilateral patent ductus arteriosus (PDA).
We report a case of aortic atresia with IAA type B associated with a double
aortic arch that underwent a successful bi-ventricular one-stage neonatal
Norwood-Rastelli repair and is doing well after 18 months.
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Central Message
Aortic atresia (AA) and interrupted aortic arch

(IAA) without associated lesion can exceptionally

survive. A neonatal biventricular repair of AA-

IAA type B, with double aortic arch, is reported.
BACKGROUND
As shown in Fig. 1, in absence of associated lesion, the only

way for patients with aortic atresia and interrupted aortic arch
(AA-IAA) to survive is through vessels coming from the
descending aorta (left vertebral artery and/or left carotid artery)
flowing to the circle of Willis to perfuse the brain and then the
hypoplastic aorta and the coronary arteries through retrograde
flow via the right carotid artery and/or a right vertebral artery.
Therefore AA-IAA type A can never survive. Equally, AA-IAA
type B cannot survive, as the only flow to the Willis circle is
the left vertebral artery, which will be insufficient to perfuse
together the brain and the coronary arteries. Only AA-IAA type
C may survive because the flow to the circle of Willis is gener-
ated together by the left carotid and the left vertebral artery.
Indeed, one such case of AA-IAA type C without associated
lesion, has survived.1
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CASE REPORT
A 5-day female, 2.8 kg, under prostaglandin, was diag-

nosed at echocardiography with: complete aortic valve
atresia (AA), IAA type B, 2 mm ascending aorta, large pat-
ent ductus arteriosu (PDA), left subclavian artery (LSCA)
from descending aorta, large cono-truncal venetricular
septal defect (VSD) and two good-size ventricles. CT angi-
ography revealed a double aortic arch (Fig. 2) formed by
a 7 mm large posterior vessel arising from the descending
aorta and crossing posterior to the tracheo-esophageal
tract to end in the right SCA. At 11 days of age, a Nor-
wood-Rastelli biventricular repair (Yasui-like) was per-
formed (see Video). A small thymus was present. The
hypothermic CPB was established with double canulation:
of the PDA and directly the left carotid for antegrade cere-
bral perfusion. The posterior aortic arch vessel was found
on the descending aorta beyond the origin of the LSCA. It
was divided, then sutured on the aortic side and doubly
clipped on the other side allowing it to retract behind the
tracheo-esophageal tract. The pulmonary trunk and the
.
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Figure 1. AA-IAA types without associated lesion.
AA, aortic atresia; IAA, interrupted aortic arch; 1, left subclavian artery; 2, left vertebral artery; 3, left carotid artery.
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hypoplastic ascending aorta were transected and anasto-
mosed side-by-side. A 6 mm Goretex [W.L. Gore & Asso-
ciate Inc., Flagstaff, AZ] conduit was interposed between the
transverse arch and the descending aorta. The double aorto-pul-
monary root was then anastomosed to the inferior side of the
Goretex conduit. The 8mm large venetricular septal defect
(VSD) was re-routed to the pulmonary artery, using a bovine
pericardium patch. A 12 mm Contegra conduit [Medtronic
Inc, Minneapolis, MN] was implanted between the pulmo-
nary artery bifurcation and the right infundibulotomy. Sep-
aration from CPB was easily obtained. The chest was left
open and the sternum closed 2 days later. A postoperative
CT angiogram showed compression of the distal trachea. A
reoperation through right thoracotomy allowed removing
of the entire remnant of the posterior vessel along with the
two clips. The patient was successfully extubated at day 12
and was discharged home 1 month after the first surgery.
Eighteen months after surgery, the child is growing well. A
control angiography showed moderate stenosis on the
Seminars in Thoracic and Cardiovascular Surgery � Volume 31
pulmonary bifurcation that was successfully dilated (see
Video).
COMMENTS
The association of IAA and AA, with venetricular septal

defect (VSD) and two viable ventricles is exceedingly rare.
Norwood2 successfully repaired for the first time an AA-
IAA type C with bilateral PDA. Only one case without
associated lesion (Table 1) is reported1 in a patient with
AA-IAA type C and a left brachio-cephalic artery arising
from the descending aorta. The authors have not consid-
ered this aberrant left brachio-cephalic artery as an associ-
ated lesion and have considered this case as an equivalent
of IAA type C.

All the other 12 cases published had an associated lesion
(Table 1), in the form of a vessel providing a supplemental
flow to the Willis circle or to the ascending aorta. The flow
is exclusively “Willis circle dependent” with reverse flow to
, Number 1 119



Figure 2. (A) CT angiogram, anterior view). (B) CT angiogram, posterior view.
1, aortic root, 2, posterior aortic arch ending onto the right subclavian artery; 3, right subclavian artery; 4, right internal carotid
artery; 5, patent ductus arteriosus; 6, left subclavian artery.
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the coronary arteries in 3 cases of aberrant right SCA.3�5

The other 9 cases have a coronary flow not dependent on
the Willis circle: bilateral PDA in 2 cases,2,6 aorto-pulmonary
window (AP window) in 47�10 and double aortic arch in
3.11,12 To notice that we have found only one case of
Table 1. Thirteen Cases of AA-IAA. Only Case 1, AA-IAA Type C, H
Dependent Circulation. Nine Cases Had an Obvious Associated Le

AA-IAA Type Associated Lesion Willis Circle Depend

C None Yes
B Aberrant right SCA Yes
B Aberrant right SCA Yes
B Aberrant right SCA Yes
C Bilateral PDA No
C Bilateral PDA No
B AP window No
B AP window No
B AP window No
B AP window No
B Double aortic arch No
B Double aortic arch No
B Double aortic arch No
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hypoplastic left heart syndrome�AA with IAA who survived
a Norwood operation.3 The one-stage neonatal biventricular
Norwood-Rastelli repair is the optimal surgical technique.
This can be safely achieved today following advances in
neonatal cardiac surgery.
ad No Real Associated Lesion. Four Cases Had a Willis Circle
sion
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SUPPLEMENTARY MATERIAL
The following is the supplementary data to this article:

Video 1. Neonatal Norwood-Rastelli repair (Yasui-like) for AA-
IAA type B & double aortic arch.
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