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Coarctation repair—redo challenges in the adults: what to do?
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Abstract: Aortic coarctation is one of the most common congenital cardiac pathologies. Repair of native

aortic coarctation is nowadays a common and safe procedure. However, late complications, including re-

coarctation and aneurysm formation, are not uncommon. The incidence of these complications is dependent

on the type of the initial operation. Both endovascular and conventional open repair play important roles in

the treatment of late complications after previous coarctation repair. This article will review the incidence of

late complications after coarctation repair and will discuss the treatment options for redo coarctation repair

in adult patients.
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Introduction

Coarctation of the aorta is defined as a congenital stenosis
of the aorta, most commonly located at the juxtaductal
position. It was first described by Morgagni in 1760 (1).
Coarctation can occur as a solitary pathology limited
to the aortic isthmus, or can present as a more complex
lesion including long segment hypoplasia of the transverse
aortic arch, or stenosis of the abdominal aorta (2-4). Other
associated cardiac pathologies include bicuspid aortic
valve, ventricular septal defect, patent ductus arteriosus,
transposition of the great arteries, atrioventricular
canal defects and hypoplastic left heart syndrome (5-9).
Coarctation is a common congenital defect and accounts
for approximately 5% to 7% of all congenital cardiac
defects (10). The approximated incidence of coarctation is
3 cases per 1,000 births (11). Patients who do not undergo
treatment suffer from hypertension, heart failure and aortic
aneurysm, and have an increased risk for early mortality (12).

The first successful surgical repair of aortic coarctation
was performed by Crafoord in Sweden and Gross in the
United States in 1945 via a left lateral thoracotomy (13,14).
The procedure involved resection of the stenosed aortic
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segment followed by direct end-to-end anastomosis of the
transected aortic segments. However, direct anastomosis
of the transected aortic segments leads to a high
re-coarctation rate, especially when applied to neonates
(15-18). This triggered the introduction of alternative
surgical approaches, including the subclavian flap
angioplasty, the usage of a prosthetic patch, and prosthetic
interposition grafting. Nowadays, the extended end-to-
end anastomosis is probably the most commonly applied
technique with the lowest rate for re-coarctation over
long-term follow up. Depending on the applied technique,
the aortic re-coarctation rate is reported to be 10% to
41% (16,19,20). Another potential late complication after
coarctation repair is the formation of an aortic aneurysm
in the previously treated aortic segment. The incidence of
aneurysm formation following coarctation repair has been
reported to be between 5% and 51% (21-26).

In addition to conventional open repair, endovascular
balloon angioplasty and stent graft placement have emerged
as treatment alternatives for older children and adults
with discrete area of coarctation. Late complications such
as aneurysm formation or development of endoleaks can
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occur after these endovascular treatments, which may need
further interventions. In addition to recurrent coarctation
and aneurysm formation, persistent hypertension may also
require redo surgery.

Given high late complication rates necessitating
reintervention in 5% to 50% of cases, redo repair of
previous aortic coarctation represents an important field
of aortic surgery. Both endovascular and conventional
open repair play important roles in the treatment of late
complications after previous coarctation repair. This
article will review the incidence of late complications after
coarctation repair and will discuss the treatment options for
redo coarctation repair in adult patients.

Initial operative techniques and associated
incidence of recurrent coarctation

Initial surgical or endovascular repair of aortic coarctation
yields excellent short-term results, however long-
term complications include aneurysm formation and
re-coarctation. The occurrence of both complications is
dependent on the initial method for coarctation repair.

End-to-end anastomosis

Crafoord and Gross described the first successful surgical
repair in 1945 via a left lateral thoracotomy (13,14). The
aorta is adequately mobilized and cross clamped proximal
and distal to the stenosed segment. A proximal aortic
transection is made to resect the stenosed isthmus and
the coarcted segment. A second aortic transection is made
distal to the coarctation. The remaining aortic arch and
the descending aorta are subsequently brought together
with a direct end-to-end anastomosis. The incidence of
re-coarctation is relatively high following this initial repair,
with reported incidence rates of 41% to 51% (15-18). The
occurrence of re-coarctation is age-dependent and is highest
if the surgery is performed in neonates. Given the high
incidence of re-coarctation, direct end-to-end anastomosis
is not commonly used nowadays.

