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ABSTRACT

Balloon angioplasty for aortic coarctation was introduced in 1979 for the first
time.! This procedure soon became the choice treatment for restenosis of operated
coarctation,?5 but remains controversial for native (unoperated) coarctation.
However, it seems to be rapidly becoming the intervention of choice for relief of
unoperated coarctation as well. In this study, we evaluate the outcome of this
procedure in 16 patients with native aortic coarctation, between September 1992
and May 1995. In all patients, dilation was performed successfully and provided
significant reduction of pressure gradients (p<0.001). The peak systolic pressure
gradient across the coarcted site decreased significantly from 46.2+4.8 mmHg
(meantSD) to 12.2+2.5 mmHg (meantSD). Two patients were complicated by
development of a small aneurysm, and one with reopening of the ductus arteriosus
(one had both), but no instances of rupture of aorta and/ordeath. This suggests the
possibility of acceptance of this new therapeutic strategy for native coarctation of
the aorta . However, further evaluation of its benefits and safety is recommended.
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INTRODUCTION

Balloon angioplasty for coarctation of the aorta (CoA)
started postmortem in 1979,! and developed after
experience on animals.® This technique was then published
for operated aortic coarctation (recoarctation) after
demonstration of reasonable long-term results in man. In
unoperated CoA, in contrast, there has been considerable
controversy regarding the safety and long-term
effectiveness of the procedure.”.8 This treatment has been
suggested as choice therapy,3+10 especially inneonatesand
small infants. It is also reported as satisfactory,!s
comparable with surgery (even preferred, because of less
complications),!! and indicated!? in most recent studies. In
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this study we used balloon angioplasty in native CoA in
infants and children and one adultand report the results and
discuss whether or not this strategy was acceptable.

PATIENTS AND METHODS

We began percutaneous balloon valvoplasty and
angioplasty in children with a case of severe aortic
stenosis in a 3 year old boy in September 1991. The
protocol used for dilatation of pulmonary stenosis,
subvalvar (web) and valvar aortic stenosis, CoA, atrial
septostomy, and miscellaneous procedures are
summarized in Fig. 1. In all patients with CoA,
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dilatation was indicated when the pressure gradient was
more than 25 mmHg across the short segment coarcted
site (except those with associated lesions such as left to
right shunt, and pulmonary hypertension or congestive
cardiomyopathy). Dilatation is also indicated in CoA
patients with other associated heart lesions such as
aortic stenosis (valvar and subaortic web), transposition
of great arteries, left to right shunts with pulmonary
hypertension, patent ductus arteriosus, ventricular septal
defect, cardiomyopathy, etc.

Eighteen patients with median age of 8.2 years
(range 4 months to 15 years) underwent percutaneous
balloon dilatation of CoA from September 1992 to May
1995. Pressure gradient measurement and angiography
of aortic arch (using left anterior oblique 60 degree
projection) was performed before and after angioplasty.
The balloon size selected for use was equal to the end
of the aortic arch, one centimeter before the narrow
segment’ as measured from echocardiography and
angiographic views.

The patients were followed clinically and
echocardiographically for 5 to 28 months. Doppler
estimations of gradients were calculated by applying the
modified Bernolli equation to maximum continuous-
wave Doppler systolic peak flow velocities across the
coarcted site. All data are presented as meantone
standard deviation. Paired Student’s t-test was used for
comparison of data obtained before and after
angioplasty. The level of significance was set at p<0.05.

RESULTS

From 18 patients with native CoA, two patients were
excluded because of inadequate data despite successful
dilatation. The clinical and paraclinical details of 16
patients who underwent angioplasty are summarized in
Table 1. Angioplasty was performed successfully in all
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PS= Pulmonary stenosis ~ Misc= Miscellaneous
AS= Aortic stenosis CA= Coarctation of aorta
MS= Mitral stenosis Rash = Rashkind
PTCA= Percutanceous coronary angioplasty
Fig. 1. Therapeutic cardiac catheterization in Shiraz from

September 1991 to May 1995.
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Fig. 2(a-d). Aortogram before intervention (a), balloon

valvoplasty (b), angioplasty (c), and postangioplasty (d)
views of a 2.5 year old boy with aortic stenosis and
coarctation (case no. 14).
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Table I. Clinical and paraclinical details of 16 patients with balloon angioplasty for native coarctation of aorta._

