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Aortic arch hypoplasia with varying degrees of severity is
frequently seen in infants who have isthmic coarctation. In
some cases of severe aortic arch hypoplasia, the superior aor-
tic wall between the origins of the arch vessels becomes
invaginated into the lumen like a crest. Extended end-to-end
anastomosis can produce only limited relief of the arch
hypoplasia. Although optimal surgical management of infants
with aortic coarctation and concomitant hypoplastic arch
remains controversial, we recognize, on the basis of our expe-
rience, that any persistent aortic arch stenosis after surgery
can increase the prevalence of chronic systemic arterial hyper-
tension in these patients. For this reason, we strongly believe
that aggressive surgical enlargement of the hypoplastic arch
segment at the time of infant coarctation repair to restore a
homogeneous aortic arch like a “romanesque arch” is manda-
tory. We describe herein a modification of the technique pre-
viously reported by Amato, Rheinlander, and Cleveland,1

which provides an excellent option to the surgeon for the
management of arch hypoplasia associated with crestlike pro-
trusion of superior aortic arch wall.

Patients. From January 1997 to December 1999, 80
patients underwent surgical repair of aortic coarctation and
associated aortic arch hypoplasia. In 36 of these patients, the
diameter of the distal aortic arch was less than 30% of that of
the descending aorta, and preoperative echocardiographic
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Fig 1. Echocardiographic image of crestlike protrusion of the
superior aortic wall between the origin of the left common
carotid and left subclavian arteries in a hypoplastic distal aor-
tic arch (black arrow) associated with isthmic coarctation
(white arrow) before surgery (A) and the reconstructed aortic
arch after surgery (B).
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analysis of these patients revealed the crestlike protrusion of
the superior arch wall into the lumen between the origins of
the left common carotid and left subclavian arteries (Fig 1, A
and B). The mean age at operation was 14.8 ± 5 days, rang-
ing from 1 to 74 days. Twenty-two patients underwent con-
comitant pulmonary banding because of associated large ven-
tricular septal defects. In all cases, the mean clamp time was
less than 17 minutes. All patients have made an excellent
recovery without any postoperative neurologic deficit.
Recurrent aortic coarctation distal to the origin of the left sub-
clavian artery developed during the follow-up period (mean
15 ± 6 months) in 6 patients. The recurrence was successful-
ly corrected by balloon dilatation. No residual gradients
across the reconstructed aortic arch segment were detected at
periodic postoperative echocardiographic examinations with
this technique.

Surgical technique. The surgical approach was through a
left posterolateral thoracotomy in the fourth intercostal space.
The aortic arch, proximal portions of the brachiocephalic ves-
sels, patent ductus arteriosus, and upper half of the descend-
ing aorta were completely mobilized. The site of isthmic
coarctation was first ligated, and the suture was pulled out
through the thoracotomy and fixed to operating cloths to
allow the arch and proximal portions of arch vessels to come
down into the operative field to facilitate the procedure. A
proximal curved clamp occluded the left carotid artery, the
left subclavian artery, and the transverse arch between the
innominate and the left common carotid arteries. The patent
ductus arteriosus continued to perfuse the descending aorta
during the time needed to enlarge the distal arch. An incision
was made on the superior aspect of the distal aortic arch
between the origins of the left common carotid and left sub-
clavian arteries and then extended to the lateral aspects of
both vessels (Fig 2, A). The length of these arteriotomies
depended on the degree of distal arch stenosis and therefore
on the expected aortic arch diameter after reconstruction. An

8-0 monofilament suture (Premium; Péters Lab, Bobigny,
France) was then placed separately at the midpoint of each of
the posterior lips of both arteriotomies to approximate and tie
them to the midpoint of the posterior lip of the aortotomy per-
formed between both vessels. Apposition surfaces between
the left common carotid artery and distal arch on one side and
between the left subclavian artery and the distal arch on the
other side were sewn together starting from the midpoint of
the posterior lip of the aortotomy and finishing at both
extremities with a running 8-0 monofilament suture. Both
remaining halves of the posterior lips of the left common
carotid and left subclavian arteriotomies were sewn together
with an 8-0 running monofilament suture starting from the
midpoint of the aortotomy and finishing upward at the top of
both arteriotomies (Fig 2, B). 

The same procedure was repeated between the anterior lips
of both arteriotomies and the midpoint of the anterior lip of
the aortotomy and then between the remaining halves of the
anterior lips of both arteriotomies. Another curved clamp was
then placed on the descending aorta to apply traction, pulling
the descending aorta upward to the site of anastomosis. The
ductus arteriosus was ligated, the coarctation excised, and the
undersurface of the aortic arch incised up to the left carotid
artery with two appropriate counterincisions on the anterior
and posterior aspects of the descending aorta. End-to-end
anastomosis was performed beginning posteriorly with a run-
ning 7-0 polydioxanone suture (Fig 2, C) (PDS; Ethicon, Inc,
Somerville, NJ).

Comment. Several kinds of aortic arch reconstruction
techniques for isthmic coarctation associated with aortic arch
hypoplasia involving one or all arch segments have been the
subject of numerous publications. However, observations are
usually focused on the location, extension, and diameter of
the hypoplastic segment, and not on its morphologic charac-
teristics.2,3 A segment of the aortic arch is hypoplastic if its
length exceeds 5 mm and its diameter is less than 50% of the

Fig 2. A, B, and C, Technical sequence of the procedure.
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diameter of the ascending aorta or, more conveniently, of the
descending aorta.4 However, for many years, we have
observed that various anatomic patterns of the aortic arch can
coexist with isthmic coarctation in an impressive number of
patients. The most striking of these anatomic patterns that
could have hemodynamic impact is the crestlike protrusion of
the superior arch wall into the aortic lumen between the ori-
gins of the left common carotid and left subclavian arteries.
This condition was first described and surgically treated in 2
patients by Amato, Rheinlander, and Cleveland.1 They used a
similar technique consisting of longitudinally incising the left
common carotid and the left subclavian arteries in the form of
a V and then sewing them together by starting at the midpoint
of the V incision to approximate the anterior and posterior
walls of both arteries. Concomitant surgical repair of coarc-
tation and distal arch stenosis lowers the arm-leg blood pres-
sure gradients that can sometimes persist after conventional
resection, subclavian flap repair, or even after extended end-
to-end coarctation repair, due to the above-described undiag-
nosed anatomic variant of distal arch hypoplasia.5

Midterm follow-up echocardiograms of our patients bene-
fiting from this technique revealed harmonious remodeling
and preserved growth characteristics of all involved struc-
tures. Compared with reversed subclavian flap angioplasty
described for surgical correction of arch coarctation, this
technique avoids sacrificing the left subclavian artery and the
subsequent impaired blood supply to the left arm. Moreover,
the diameter of the distal arch can be accordingly enlarged by
placing the first stitches on the appropriate points selected on
the posterior and anterior lips of both arteriotomies, bringing
them to the midpoint of the aortotomy. This advantage is lost
with reversed subclavian flap angioplasty, in which the diam-
eter of the left subclavian artery determines the diameter of
the reconstructed distal arch. 

In conclusion, we believe that the management of a sub-
stantial number of patients in whom this anatomic arch pat-
tern coexists with isthmic coarctation will depend on the
awareness of the examiner. That treatment must provide
appropriate surgical correction for definitive anatomic arch
repair to reduce the incidence of failures resulting in unac-
ceptable arm-leg pressure gradients and the prevalence of
chronic arterial hypertension.
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