Prosthetic patch aortoplasty

Due to the high re-coarctation rate following the end-to-
end anastomosis technique, physicians sought alternative
surgical options to treat aortic coarctation. Vosschulte was
the first surgeon who described the usage of a prosthetic
patch to augment the aorta (27). After a longitudinal
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incision of the diseased segment, a prosthetic patch is
sutured across the incision to augment this segment.
Although the usage of Dacron grafts resulted in a lower
rate of re-coarctation (28), a high incidence of aortic
aneurysm formation was observed with this technique (20%
to 40%). The usage of polytetrafluoroethylene reduced
the rate of aneurysm formation to 7%, but led to a higher
re-coarctation rate (25%) instead (29). For these reasons, patch
aortoplasty has mostly been abandoned for the treatment of
simple aortic coarctation. However, it is still being used for
complex cases that require aortic arch reconstruction.

Subclavian flap aortoplasty

In this technique initially described by Waldhausen and
colleagues in 1966 (30), the subclavian artery is ligated
close to the origin of the left vertebral artery. The flap
is generated by an incision of the subclavian artery that
is extended down onto the aortic isthmus and across the
stenosed segment. The flap is then folded downwards and
sutured into the incised aorta, enlarging the previously
stenosed aorta. The re-coarctation rate of this technique
seems to be relatively low when performed in older children
[0-3% (31,32)]. However, when applied to neonates,
re-coarctation may occur in up to 23% (33). Although
sacrificing the subclavian artery does not result in left arm
ischemia, it may cause claudication in the long term (31).

Extended end-to-end anastomosis

Amato described this technique in 1977 and the procedure
is frequently applied nowadays (34). In contrast to a direct
end-to-end anastomosis, the proximal clamp is placed across
the aortic arch including the left subclavian or even the left
carotid artery including the aortic arch. Distally, the aorta
is clamped below the stenosed segment. After ligation and
division of the ductus arteriosus, the coarctation segment is
resected and the aortic arch is opened on its inferior aspect,
followed by end-to-end anastomosis of the opened arch and
the descending aorta. The procedure can be performed with
low peri-operative mortality and reports show relatively low
re-coarctation rates of 4% to 13% (19,35-40).

Interposition graft

Described by Gross in 1951 (41), this technique is based
on the resection of the coarctation segment, followed by
a Dacron tube graft or aortic homograft interposition
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Figure 1 Contrast-enhanced computed tomography scan of a patient with native aortic coarctation before (A) and after surgical repair (B)

with descending aortic replacement using the Dacron interposition graft technique.

(Figure 1). Since non-native tissue is used, it does not grow
with the patient and is therefore primarily reserved for
patients in whom outgrowth of the graft is not an issue.
The short- and long-term results in adults are respectable:
Yousif and colleagues reported a peri-operative mortality of
0% and no re-coarctation events during mean follow-up of
10+7.6 years (42). Comparable outcome has been reported
by other groups (43).

Extra-anatomical correction

This technique aims to provide additional blood flow to
the distal aorta, however leaves the stenosed aorta in situ.
This is generally performed via a median sternotomy, with
cardiopulmonary bypass support (44,45). Proximally, a
prosthetic conduit is anastomosed to the ascending aorta
or the subclavian artery (46) and is anastomosed to the
descending aorta distally, thereby bypassing the aortic
coarctation segment. This technique is especially useful
when concomitant cardiac procedures (such as aortic valve
replacement or coronary artery bypass grafting) need to be
performed as well (47).

Balloon angioplasty

Transcatheter balloon angioplasty was first described by
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Singer in 1982 (48). Access is obtained via the femoral artery
and a balloon catheter is advanced up to the obstructed
segment. There, the balloon is inflated to enlarge the aortic
diameter. Short-term results are acceptable in infants;
however, the long-term outcome is less favorable, with
re-coarctation rates of up to 80% (49-52). In adolescents,
the long-term complication rate of up to 50% have been
reported for re-coarctation and aneurysm formation
(53-55). Given this, balloon angioplasty might be considered
an alternative for subtle coarctation in adolescents, but cannot
be considered a curative approach in neonates. Therefore, in
patients with native aortic coarctation, transcatheter balloon
angioplasty should only be used to stabilize critically ill
infants as a bridge to anticipated surgery.

