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Abstract 
 

Objectives- Balloon angioplasty of aortic coarctation has been growing in recent years. In this 
study, we reviewed and evaluated results of balloon angioplasty of aortic coarctation in 
nine adults 6 months after operation. 

Methods- Nine documented coarctation cases with an average age of 23 years were chosen. 
Eight cases were male and one case was female. Balloon angioplasty of the aorta was 
performed with number 15 pulmonary balloons. The patients were followed up for 6 
months with echocardiography in order to document residual gradients and possible 
complications. 

Results- Balloon angioplasty was performed without any acute vascular complication. After 
six months, the patients were re-evaluated for complications. Fluctuations in blood 
pressure levels were also taken into consideration. Average systolic blood pressure 
dropped immediately from 180 ± 20 to 127 ± 8 (mmHg). Average diastolic blood 
pressure decreased from 110 ± 10 to 86 ± 7 (mmHg). Average systolic and diastolic 
blood pressures were 120 ± 10 and 85 ± 3 mmHg after six months. Coarctation gradients 
dropped immediately from 60 ± 15 mmHg to 13 ± 5 (mmHg) after balloon inflation. 
Average gradient was 16 ± 5 (mmHg) after six months. All the patients were free of 
anti-hypertensive drugs at the end of the follow-up. 

Conclusion- Balloon angioplasty of aortic coarctation without stents could be performed in 
adults with acceptable results without significant vascular complications and excellent 
blood pressure control after six months’ follow-up (Iranian Heart Journal 2004; 
5(3):30-33). 
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ongenital narrowing of the aorta may 
occur at any level of the thoracic or 

abdominal aorta.1 

It is usually found just beyond the origin of 
the left subclavian artery or distal to the 
insertion of the ligamentum arteriosum.1 
the coarctation can be localized or diffuse.1 
Operative treatment of coarctation and its 
associated anomalies may reduce the 
mortality rate.1 Hypertension present in the 
arms with weak or absent femoral pulses is 
a classic feature of coarctation. The 
pathogenesis of the hypertension may be 

more complicated than simple mechanical 
obstruction.2 
The lesion can be detected by two-
dimensional echocardiography and 
aortography can prove the diagnosis. The 
obstruction should be corrected in early 
childhood either by surgery or by 
angioplasty.4 Immediately after operation, 
whether surgery3 or angioplasty, blood 
pressure may transiently rise even further 
(from baseline). These changes may reflect 
very high levels of renin-angiotensin and 
catecholamine.1 
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Controversy exists about the role of 
balloon angioplasty with or without 
balloon-expandable stents in the treatment 
of native coarctation, especially in 
neonates.5-6 
Occasionally in older children, a stent can 
be placed if the balloon dilation fails to 
persistently increase the luminal diameter.  
In selected older children and adults, this 
has been very successful with an average 
reduction in the gradient from 25 to 5 
mmHg in 32 patients at Boston children’s 
Hospital.8 Although aneurysms-usually 
small- have been reported at the site of 
dilation in about 5 percent of cases, 
complications usually have been related to 
associated diseases.8  
Large catheters are necessary, and trauma 
to the femoral artery is not uncommon.7 
Patients whose coarctations have been 
repaired should be followed indefinitely. 
Significant recoarctation occur in patients 
with a systolic blood pressure difference of 
20 (mmHg) or more between the upper and 
lower extremities.  
Balloon angioplasty and/or stent placement 
is recommended for patients with 
significant recoarction.7  
 

Methods 
 
Nine cases with aortic coarctation 
documented by transthoracic 
echocardiography or aortography were 
chosen for this study. All of the patients 
were above the age of twenty. Eight cases 
were male and one case was female.  The 
average of their ages was 23 years (Table 
I). They all were hypertensive with 
variable peripheral symptoms such as 
claudication, fatigue, etc.  
 
 
 
 
 
 
 
 

Table I. Demographic and hemodynamic data 
 

* Immediate residual gradient less than 20 mmHg 
 
The study was performed from 2001 to 
2003 in the catheterization department at 
our center. After initial dilations with 
peripheral balloons, number 15 pulmonary 
balloons were used as the final method.   

