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Comparison Between Balloon Angioplasty and
Surgery for Native Coarctation of the Aorta in
Neonates and Young Infants
Shan-Miao Lin,1 Haw-Kwei Hwang,1 Shye-Jao Wu2 and Ming-Ren Chen1,3

Background: Optimal management strategy for native aortic coarctation in neonates and young infants is a
controversial issue. In this study, we compare balloon dilatation with surgery in terms of the efficacy of treating
native aortic coarctation in patients less than 120 days of age.
Methods: Between January 2000 and October 2006, after excluding patients with complex cardiac anomalies, we
enrolled 21 patients with native aortic coarctation in this study. Group 1 included 9 patients who accepted balloon
dilatation for discrete isthmic stenosis. Group 2 included 12 patients who underwent surgical aortoplasty by
end-to-end anastomosis for long segment stenosis. We compared the demographic data, hospital days, complications,
residual gradients and restenosis rates between the two groups.
Results: There were no statistical differences between the two groups in terms of the demographic data, age at
procedure, immediate pressure relief, restenosis rate or survival rate. Procedure-related complications occurred
more frequently after surgical repair compared with angioplasty (p = 0.02). The median post-procedure hospital stay
was shorter in the angioplasty than in the surgery group: 6 days (range, 3 to 82 days) in the angioplasty group and 27
days (range, 7 to 292 days) in the surgery group (p = 0.005). At a median follow-up of 19 months, two group 1
patients had recoarctation requiring surgery, and three group 2 patients also experienced reintervention due to
restenosis or severe residual coarctation.
Conclusion: These data suggest that balloon angioplasty may be an acceptable alternative to surgical treatment for
native discrete aortic coarctation in neonates and young infants.
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INTRODUCTION

balloon angioplasty for coarctation of the aorta. Balloon
angioplasty is gradually gaining acceptance in the management of pediatric2 and recurrent postoperative coarctation. 3,4 Percutaneous balloon angioplasty (PBA) is a
less invasive treatment alternative to surgical repair for
patients with a discrete coarctation of the aorta.5 However, this strategy remains controversial in neonates and
young infants.6,7 Some studies showed similar results between the two types of treatment, 8 while others have
demonstrated a lower recoarctation and aneurysm formation rate at follow-up associated with the surgical repair
strategy.9 This study investigated the efficacy, safety, and
mid-term outcome of balloon angioplasty versus surgical
correction for NAC in infants less than 4 months old.

The optimal management strategy for native aortic
coarctation (NAC) in neonates and young infants is controversial. Surgical repair has been the standard treatment for NAC. In 1983, Lababidi1 performed the first
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METHODS

aortic arch gradient, weak femoral pulse, and hypertension.

Patient population
Between January 2000 and October 2006, we encountered 34 cases of NAC in patients less than 120
days of age. We excluded patients with complex cardiac
anomalies such as Taussig-Bing anomaly (2 patients),
hypoplastic left heart syndrome (4 patients), double outlet right ventricle (2 patients), and tricuspid atresia (1 patient). Twenty-one patients were enrolled because 4 patients were lost to follow -up. Overall, the median age
was 35 days (range, 7 to 103 days) and the median weight was 3.5 kg (range, 2.0 to 6.5 kg).

Statistical analysis
Non-parametric data were expressed as the median
(range) or mean ± standard deviation. Categorical variables were compared using Fisher’s exact test and quantitative variables were compared using the Mann-Whitney test. A p value < 0.05 was considered to be statistically significant. All tests were two-tailed. The SPSS
software program, version 12.0, was used for all statistical analyses.

RESULTS

Protocol
We divided patients into two groups. If the juxtaductal coarctation was a simple discrete lesion, the patients were selected for PBA (Group 1). We began
angioplasty by using balloons with a diameter equal to
the diameter of the isthmus. If there was inadequate relief of obstruction, a larger balloon with a diameter equal
to the descending aorta at the diaphragm level was selected. If the coarctation lesion was associated with long
segment stenosis, hypoplastic transverse arch, or tortuous arch, the patients were selected for surgical aortoplasty by end-to-end anastomosis (Group 2). The severity of arch hypoplasia was evaluated with transthoracic echocardiography by measuring the ratio of the
narrowest diameter of the arch to the diameter of the ascending aorta. Arch gradient less than 20 mmHg obtained during cardiac catheterization or less than 25
mmHg measured by Doppler echocardiography after the
procedure was considered successful. All complications
occurring after the intervention were recorded. We compared the demographic data, hospital days, complications, residual gradients, survival rates, and restenosis
rates between the two groups.
All patients accepted a median follow-up of 19
months (range, 8 to 48 months). Echocardiography was
performed to measure the peak transcoarctation gradient
every 3 to 6 months or when a weak femoral pulse was
noticed at follow-up. Recoarctation was defined as a
transcoarctation gradient > 25 mmHg measured by
transthoracic echocardiography and > 20 mmHg obtained during a follow-up cardiac catheterization. The
indications for reintervention included persistent large