Stent implantation

Both bare metal stents and covered endografts have
been used to treat coarctation. Endovascular stent graft
placement offers the benefit of a less invasive approach
and a potentially quicker recovery. The procedure can be
performed with a low perioperative risk. Stent implantation
has replaced balloon angioplasty for discrete coarctation
in adolescents and adults in most centers nowadays. Stent
implantation is generally not advised in patients of less than
25 kg of body weight. In these patients, there is an increased
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risk for potential femoral artery rupture due to the sheath
size. Furthermore, the native aorta is relatively small and
may outgrow the stent, thus requiring reintervention
for transcatheter dilation of the stent (56,57). The
re-coarctation rates seem to be comparable with open
surgical approaches (58-62). However, aneurysm formation
has been observed in 6% of cases after stent graft placement
(58-61). It has been previously suggested that bare metal
stents might have a tendency towards future development
of (pseudo) aneurysms (63-65). However, a more recent
study comparing the two stent types did not observe any
significant difference (66).

Factors predisposing to re-coarctation and aneurysmal
degeneration

An overview of recurrence rates associated with initial
operative techniques can be found in 7zble 1. Although
the incidence of re-coarctation is primarily dependent
on the initial treatment approach, there are other factors
that predispose to recurrent coarctation. Patient age
(especially infants <30 days of age) (69), coarctation segment
diameter (69), and isthmus hypoplasia (69,70) have been
associated with increased incidence of re-coarctation.
A diameter of 3.5 mm or less prior to angioplasty, or a
diameter of 6 mm or less post-intervention have been
reported to be associated with an increased risk for
recurrent coarctation (69).

Aneurysmal degeneration can occur following
both surgical or endovascular coarctation repair. The
pathophysiological development of an aneurysm after
coarctation repair is dependent on abnormal aortic tissue
at the coarctation site. The pathological aorta’s medial
layer involves fragmented elastic fibers, a higher amount
of ground substance, and fewer smooth muscle cells (71)
that can deteriorate over time. It has been suggested that
an aneurysm may occur if all the pathological tissue is not
resected during open surgical repair (72,73). Likewise,
balloon angioplasty leaves the abnormal aortic tissue in
place, thus promoting potential future aneurysm formation.

The incidence of aneurysm formation varies over a wide
range. While some studies report a re-coarctation rate of
0% after surgical repair with the resection and end-to-end
anastomosis technique, the rate can be as high as 20-40%
following prosthetic patch aortoplasty (21,22,28,29,74).
Furthermore, the patient age at the time of the first
coarctation repair is a predisposing factor for aneurysm
formation, with a higher incidence observed in children
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aged 13.5 years or older at the time of repair.

Indications for reintervention after coarctation
repair

Recurrent coarctation or re-coarctation is defined as
restenosis after previous successful surgical or endovascular
repair of native aortic coarctation. Clinical symptoms that
may indicate re-coarctation include hypertension and
headache. The indications for intervention of recurrent
coarctation resemble those for native coarctation (75-78), and
include persistent hypertension, a peak pressure gradient of
20 mmHg or more, and evidence of collateral circulation on
imaging (76-78). Besides re-coarctation, aneurysm formation
is another complication after coarctation repair that may
require reintervention. The aneurysm usually develops at
the site of the previous repair, but occasionally involves the
ascending aorta, especially in the setting of a bicuspid aortic
valve (79,80). The societal guidelines for aortic coarctation
do not clearly define indications for the treatment of
aneurysm formation after coarctation, however, one may
refer to the guidelines for the management and treatment of
thoracic aortic aneurysms (81,82). For aortic arch aneurysms,
intervention is recommended at an aortic diameter of 55
mm or more. For descending aortic aneurysms, intervention
is recommended for aortic diameter of 55 mm or more
if treatment with endovascular modalities is feasible. If
endovascular treatment is not possible, open surgical repair
is indicated in patients with an aortic diameter of 60 mm or
more. Both surgical and endovascular repair are applicable
therapeutic options for re-coarctation. Various factors should
be considered when evaluating a patient with re-coarctation,
including the patient’s age and general condition as well as
the localization and extent of the aneurysm and feasibility for
endovascular repair.

Techniques for re-intervention

The current guidelines of the European and American
societies recommend an endovascular approach as the
initial treatment strategy for recurrent coarctation (75-78).
Conventional surgery is recommended for complicated
cases or when interventional treatment is not possible.