 
Results 

 
Coarct gradient abruptly dropped to less 
than 20 mmHg in the catheterization lab. 
No case of dissection or pseudoaneurysm 
was seen.  There was no need to use stents 
in any of the cases. 
Patients left the catheterization lab without 
any early vascular complications and with 
BP ranging 127 ± 8 in systole and 86 ± 7 
(mmHg) in diastole. They were followed 
up 6 months after the procedure. 
Systolic gradient in coarct area, 60 ± 15 
(mmHg) before angioplasty, dropped 
immediately to 13 ± 5 (mmHg) after the 
operation. After six months, systolic 
gradient was 16 ± 5 mmHg (Fig.1).     
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Fig. 1. Changes in systolic gradient proximal and 
distal to coarctation area. * Pre-procedure **Post-
procedure 

Mean age 23 
Sex (Male to Female) 8 to 1 
Gradient Pressure  Preproc. 60 ± 15 
BP preproc. 180 ± 20 / 110 ± 10 
Mortality None 
Acute Success All * 
Vascular Complication None 
Gradient postproc. ( Acute) 13 ± 5 
Gradient 6 months later 16 ± 5 
BP postproc. (Acute) 127 ± 8 / 86 ± 7 
BP 6 months later 120 ± 10 / 85 ± 3 
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Evaluating the outcome, we also 
considered blood pressure response 
immediately and 6 months later.  Patients 
were observed for early and intermediate 
complications such as dissection, 
aneurysm and sustained HTN. We were 
able to taper and discontinue anti-HTN 
drugs at the end of 6 months in all the 
cases. Average systolic blood pressure 
dropped from 180 ± 20 to 127 ± 8 
immediately and to 120 ± 10 six months 
later. Diastolic blood pressure changed 
from 110 ± 10 to 86 ± 7 (mmHg) acutely 
after the procedure and to 85 ± 3 six 
months later (Fig. 2). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Changes in systolic and diastolic blood 
pressures during the study.  * Pre-procedure  
**Post-procedure 
 

Discussion 
 
Congenital coarctation of aorta, because of 
its complications, needs to be addressed. 
The conventional method for adult patients 
has been surgery, with acceptable 
outcomes. Because such serious surgery 
and cardiopulmonary bypass are followed 
by common complications, and also 
because of economic problems, 
angioplasty of coarctation of aorta in adults 
has been growing recently.  Using aortic 
stents should always be considered. A 
study done by Suarez de Lezo et al. 
evaluated the feasibility and immediate 
results of balloon-expandable stent 

implantation in 10 patients with severe 
coarctation of aorta. All their patients had 
an unfavorable anatomy for balloon 
angioplasty; 9 had isthmus hypoplasia. The 
angiographic stenosis disappeared in 7 
patients and was markedly reduced in 3.10 
In a study conducted by Mendelsohn et al., 
59 children underwent balloon angioplasty 
of a native coarctation.  It concluded that 
balloon angioplasty provides an effective 
initial treatment strategy for native 
coarctation in most children aged more 
than 12 months.11 
In this study, we followed the hypothesis 
that it is not always necessary to use aortic 
stents. While stents were deemed a worthy 
standby in all cases, we used only balloon 
angioplasty.  There were no early 
complications and no need to use stents. 
Patients were followed up for six months 
for vascular complications and also for 
blood pressure evaluation.  
Transthoracic echocardiography 2D and 
Doppler were performed; no evidence of 
re-coarct was seen at the end of six months 
(recoarctation is interpreted as more than 
20 mmHg recurrence of gradient at the 
procedure site).1 This method was also 
curative for secondary HTN in all the 
cases.  Final blood pressure of 110 ± 10 
(mmHg) in systole and 85 ± 3 (mmHg) is 
interpreted normal or pre-hypertensive by 
the Joint National Committee. 7,8 
Aortic decoarctation in adult patients with 
PTA and stenting is a promising alternative 
of treatment that can be safely 
accomplished. This procedure has a very 
low morbidity and high success rate in 
terms of reduction of hypertension and 
normalization of hemodynamic 
parameters.  This may eventually 
contribute to the reduction of the left 
ventricular mass after a successful 
intervention. Engles et al. report their 
preliminary experience in 15 patients in 
whom PTA alone was successful in 3 out 
of 6 of the patients and PTA with 
additional stenting did better in terms of 
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gradient relief (9 patients out of 9).9  
Balloon angioplasty offers a satisfactory 
alternative to surgery for recurrent 
coarctation; both results and complications 
compare favorably with surgical therapy. 12 
 

Conclusion 
 
Using number 15 pulmonary balloons, 
without stents, successfully managed 
native coarctation.  Results were excellent 
without vascular complications. This 
convenient and less expensive method 
gives us great hope to treat coarctations 
and prevent irreversible damage to young 
patients, who have their whole lives ahead 
of them. 
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