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Introduction

This overview has been prepared to assist members of the Interventional Procedures
Advisory Committee (IPAC) advise on the safety and efficacy of an interventional
procedure previously reviewed by SERNIP. It is based on a rapid survey of
published literature, review of the procedure by Specialist Advisors and review of the
content of the SERNIP file. It should not be regarded as a definitive assessment of
the procedure.

Date prepared
This overview was prepared by Bazian Ltd in April 2003 (updated by NICE in May
2004).

Procedure name
Balloon angioplasty with or without stenting for coarctation or recoarctation of aorta
(paediatric)

Specialty society
British Paediatric Cardiac Association

Description
Aortic coarctation is a congenital narrowing of part of the aorta, most commonly the
aortic arch, usually close to the origin of the left subclavian artery.

Balloon angioplasty of aortic coarctation is a minimally invasive procedure that
involves inserting a catheter into a large blood vessel, usually in the groin and
passing it up to the area of narrowing under X-ray control. A balloon is then inflated
within the narrow area. A stent (a small tube) may be placed within the narrowing to
keep it dilated. Balloon angioplasty and stenting may be carried out as a first
treatment (in ‘native’ coarctation) or if previous surgical or angioplastic treatment fails
and coarctation recurs (‘recoarctation’).

Standard treatment for native and recurrent coarctation involves open chest surgery.
The type of surgery used depends on the anatomy of the lesion and experience of
the surgeon. Types of surgery that may be used include resection of the coarctation
site and end-to-end anastomosis repair, patch aortoplasty, left subclavian flap
angioplasty and bypass graft repair.

Efficacy
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Based on the literature that was found, balloon angioplasty for native or recurrent
coarctation reduces the pressure gradient across the coarctation, suggesting that
stenting reduces the degree of narrowing of the aorta. One small randomised
controlled trial was found suggesting that balloon angioplasty had similar efficacy to
surgery. The literature found on stenting for coarctation was much weaker, but it
suggests that stenting also reduces the pressure gradient across the coarctation.

According to the Specialist Advisors, balloon angioplasty is now established practice.
The benefits of stenting are that it is less invasive than surgery with short hospital
stay, and has a reduced risk of spinal cord injury.

Safety
Based on the literature found, the risks of balloon angioplasty include death (about
1%), tears in the aorta, bleeding, thrombosis, stroke and aneurysm.

According to the Specialist Advisors, possible adverse effects include failure to cure
stenosis (about 20%), aneurysm formation (about 5%), vascular injury (less than
5%), aortic rupture (less than 1%), stroke (less than 1%), death (less than 1%),
hypotension and femoral artery injury.

Based on the literature we found, the additional risks of stent placement include stent
embolisation.

Literature review
Appraisal criteria
Studies describing balloon dilatation or stenting for native or recurrent aortic
coarctation were included.
List of studies found
One randomised controlled trial was found comparing balloon angioplasty with
surgery in native coarctation (described in the table).’
Four non-randomised controlled studies were found comparing balloon angioplasty
with surgery, and one comparing balloon angioplasty with stenting in native
coarctation (described in the table?).

Eighteen case series of balloon angioplasty in native coarctation or recoarctation
including 50 or more people were found. The table gives details of the two largest.>*

Five case series of stenting for coarctation including 10 or more people were found.
The table give details of the largest.®

The Appendix provides the references to the studies not described in the table.
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Summary of key efficacy and safety findings (1)

Study details

Key efficacy findings

Key safety findings

Key reliability, generalisability
and validity issues

Shaddy, 1993
Randomised controlled trial
USA

n=36 with native coarctation, age range 3 to
10 years:

e 20 received balloon angioplasty

e 16 received surgery

Exclusions:

e  previous surgery

connective tissue disorder

Turner’s or Noonan’s syndrome
bacterial endocarditits,

coarcted segment > 1 cm

Follow up 1 year

Reduction in peak systolic pressure

gradient:

e Angioplasty: 44 to 6 mmHg
(86%)

e Surgery: 48 to 7 mmHg (86%)