Endovascular treatment—balloon angioplasty and
endografting

Balloon angioplasty has been used for the treatment of
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Table 1 Complications after native coarctation repair

Re-coarctation/

Procedure reintervention Fg{l(l;vrvs;p
rate
End-to-end anastomosis
Kappetein et al. 1994 (16) 41% 16.7
Williams et al. 1980 (15) 54% NA
Prosthetic patch aortoplasty
Walhout et al. 2003 (29) 25% 11.9
Brown et al. 2009 (19) 12% 14.2
Subclavian flap aortoplasty
Barreiro et al. 2007 (32) 11% 6.7
Pandey et al. 2006 (31) 15% 14
Brown et al. 2009 (19) 8% 14.2
Extended end-to-end anastomosis
Kappetein et al. 1994 (16) 0% 16.7
Thomson et al. 2006 (35) 4% 4.2
Burch et al. 2009 (37) 11% 4.8
Wright et al. 2005 (39) 6% 4.5
Interposition graft
Yousif et al. 2016 (42) 0% 10
Charlton-Ouw et al. 2015 (43) 0% 6.8
Extra-anatomical correction
Almeida et al. 2003 (45) 0% 5.6
Grinda et al. 1995 (46) 0% 5.7
Balloon angioplasty
Rodés-Cabau et al. 2007 (54) 41% 3.2
Rao et al. 1996 (67) 25% 1.2
Stent implantation
Forbes et al. 2011 (62) 14% 1.9
Sadiq et al. 2013 (68) 7% 3.8
Bruckheimer et al. 2010 (64) 0% 0.4

* median or mean follow up time.

native and recurrent coarctation. While balloon angioplasty
leads to a high rate of recurrent stenosis after native
coarctation repair, it is the preferred treatment option for
recurrent coarctation after previous surgical repair. The
scar tissue at the site of the previous repair has a lower
tendency for vascular remodeling, thus leading to a lower
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rate of aneurysmal dilation after angioplasty. Aortic wall
injury occurs in approximately 1% to 2% of cases (83,84).
The tendency towards restenosis seems to be lower
than for native coarctation as well. Multiple studies have
demonstrated the sound outcome of balloon angioplasty
for restenosis (83,85-91). Balloon angioplasty for restenosis
has been performed in children and infants with a high
procedural success rate and a lower complication rate
compared to open surgical repair (67,92). The reported
procedural success rate ranges from 80% to nearly 100%
(59,60,84,93). Freedom from restenosis after balloon
angioplasty is quite variable, with reported rates of 6% to
53% (83,84). When restenosis occurs, simple re-dilation
often leads to acceptable results (19).

Stent graft placement is an alternative to balloon
angioplasty. This technique is newer than balloon
angioplasty and has been first performed for native
coarctation in 1991 (94). Over time, the indications for
endovascular stent graft placement have broadened, and
it has been used for the treatment of recurrent stenosis
as well. Numerous case reports and studies have shown
the feasibility and safety of TEVAR for re-coarctation
(59,60,91,95,96). The procedural success rate ranges from
94% (97) to 97% (98). A significant reduction of the peak
systolic gradient has been described with this technique:
Hamdan et a/. reported a reduction of the mean peak
systolic gradient from 32+12 to 4+11 mmHg (97). In cases
of an inadequate proximal landing zone, a pre-operative
left carotid-subclavian bypass can be performed to optimize
TEVAR placement.

However, complications can occur and have been
reported in up to 18% (96). Complications include
retroperitoneal bleeding (3%), device embolization (3%),
aortic dissection or rupture (1-5%), stent migration
(6%), coronary artery injury with subsequent myocardial
infarction, postinterventional formation of arteriovenous
fistulas (3%) and unplanned occlusion of the left subclavian
artery that may necessitate post-interventional left carotid-
subclavian bypass (52,59-61,91,97,99,100).

TEVAR is an appealing option for aneurysmal
degeneration of aorta after previous coarctation repair as
balloon angioplasty is not applicable. Reports and studies have
shown a procedural success rate of up to 100% (101-105).
Potential complications are similar to those caused by
balloon angioplasty or stent graft placement for re-
coarctation as described earlier. Endoleaks can occur
due to suboptimal endograft apposition to the aortic
wall, especially in cases of challenging anatomy. Another
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devastating complication that can occur in up to 10% of
cases after stent graft implantation is spinal cord ischemia,
leading to paraparesis or paraplegia (106). The usage of
a cerebrospinal fluid drainage to monitor and regulate
the cerebrospinal pressure has been shown to reduce the
incidence of spinal cord injury (107). A higher mean arterial
pressure is maintained to optimize cerebral perfusion
pressure.

