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EDITORIAL COMMENT

Stents in the Management
of Aortic Coarctation
in Young Children*
P. Syamasundar Rao, MD
Houston, Texas
Stents were initially used in adult subjects for treatment of
obstructive lesions of iliac, coronary, and renal arteries. This
was then followed by application of stent technology to the
pediatric population (1,2). The technique was initially used
to treat branch pulmonary artery and systemic venous
stenoses but then was extended to the treatment of aortic
coarctation. The indications used for implanting stents for
aortic coarctation are generally taken to be the following:
1) long segment coarctation; 2) associated hypoplasia of the
isthmus or aortic arch; 3) tortuous coarctation with malalignment of proximal with distal aortic segment; and
4) recurrent aortic coarctation or an aneurysm after prior
surgical or balloon therapy (3,4). Immediate reduction of
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peak systolic pressure gradient and increase in the diameter
of the coarcted segment have been demonstrated after stent
implantation. The ratio of diameters of coarcted segment to
the descending aorta at the level of the diaphragm increased
to unity in many patients who underwent aortic stenting.
Improvement in the size of hypoplastic isthmus or transverse aortic arch and exclusion of the aneurysm, if present,
also occurred after stent placement. Stent therapy was found
to be effective in post-surgical and -balloon recoarctations as
well as in native coarctations (3– 6). On the basis of the
available data, stent therapy seems to be an attractive and
preferred alternative to balloon (7–9) or surgical (10,11)
therapy for treatment of aortic coarctation, especially in the
adolescent and young adult. Most cardiologists use stents in
adolescents and adults, although a few have advocated their
use in younger children.
In this issue of JACC: Cardiovascular Interventions, Mohan et al. (12) evaluate the feasibility and effectiveness of
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stent implantation to treat aortic coarctation in young
children and compare the results with those in older
children. The study group consisted of 22 patients ages 1 to
10 years (mean, 5.6 years) with weights ranging from 9.7 kg
to 27 kg (mean, 19.8 kg), all ⬍30 kg. The results demonstrate increase in the diameter of the coarcted segment, fall
in peak systolic pressure gradient, and improvement in ratio
of aortic coarctation segment/descending aorta at the level
of diaphragm. These results were similar to those seen in
patients weighing ⬎30 kg. The authors conclude that stent
therapy for treatment of aortic coarctation in young children
is effective and safe and is similar to that seen in older
patients, although stent redilation will be required. The
manuscript is well written, and examining the issue of stents
in the treatment of aortic coarctation in young children is of
importance. But, use of stents in young children has been
reported by a number of cardiologists in the past. Several
patients that Mohan et al. (12) included in the study group
had discrete coarctation (e.g., see Fig. 3 in Mohan et al.
[12]), and these patients might easily be treated successfully
with much simpler balloon angioplasty. Therefore, therapy
should be individualized depending upon the anatomic
substrate. The authors report only immediate results. Although these results are not too dissimilar to those reported
by others, it is more important to examine long-term
efficacy and safety of stents in young children. Despite these
limitations, the authors’ data are of value and supplement
the previously reported experience with stent therapy in
young children and gives us the opportunity to discuss the
use of stents in young children.
The major use of stents is to address aortic recoarctation
after surgical or balloon therapy. Recoarctation after both
surgical correction (13–15) and balloon angioplasty (16 –19)
has been described. Renarrowing after surgery does not
depend on the type of surgical repair, but depends upon the
age at surgery; the younger the child at surgery, the higher
the chance for recoarctation (13–15). Factors predictive of
restenosis after balloon angioplasty include young age and
severely narrowed isthmus and coarcted segment (16 –19).
Although biophysical characteristics of the coarcted aortic
segment have been implicated (20) in the causation of
recoarctation, true cellular pathophysiologic mechanisms
responsible for recoarctation have not been identified. Once
they are identified, appropriate treatment algorithms to
prevent recoarctation could be developed to address the
pathophysiology. Therefore, keeping coarcted segments open
with stents is an attractive option, as proposed by Mohan
et al. (12). Unfortunately the metallic stents do not grow
with the child, and their implantation routinely in neonates,
infants, and young children is predicated on the assumption
that these stents can be re-expanded and such re-expansion
will eventually achieve diameters of adult-sized (21) aortas.