A total of 9 patients underwent PBA treatment
(Group 1), and 12 patients had surgical repair (Group 2).
The baseline demographic and clinical characteristics of
the patients are shown in Table 1. Both groups were
comparable with regard to age, weight, percentage of associated ventricular septal defect, and severity of arch
hypoplasia.
Table 2 summarizes the associated cardiac anomalies
of the enrolled patients. In Group 1, aortic stenosis was
present in 2 patients; 1 underwent balloon dilatation and
the other received surgical repair at 2.5 years old. Four
patients had a ventricular septal defect (VSD); two were
repaired at 1 month and 2.5 years old, respectively. The
VSD had closed spontaneously in the other 2 patients at
follow-up. One patient had a primum atrial septal defect
which was repaired at 7 months old.
In Group 2, VSD was present in 8 patients. Seven of
them underwent pulmonary artery banding in conjunction with aortoplasty between 9 and 54 days old . These
patients received eventual debanding of the pulmonary
artery and VSD repair between 11 and 15 months old.
Another one patient underwent VSD repair at 1.5
months old without precedent pulmonary artery banding.
Pulmonary stenosis was present in 1 patient who underwent valvuloplasty in conjunction with VSD repair. One
patient had mild supravalvular aortic stenosis which was
clinically insignificant. One patient had a complete
atrioventricular canal defect which was repaired at 10
months old.
In our study, PBA was successful in 8 patients
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Table 1. Baseline clinical characteristics of the study population grouped depending on the type of treatment

Median age at procedure (range)
Male/Female
Median weight (range)
VSD (%)
Coarctation/AsAo dimension (mean ± SD)
Median follow-up days
Restenosis
Pre procedure arch gradient
Immediate residual gradient (mean ± SD)
Coarctation/AsAo dimension (mean ± SD)

Group 1
Balloon angioplasty
(n = 9)

Group 2
Surgery
(n = 12)

p value

27 days (7-104)
7/2
3.7 kg (2.3-6.2)
44% (4)
0.27 ± 0.1
1179
2
46 ± 23.5
24.5 ± 14.5 mmHg
21 ± 7 mmHg

26 days (9-94)
9/3
3.4 kg (2.0-5.5)
67% (8)
0.31 ± 0.1
577
3
18.4 ± 9.5**
22.5 ± 13.6 mmHg
14 ± 8 mmHg

0.72
1.00
0.78
0.40
0.32
0.18
1.00
0.23
0.64
*0.05*

SD: standard deviation; VSD: ventricular septal defect; AsAo: ascending aorta;
*: statistical significance.
**: Pressure gradient in tortuous arch could not be precisely measured by echocardiography.

Table 2. Associated cardiac anomalies of the enrolled patients
Associated conditions
VSD
Aortic stenosis
VSD with subaortic stenosis
VSD with pulmonary stenosis
Atrioventricular canal defect
ASD primum
VSD with secundum ASD
Cor triatriatum
Isolated coarctation

Group 1
No. of patients

Group 2
No. of patients

Total
No. of patients

3
2
0
0
0
1
1
0
2*

5
0
1
1
1
0
1
1
2

8
2
1
1
1
1
2
1
4

Management
Observation/Surgical repair
Balloon dilatation/Surgical repair
Surgical repair
Surgical repair
Surgical repair
Surgical repair
Surgical repair
Observation

VSD: ventricular septal defect; ASD: atrial septal defect.
*In Group 1, only one patient had PDA, which closed spontaneously.

aortoplasty immediately. Major complications occurred
in 2 patients after surgery: one patient experienced
coagulase-negative staphylococcal sepsis 3 days after
surgical repair, and the other developed chylothorax 5
days after surgical aortoplasty requiring reintubation,
mechanical ventilation, and chest tube drainage. In the
PBA group, no patient required blood transfusion. In the
surgical group, 5 patients had severe anemia requiring
blood transfusion after surgery, 3 had lung atelectasis, 1
had pneumonia, 3 had electrolyte imbalance, 1 had chest
wound infection, and 1 developed tracheal stenosis related to intubation. Figure 1 showed the event-free curve
of complication in both groups. Overall, 66% of the surgical group patients had at least one complication after
surgery, compared with 11% of the PBA group patients
(p = 0.02).