Data Age/Sex Pressure Coarctation Associated Complications
\ gradient diameter heart lesions
case (year) (mmHg) (mm)
No. B A* B A
1 12/M 35 12 9 11 isolated none
2 ™M 50 10 6.6 2 isolated small aneurysm
3 11/M 60 30 3 5.8 isolated none
4 IM 55 13 8.6 14 small VSDf none
5 15/M 50 0 4 93 AS, Al none
6 8/M 45 8 5 93 isolated post-coarctectomy
. syndrome
7 T7m/M 5 0 2.6 4.6 VSD, PDA, PHf none
8 8M 53 16 52 9 Al none
9 21lm/M™M 47 20 3.5 64 isolated paradoxical
hypertension
10 15M 95 35 5 11 Al none
11 Y 50 20 4.6 12 isolated none
12 3M 30 22 3 4 small PDA paradoxical
hypertension
13 8/F 35 0 5 10 dilated CMP* none
14 25M 33 11 34 6.4 AS (G=100 mmHg) post-coarctectomy
syndrome
none
15 6/F 43 3 4.6 12.4 isolated aneurysm, and
16 4m/M 30 5 23 4.6 VSD, PH with reopening of
aortic arch ductus arter-
hypoplasia iosus

* A= after; B=before ; *m= month; VSD= ventricular septal defect, AS= aortic stenosis, Al= aortic insufficiency, PDA= patent ductus
arteriosus, PH= pulmonary hypertension; *CMP= cardiomyopathy.

patients, detected by angiography and/or decreased
gradient. The median age at time of angioplasty was 8.2
years (range 4 months to 15 years).

The ratio of males to females was 14:2. Nine
patients had associated cardiac lesions, such as aortic
valve stenosis, left to right shunt, cardiomyopathy,
transposition of great arteries, etc. Three had aortic
valve stenosis and valvoplasty was performed in 2 with
severe stenosis at the same time (Fig. 2; one case did
not show a pressure gradient but CoA was demonstrated
angiographically, Fig. 3). ’

The peak systolic pressure gradient across the
coarcted site decreased significantly from 46.214.8
mmHg (meantSD) to 12.242.5 mmHg immediately
after the procedure (p<0.001). The diameter of the
coarcted site increased significantly from 4.7+0.5 mm
(meantSD) to 8.8+0.9 mm (p<0.05). The femoral pulse
at the site opposite to the catheterized artery was well
palpable immediately after angioplasty. In two patients
(no. 7 and 13) unequal pulses before failed to improve
after angioplasty, one due to CHF and the other because
of a large left to right shunt. Clinical and
echocardiographic follow up revealed restenosis over
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the subsequent 8 to 28 months in two patients. There
were no deaths, but one developed reopening of the
ductus arteriosus and two developed small aneurysms
(one patient had both). Two patients developed weak
femoral pulses in the catheterized site for a long term.
Two had post-coarctectomy syndrome, and paradoxical
hypertension was seen in two. None of the patients
required immediate surgical intervention. None of them
were studied angiographically on follow up.

DISCUSSION

Balloon intervention for the treatment of obstructive
lesions has expanded in many directions, and now
includes the treatment of aortic coarctation. Recent
studies have demonstrated that balloon angioplasty
yields acceptable intermediate and long-term results in
patients with postoperative recoarctation.3# Reoperation
for these patients is technically hazardous for the
surgeon, and may lead to significant complications,
such as intraoperative bleeding and paraplegia.
According to the report of the VACA registry,
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Fig. 3. Angiography of a 5 year old boy with aortic stenosis
and coarctation who did not show a gradient of CoA
(perhaps due to severe aortic stenosis).

angioplasty is the first-choice treatment for
postoperative recoarctation irrespective of the type of
surgery.520 In native coarctation on the other hand,
there is considerable controversy regarding the
effectiveness and safety of angioplasty. In a review of
22 articles, 574 patients who had undergone angioplasty
for native CoA had a high success rate. The major
complications were death in one infant, CVA in one,
paradoxical hypertension in 8, and the most common
was aneurysm in 18 patients.”-10.11-2% In many of these
articles, angioplasty for native CoA was reported to be
the choice treatment. Mortality was reported to be high
in one article (13%), but was insignificant compared to
surgery as a control group.3S

In the present study, the effectiveness and safety of
this procedure has been demonstrated, without
mortality, and with few major complications. The
VACA registry in the United States, nonetheless,
reported satisfactory results of dilatation with an
acceptably low incidence of fatal complications in
patients with native CoA. In neonates with the ductus-
dependent coarctation complex, in whom a large duct
with right to left shunting coexists with a septal defect,
surgical coarctectomy with banding of the_pulmonary
trunk and division of the duct is considered to be a
better choice of treatment than dilatation.20

In conclusion, following the advances made in
balloon dilatation, acceptable results, and insignificant
complications, it may be possible to change the
therapeutic strategy for aortic coarctation. In this
present study we also found this procedure safe and
effective for treatment of CoA. However, further
evaluation of its long-term effectiveness with regard to
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restenosis wil be necessary, particularly in neonates and
young infants.
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