Surgical repair

When endovascular treatment is not successful or
applicable, surgical repair remains the only treatment
option left. Persistent endoleak or prosthetic infection after
stent graft placement may also mandate surgical revision.
The mortality rate is higher than for native coarctation
repair and ranges from 1% to 3%, but can be as high as 5%
to 10% for patients with significant comorbidities.

The most commonly used technique is the replacement
of the re-stenosed segment with a straight tube graft via a
left lateral thoracotomy. Single lung ventilation of the right
lung can facilitate the dissection of the situs, which is usually
complicated by adhesions from the previous operation.
If the adhesions are dense and significant bleeding is
encountered, the operation can be staged, where by the
dissection is completed at the initial operation and the chest
is temporarily closed after placement of chest drains and
the patient is brought to the ICU for interim care. The
patient is then returned to the operating room once the
bleeding has stopped in 24-48 hours, for completing the
reconstruction.

The “clamp and sew” technique has largely been
abandoned in favor of usage of extracorporeal circulation to
provide lower body perfusion to reduce the risks associated
with lower body ischemia during the period of aortic
clamping. Distal arterial access can be obtained either via
the distal aorta or the left femoral artery. Venous drainage
can be established either by the femoral vein or alternatively
via the left atrium (through left inferior pulmonary vein)
for left heart bypass. The cardiopulmonary bypass pump
supplies the lower body through the distal arterial cannula,
while the supra-aortic vessels are being perfused by the
heart. The flow is titrated to maintain adequate perfusion
in both circulatory beds. Once the aorta is proximally and
distally clamped, the re-coarctated segment can be resected
and replaced with a prosthetic graft.

In case of a challenging anatomy, the usage of
hypothermic circulatory arrest can be helpful, allowing for
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an open proximal anastomosis. For hypothermic circulatory
arrest, full cardiopulmonary bypass is established via arterial
access as described above and right atrial cannulation via
the femoral vein. As the patient is cooled and the heart
begins to fibrillate, attention must be paid to ensure that left
ventricle is not distended. This is generally not a problem
in cases of little or no aortic regurgitation. If the LV is
noted to be distended on TEE, a LV vent can be inserted
via the left inferior pulmonary vein. Cardioplegia is not
necessary for circulatory arrest periods less than 30 minutes.
After the proximal anastomosis has been completed, the
graft can be cannulated and circulation resumed to the
heart and the supra-aortic branches through the graft. The
distal anastomosis can then be performed under partial
cardiopulmonary bypass. The advantage of hypothermic
circulatory arrest for performing the operation is the
minimal need for proximal dissection prior to ceasing of
circulation. This dissection can be performed very easily
during circulatory arrest after the aorta is opened. It also
obviates the need for circumferential control of the aorta or
any supra-aortic branches.

Open surgical repair as a redo operation is relatively
safe, however, perioperative complications can occur.
Potential complications directly related to surgery and often
aggravated by dense adhesions include re-thoracotomy
for bleeding (2%), pulmonary-associated complications
included pneumothorax and pleural effusion (8%), injury of
the laryngeal and the phrenic nerve (0%) as well as trauma
of the esophagus or the thoracic duct (0-4%) (108,109).
Other potential complications include lower body ischemia
and spinal cord trauma with subsequent paralysis. Like for
TEVAR, preoperative insertion of a cerebrospinal fluid
drainage can help to reduce these risks (107). Distal aortic
perfusion, hypothermia and neuro-monitoring including
somatosensory and motor evoked potentials have been
used by some centers to guide intraoperative hemodynamic
management. Additionally, pattern of SSEP and MEP
signals in the operating can also help set blood pressure
goals to be maintained postoperatively in the ICU.

An alternative surgical approach is extra-anatomic
bypass. This technique is usually not employed as a
primary operation for children, but may be considered for
complicated redo cases in older children or adults. The
formation of dense adhesion after previous operations of the
descending aorta can make redo - operation at this site very
challenging. Extra-anatomic bypass offers the advantage
of leaving these structures untouched by rerouting blood
flow to the aorta distal to the stenosed segment. Several
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Figure 2 Contrast-enhanced computed tomography scan of a
patient who had previously undergone repair of aortic coarctation
with interposition grafting. The patient subsequently developed
re-coarctation that was treated with left subclavian to descending
aortic bypass for recurrent coarctation following which the patient
developed a pseudoaneurysm of the proximal anastomosis of the

left subclavian to descending aortic bypass (arrow).

rerouting approaches have been suggested by different
groups.

