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Endovascular stents for treatment of coarctation of the aorta

Aort koarktasyonu tedavisinde endovaskiiler stentler
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Coarctation of the aorta (CoA) can be defined as a variable
degree of narrowing of the aorta, resulting in pathologic obstruc-
tion of blood flow from the systemic ventricle to the systemic
circulation. Treatment options include surgical and transcathe-
ter interventions. Endovascular stent implantation has become
an important treatment modality of native and recurrent CoA
over the past two decades (1-3). We report our experience in
implantation of endovascular stents in native and recurrent
coarctation of the aorta.

A retrospective analysis of the data of all patients who under-
went stent implantation for CoA between 1999 and 2010 was per-
formed. Patient’s demographic and procedural information were
obtained and recorded. Follow-up echocardiographic evaluations,
aortic arch imaging by cardiac catheterization or computerized
tomography (CT) scan and reinterventions were noted.

Between November 1999 and April 2010, 34 patients with
CoA underwent endovascular stent implantation at our institu-
tion. Mean age and weight of the patients were 12+4.6 years
(5-27 y) and 40.2+17.8 kg (17-106) respectively (Table 1). Thirty-
three of the patients had successful implantation. Of the stents
used, 19 were bare while 15 were covered. The one failure was
related to stent migration.

The mean minimal CoA diameter and length were 6.4+2.4 mm
(1.9-12.1 mm) and 27.2+5.9 mm (12-37 mm), the mean stent length
and balloon diameter were 30.1£4.3 mm (22-39 mm) and 14+2.2
mm (10-18 mm) respectively. Mean percent change in CoA diam-
eter post-stent implant was 213+89% (120-452%). Mean balloon/
CoA ratio was 2.5+1.1 (1.2-6.4). The decrease in mean peak-to
peak systolic gradient from 37.5 to 7.2 mmHg was statistically
significant (p<0.001, Wilcoxon signed ranks test) Mean narrow-

est diameter at coarctation site increased in all patients from 6.4
to 11.4 mm, which was statistically significant (p<0.001, Wilcoxon
signed ranks test).

After discharge, all patients were followed-up in the outpa-
tient clinic for a mean period of 25.7+30.5 months (1-123 months).
Mean gradient assessed by Doppler echocardiography at last
follow-up visit was 23.1+8.8 mmHg (0-40 mmHg). Fourteen
patients had an axial CT and seven patients underwent a second
catheterization during follow-up. Four patients had stent reste-
nosis and required elective redilation. One patient had a second
stent implanted during the second catheterization.

Complications occurred in four patients. In one patient, the
initially deployed stent migrated distally; stent was captured by
a semi inflated balloon and pulled back as far as the lower tho-
racic aorta, where it was expanded. Clinically insignificant stent
fracture occurred in one patient after stent redilation. Two
patients required surgery during long term follow-up, one for
formation of femoral arterio-venous fistula and one for total
occlusion of the iliac artery.

Without treatment, CoA results in serious morbidity and mor-
tality; with mean life expectancy of 34 years (4). Stent implantation
has emerged as an attractive alternative to surgery in recent
years. Stents provide excellent radial support across the coarc-
tated segment preventing restenosis and also provide tamponade
against the aortic wall, which is especially the case with the cov-
ered stents. This tamponade provides both prevention and treat-
ment for intimal tears, aneurysm formation and localized dissec-
tions at the site of coarctation (3, 5-8). Similar with other reports,
our patients had immediate relief of coarctation, with residual
gradient decreasing from 37.5 mmHg to 7.2 mmHg.
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Table 1. Patient and procedure characteristics (n=34)
Gender, F/M, n
Mean age, years

13/21
12.0+4.6 (5-27)
40.2+17.8 (17-106)
14 (41.2)
6.6+2.6 (1.9-12.1)
27.2+5.9 (12-37)
30.1+4.3 (22-39)
14+2.2 (10-18)
21092 (98-452)
2.5+1.6 (1.2-6.4)

37.5+19.1
(16-95)/7.2+6.6 (0-25)

11.4+2.4 (6-16)

Data are presented as number/percentage and mean+SD (range)
CoA - coarctation of aorta, F - female, M- male

Mean weight, kg

Previous interventions, n(%)

Minimal CoA diameter, mm

CoA length, mm

Mean stent length, mm

Mean balloon diameter, mm

Mean percent change in CoA diameter, %

Mean balloon/CoA ratio

Mean peak systolic gradient before and
after stent, mmHg

Mean poststent CoA diameter, mm

Complications related with stent implantation can be divided
into three categories (6, 8):

1. aortic wall complications (intimal tears, aortic wall dissec-
tion/rupture, aortic aneursysm), 2. technical complications (stent
migration, balloon rupture), 3. vascular complications (cerebro-
vascular accident, peripheral embolic event, injury to access
vessels, hematoma, bleeding, fistula formation). During mean
follow-up time of 25.7 months we have not encountered any
complications related to the aortic wall. Integrated imaging of
the aortic arch for late occurrence of aortic wall complications
is necessary in all patients. Computerized tomography and con-
ventional angiography were performed in 21 of our patients,
none of them had aneurysm formation, and only four of them had
restenosis. Restenosis is a known complication that may devel-
op because of somatic growth of the patients, intimal hyperpla-
sia, stent recoil or stent fracture. Intimal hyperplasia is thought
to be the most common cause (9, 10). Stent redilation was per-
formed in these four patients. Apart from the clinically insignifi-
cant stent fracture, no major complication was observed with
redilation in concordance with previous reports (9).

One patient had stent migration during implantation. The
coarctation in this patient was situated at the curvature of the
transverse aorta, and it was not possible to stabilize the stent
and the long sheath during inflation. Retrospectively thinking,
perhaps rapid ventricular pacing could have prevented forward
flow of blood and could have stabilized the long sheath and the
stent. Two patients had injury of the access vessel; one was
formation of an arterio-venous fistula, which is probably related
to the access site and technique for initial puncture, probably
not related to the procedure. The other complication, however,
was total occlusion of the iliac artery, which happened in small-
est of our patients. The major disadvantage of stent implantation

is requirement of a long sheath large enough to accommodate
the stent and the balloon. Use of large sheaths limits the avail-
ability of this technique to small children.

Conclusion

Endovascular stenting for the treatment of native and recur-
rent coarctation of the aorta appears to be a feasible, safe and
efficient method. Some patients may require further stent
enlargement during follow-up. Patients should be followed-up
closely for recoarctation and development of hypertension.
Integrated aortic arch imaging to assess neointimal proliferation
and formation of aneurysm is crucial.
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