It has been stated (22) that even when large stents (e.g.,
Palmaz P-8 series, Genesis XD [Cordis, Bridgewater, New
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Jersey] and ev3 LD [St. Paul, Minnesota]) are used, they
might not be dilatable to adult-sized aorta.
Re-expansion of the stents used to treat residual or
recoarctation and growth-related narrowing seems feasible,
relatively safe, and largely effective (5,6), although such
conclusions are based on limited experience. In the study by
Duke et al. (23), although repeat dilation achieved improved
stent diameter and peak pressure gradient, much of the
re-expansion was necessary simply to restore the original
lumen size, which was reduced between the times of
implantation and restudy. Stents in their series (23) were on
average re-expanded to only a maximum of 86% of the size
of the distal vessel and to approximately 80% of the size of
the balloon used for redilation. In their discussion, Duke et
al. (23) expressed their concern that it is still uncertain
whether redilation will be successful many years after stent
deployment, whether multiple sequential (repeat) dilations
will be effective, and whether such re-expansions will
ultimately achieve a vessel lumen of adult size. Mullins (22)
states: “In most infants or small children, a surgical coarctation repair, even with an arch advancement or a simple
balloon dilation as a temporizing treatment, would be
preferable to the implantation of a stent, which would
obligate the patient to later and usually much more complicated surgical procedures.” And I agree. If the stents
could eventually be expanded to adult size with little or no
complications, stents would be a good option; however, this
did not seem to be the case. Consequently, alternative
considerations for treatment of coarctations in young children should be explored.
Balloon angioplasty. Patients who have discrete aortic coarctation should undergo balloon angioplasty. The probability for development of recoarctation in this subset is low
(24,25), and if recoarctation develops at a later age, it could
be addressed at that time with stents, if necessary.
Biodegradable stents. Stents constructed with biodegradable materials (polymers) that subsequently get resorbed
into the circulation have been used in the treatment of
coronary and peripheral artery disease. Use of such stents in
treatment of aortic coarctation might keep the coarcted
aortic segment open for a 3- to 6-month period, after which
the stents dissolve. By then, the ratio of the normal aortic
tissue to abnormal tissue might be in favor of the infant,
thus preventing recurrence of significant narrowing. Report
of successful use of a bioabsorbable metal stent in a neonate
with critical recoarctation (26) is encouraging, but testing in
appropriate animal models, miniaturizing stent delivery
systems, and clinical trials in large groups of young patients
are needed.
Growth stents. Modification of the stent by creating an
“open-ring” stent has made it possible to overdilate the stent
in animal models (27). Ewert et al. (28) and Sigler et al. (29)
extended this concept, where they cut open the stent
longitudinally and reconnected the stent halves with bioab-
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sorbable surgical sutures to form a circular stent. Feasibility,
effectiveness, and biocompatibility in animal models were
demonstrated. However, thinning of the vessel wall with
partial rupture of the media was observed at the site of stent
breakage (29). Clinical application of this concept was
reported by Ewert et al. (30). Pressure gradients decreased
from 30 mm Hg to 8 mm Hg immediately after stent
implantation. During follow-up for 24 months (range 11 to
51 months), 5 patients required repeat dilation and 4 of
these required larger stents implanted at a later date. One
patient had simple redilation, and another had a larger stent
implanted. Four patients did not require re-intervention
during the follow-up period. The overall results, requiring
multiple interventions, might be considered unsatisfactory.
Larger clinical trials of this type of modification of stents in
young children are needed to demonstrate the usefulness of
this concept.
Summary and conclusions. Stent therapy seems to be an
attractive and preferred alternative to surgical or balloon
therapy for treatment of aortic coarctation in the adolescent
and young adult. Although Mohan et al. demonstrated
feasibility and effectiveness of stent implantation to treat
aortic coarctation in young children, concerns regarding
high probability of not achieving adult sizes when stents are
implanted in young children should lead us to investigate
alternative options, including not using stents in discrete
coarctations and exploring further research on biodegradable and growth stents.
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