Hospital stay:

e Angioplasty: 18/20 discharged
next day; 2 stayed 1 more day

e  Surgery: minimum stay 3 days,
mean stay 4.5 days

Aneurysm:
e Angioplasty: 4 people
e  Surgery: none

‘Diminished pulse’ (in the leg through which
angioplasty was performed):

e Angioplasty: 2 people

e  Surgery: none

Bleeding:
e Angioplasty: 1 person
e Surgery: 2 people

Restenosis:
e Angioplasty: 5 people
e Surgery: 1 people

Hypertension
e Angioplasty: 1 person
e  Surgery: none

Randomisation method not described
Treatment groups similar at baseline
Small study; power limited

Outcome assessment not blinded
Primary outcome measure not clear

Follow up 21/36

Zabal, 2002° Reduction in peak systolic gradient: Paradoxical hypertension or post- Allocation not random

Historical controlled study e Balloon angioplasty: 83% coarctectomy syndrome: none

Mexico e Stent: 96% Treatment groups similar at baseline
p<0.001 Local bleeding requiring blood transfusion: 1

n=54 adults: person Primary outcome measures not clear

e 32 received balloon angioplasty alone,
1995 to 1997

e 22 received stent (either primary
approach or because residual gradient
>20mmHg after balloon), 1997 to 1999

Follow up: balloon angioplasty: 60 months,
stent: 22 months

Immediate success (residual gradient
<or=20mm Hg):

e Balloon angioplasty: 29/32

e Stent: all

Recoarctation:
e Balloon angioplasty: 3 people
e Stent: none

Aneurysm at coarctation site: 2 people (in
balloon angioplasty group)

Follow up different length for two
groups
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Summary of key efficacy and safety findings (2)

Study details

Key efficacy findings

Key safety findings

Key reliability, generalisability
and validity issues

McCrindle, 1996°
Prospective case series
USA and Canada

n=907 with aortic coarctation who
received balloon angioplasty:

e 422 native, median age 4 years

e 548 recurrent, median age 3 years

Reduction in systolic pressure gradient:
e native: 74%
e recurrent: 70%

Deaths: 7 people

Transmural aortic tear: 4 people
Intimal tear: 31 people
Neurological event: 6 people
Thrombosis: 4 people

Surgery required: 9 people
Transfusion: 65 people

Large case series

Part of a large registry —
ascertainment likely to be complete

Detailed outcome data

Munayer Calderon, 2002”
Retrospective case series
Mexico

n=333 with coarctation who received
balloon dilatation (mean age 10 years,
range 14 days to 62 years), 13 had
received previous surgery)

272 patients followed for 24 months

Immediate success: 94%

Gradient reduced from 51 to 14 mmHg

Deaths: 4 people

Stroke: 5 people

Vascular perforation: 2 people
Thrombosis of entry site: 19 people
Aneurysm: 15 people

Reopening of ductus arteriosus: 4 people
Hypertension: 3 people

Blood transfusion: 28 people

Balloon rupture: 5 people

Large case series
Data collected retrospectively

Detailed outcome data

Ledesma, 2001°
Case series
Mexico and USA

n=54 with native or recurrent coarctation
received stents (mean age 22 years,

range 8 to 49 years); 4 had had previous
balloon dilatation; 1 had received surgery

11 patients followed up 22 months later

Technical success (stent placement and
no major complications): 98%

Clinical success (pressure gradient
<20mmHg and no major complications):
96%

Mean pressure gradient decreased from
50 to 5 mmHg

Required operation: 2 people
Aneurysm: 2 people
Hypertension: 2 people
Restenosis: 2 people
Bradycardia: 1 person

Stent embolisation: 1 person
Deaths: none

Uncontrolled case series

Follow up short for most people
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Validity and generalisability of the studies

One small randomised controlled trial of limited quality comparing balloon angioplasty
with surgery in native coarctation was found.” One small historical controlled study
was found comparing balloon angioplasty with stenting in native coarctation, which
provides limited evidence of efficacy or safety of either procedure.?

Two large case series of balloon angioplasty in native or recurrent coarctation were
found.3’4The first of these collected data prospectively,® so is more reliable than the
second.

No large case series of stent placement in coarctation were found. One case series
including 54 people was found, in which follow up was short.’

Specialist advisor’s opinion / advisors’ opinions
Specialist advice was sought from consultants who have been nominated or ratified
by their Specialist Society or Royal College.

These procedures are now established practice. These procedures should only be
performed in a tertiary paediatric cardiology unit with involvement of a lead
interventional paediatric cardiologist with surgical back up in the unit and an
appropriately trained operator.
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