Extra-anatomic bypass from the left subclavian artery
to the descending aorta (Figure 2) has been described as a
feasible and safe treatment option for recurrent coarctation.
Grinda and coworkers published a series of 16 patients
who underwent extra-anatomic bypass grafting for complex
aortic coarctation (46). This operation is performed via
left posterolateral thoracotomy with left lung isolation.
The dissection is limited to the area of the two anticipated
anastomoses. A Dacron graft is anastomosed in an end
to side fashion to the left subclavian artery, but can also
be performed on the transverse aortic arch in the case of
involvement of the subclavian artery. Distal anastomosis
is performed on the descending thoracic aorta distal to
the pathological segment in an end-to-side fashion. Both
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Figure 3 Extra-anatomic bypass grafting from the ascending aorta
to the descending aorta for recurrent aortic coarctation in a patient
who underwent previous descending aortic replacement for native

aortic coarctation.

anastomoses can be performed under partial aortic cross-
clamping, using a continuous 4-0 or 5-0 polypropylene
suture without any need for cardiopulmonary bypass. The
size of the Dacron prosthesis that is used is dependent on
the size of the left subclavian artery, generally a 14 or 16
mm graft is selected. In series by Grinda ez 4/, four patients
were redo cases, while the remaining 12 patients had
atypical anatomic coarctation. The peri-operative mortality
in this series was 0%. No peri-operative complications
were observed. During follow up, one patient died 10 years
later due to non-surgery related reasons, and one patient
required redo surgery.

Another extra-anatomic approach is bypass grafting
from the ascending to the descending aorta (Figure 3) (110)
and has been suggested for complex redo cases. This
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Table 2 Complications after re-coarctation repair
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Procedure

Study size (n)

Early mo

rtality Re-coarctation/reintervention rate

Follow up (years)"

Balloon angioplasty

Zoghbi et al. 2004 (108) 42 0%

Yetman et al. 1997 (83) 90 1%

Reich et al. 2008 (84) 99 2%

Frih et al. 2011 (109) 4 0%
TEVAR

Fruh et al. 2011 (109) 10 0%

Preventza et al. 2006 (96) 11 0%
Open anatomic repair

Zoghbi et al. 2004 (108) 55 2%

Frih et al. 2011 (109) 10 0%

Brown et al. 2009 (19) 59 0%
Extra-anatomic repair

Delmo Walter et al. 2017 (111) 20 0%

Connolly et al. 2001 (110) 12 0%

33% 7.5
28% 3.3
28% 8.1

50% 1.5
10% 1.5
18% 1.0
8% 11.8
0% 1.5
7% 14.2
0% 12.7
0% 3.8

* median or mean follow up time.

operation is performed through a median sternotomy
approach, thus avoiding the adhesions in the left pleural
space. Cardiopulmonary bypass is initiated via aortic and
venous cannulation. The heart is retracted cephalad and a
longitudinal incision is made in the posterior pericardium
to expose the descending aorta. A partial clamp is applied to
the descending aorta and the distal anastomosis between the
Dacron prosthesis and the descending aorta is performed in
an end to side fashion using continuous 4-0 polypropylene
suture. The Dacron prosthesis is routed posterior to the
inferior vena cava, and around the right atrium to the
ascending aorta. The proximal side-to-end anastomosis
between the ascending aorta and the graft is done under
partial side-clamping using a continuous 4-0 polypropylene
suture. Prosthetic graft sizes commonly used range from
20 to 24 mm. Concomitant cardiac procedures can be
performed as needed. Connolly and colleagues published a
series of 18 patients who underwent this procedure. Most
of the patients were redo cases, and the peri-operative
mortality was 0%. Delmo Walter and coworkers reported
similar results (111). Table 2 provides a summary of the
various treatment options for recurrent coarctation and
associated complication rates.
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Conclusions

The surgical treatment of aortic coarctation has evolved
over time, including both new surgical approaches and
advanced perioperative management. This has led to
a significant improvement of the short- and long-term
outcome with lower recurrence rates for re-coarctation.
However, recurrent coarctation remains a therapeutic
challenge. The endovascular techniques for aortic
pathologies have also been applied successfully to native
and recurrent coarctation. However, some patients may not
be suitable for endoluminal approaches and must be treated
with open surgery using either in-situ reconstruction or
extra-anatomic bypass. Given this, open surgical repair
remains an important cornerstone in the therapeutic
management of aortic re-coarctation.
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