(89%). The pressure gradients between the arch and the
descending aorta were reduced 70% on average (Table
3). The immediate gradient relief after the procedure was
similar in both groups (24.5 ± 14.5 mmHg vs. 22.5 ±
13.6 mmHg, p = 0.64; Table 2).
The hospital stay of the group 1 patients was shorter than that of the group 2 patients; median days were 6
days (range, 3 to 82 days) in the PBA group and 27
days (range, 7 to 292 days) in the surgery group (p =
0.01).
There was no mortality within 3 months after intervention in both groups. All complications that occurred
within 30 days after intervention are shown in Table 4.
One patient who underwent PBA experienced the major
complication of intimal tears of the aortic wall limited to
the angioplasty site. He had an emergency surgical
Acta Cardiol Sin 2008;24:204-8
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Table 3. Clinical summary of balloon angioplasty patients
No.
1
2
3
4
5
6
7
8
9

Age (days)

Gender

BW (Kg)

Associated
CHD

PG Before
procedure*
(mmHg)

PG After
procedure*
(mmHg)

Immediate PG
decreased%

14
07
1030
31
19
42
11
99
27

M
M
M
M
F
M
M
F
M

3.4
3.0
6.2
2.9
2.4
3.7
3.0
6.5
2.3

VSD ASDII
VSD
ASD I
VSD
VSDM
AS
-

40
20
1030
45
74
25
20
53
83

15
32
20
18
00
10
10
25

63
69
56
76
1000
50
81
70

Outcome

Emergent surgery

Restenosis
Restenosis

BW: body weight; CHD: congenital heart disease; PG: pressure gradient; VSD: ventricular septal defect; ASD I: atrial septal defect
primum; ASDII: atrial septal defect secundum; VSDM: muscular ventricular defect; AS: aortic stenosis.
*Pressure gradient was measured tracing back from arch to descending aorta during catheterization.

Table 4. Complications within the 30 days after aortic
coarctation intervention grouped depending on the
type of treatment

Major complications
Intimal tear
Chylothorax
Sepsis
Aortic aneurysm
Death
Minor complications
Blood transfusion
Tracheal stenosis
Atelectasis
Pneumonia
Electrolyte imbalance
Wound infection
Total complications

Group 1
Balloon
angioplasty
(n = 9)

Group 2
Surgery
(n = 12)

1
1
0
0
0
0
0
0
0
0
0
0
0
1

2
0
1
1
0
0
6
5
1
3
1
3
1
8

p value

0.6

Figure 1. Event-free curve of complications

0.017*

again but developed restenosis in 15 months and eventually accepted surgical aortoplasty. The other restenosis
patient was undertaken surgical intervention directly. In
group 2, one patient had an immediate large residual gradient of 55 mmHg (measured by transthoracic echocardiography) after surgery. He underwent a second operation shortly of bypassing the obstruction with a conduit placed between the aortic arch and the descending
aorta. Another 2 patients in group 2 had restenosis, successfully relieved by PBA in 57 days and 195 days after
initial surgery, respectively.

0.02*

*: Statistical significance.

The median follow-up periods after the intervention
were not significantly different between the 2 groups:
1179 days (range, 232 to 2689 days) in the PBA group
and 577 days (range, 56 to 1760 days) in the surgical
group (p = 0.18). The mid-term residual gradient at follow-up was significantly higher in group 1 (21 ± 7
mmHg vs. 14 ± 8 mmHg, p = 0.05). In group1, recoarctation occurred in 2 patients 69 and 100 days after
the procedure, respectively. One of them underwent PBA

DISCUSSION
In our study, PBA was associated with a high success rate, low complication rate, and short hospital stay.
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CONCLUSION
We conclude that percutaneous balloon angioplasty
may be as effective as surgical aortoplasty in the management of NAC in neonates and young infants. The
limitations of this study were its retrospective, nonrandomized nature, and smaller case numbers. The anatomical morphologies and associated cardiac defects of
the two groups are different. Long-term follow up is
mandatory to evaluate the late restenosis and arch
growth.15
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