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 In patients born with CHD, 

dilatation of the aorta is a 

frequent feature at 

presentation and during 

follow up after surgical 

intervention.
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Primary aortic dilatation is mainly associated 

with

 Coarctation of the aorta

 Bicuspid aortic valve

 Conotruncal abnormalities such as TOF, 

PA/VSD or Truncus Arteriosus

 Genetic syndromes with connective tissue 

disorders such as Marfan, Loeys-Dietz, Ehler-

Danlos, Turner Syndromes.
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Other Rare Pathologies:

 Familial aneurysms

 Sporadic aneurysms including young patients 

without family history of aneurysms
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Sporadic ascending aortic aneurysm in a 6-year old boy
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The aortic root may be 
involved and actually in 

patients with Marfan
Syndrome, the aneurysms 
usually begins in the aortic 

sinuses.
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Secondary dilatation of the aortic root and 

ascending aorta can be seen after the 

congenital cardiac surgery when the 

original aortic root is replaced by the 

pulmonary root (e.g Ross Procedure, 

Arterial Switch, Damus-Kaye-Stansel)
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The magnitude of this problem 

continues to grow; as large cohort of 

surgically treated patients survive into 

adulthood.
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Dilated aorta post TOF repair
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Post stenotic dilatation 
in patients with 
aortic stenosis
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Ascending aortic aneurysm tend to increase 
in size and eventually rupture or cause aortic 

dissection.

The transverse diameter of the aneurysm is 
the most important predictor of rupture or 

dissection.
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CHRONIC AORTIC DISSECTION
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The corner stone investigation is transthoracic 
echocardiography. It delineates:

 exact aortic valve anatomy

 aortic valve function and severity of stenosis and/or 
regurgitation

 ventricular function

 measurement of the aortic root 

(normally performed at 4 levels during end-

diastole : aortic annulus, sinus, sinotubular

junction, and proximal ascending aorta).
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It may be difficult to assess the distal 
ascending aorta by TTE. Better image 

quality can be obtained with TEE.
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Other modalities:

CT Scan

MRI

Angiography



SURGICAL INTERVENTION IN AORTOPATHIES



SURGICAL INTERVENTION IN AORTOPATHIES

 MRI is preferable to CT scan because of no radiation
since patients with dilated aorta will need multiple
studies during their lifetime.

 When following patients with aortic dilatation not only
the absolute diameter of the aortic segment is important
but also the diameter indexed to body surface area. This
allows serial comparison in growing children – can be
related to Z-values.
Upper limit of normal 21 mm/m2

Significant dilatation >25 mm/m2

Significant risk of rupture >27.5 mm/m2



All guidelines are based 
on diameters, 

Aortic size index is not 
used up to now!
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 All patients with an aortic diameter of >40mm
should be followed up regularly.

 When diameter is > 45mm and the patient has a
family history of dissection or show rapid
progression more frequent follow up is mandatory.
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AORTIC SURGERY FOR BICUSPID AORTIC VALVES

1. Surgical intervention is recommended in asymptomatic patients
with a bicuspid aortic valve and an aortic root or aortic ascending
aorta ≥ 5.5 cm in size (Level B)

2. Surgical intervention is reasonable at 5 – 5.5 cm in diameter. If
an additional risk factor is present for aortic dissection (aortic
growth ≥ 0.5 cm/year or family history of aortic dissection) (Level
B) ? Also in Low surgical risk patients.

3. In patients with bicuspid aortic valve planned for surgery on the
aortic valve, it is reasonable to intervene on the ascending aorta if
size > 4.5 cm (consensus of expert opinion).
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Still dissection can occur at smaller diameters [in a 
series of BAV patients 12.5% with dissection had aortic 
sizes <5 cm estimated at the time of surgery]
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IN MARFAN SYNDROME
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Unfortunately no guidelines exist for aortopathy in CHD. In
ESC guidelines for ACHD only the following are mentioned:

Surgical treatment for ascending aortic dilatation in
coarctation may be considered when the diameter is
>55mm (>27.5 mm/m2) or if there is rapid progression.

Aortic surgery should be considered after ASO when the
neo-aortic root in >55 mm.



SURGICAL INTERVENTION IN AORTOPATHIES

OTHER PATHOLOGIES

There has been no case reports of aortic rupture in aortas
<55mm in adult size patients. This diameter can be used
as a cut off!

A diameter of >60mm is considered a threshold at which
one should consider surgical intervention particularly if
there is evidence of rapid progression.
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MEDICAL THERAPY

 Co-existent arterial hypertension in patient with CHD must be
effectively treated.

 General principles of cardiovascular risk adjustment should be
followed.

 The usefulness of medical therapy to prevent aortic expansion in
normotensive patients with dilated aortas related to CHD is
controversial.

 The goal of medical therapy have been to reduce shear stress on
the dilated aortic segment by reducing BP and contractility (dp/dt)
 β Blockers

 Angiotensin II receptor blocker/Losartan

 Angiotensin converting enzyme inhibitors (ACE)/Lisinopril



SURGICAL THERAPY

MICHAEL DEBAKEY, MD
September 7, 1908 – July 11, 2008
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Valve sparing procedures are preferred in growing
children and young adults whenever possible as the aortic
valve is often normal.

However usually a ‘good size’ prosthesis can be implanted
as the aortic annulus is usually large.

Surgery should be performed in centers with experience
in this type of surgery.
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Cardiopulmonary bypass

Arterial cannulation – transverse arch or

right axillary artery or

femoral artery

Venous Cannulation – right atrium

Temperature – depends on the distal end anastomosis.
This may require circulatory arrest.

Cardioplegic cardiac arrest

SURGERY
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 C = Commissures

 L = Leaflets

 A = Annulus

 S = Sinuses

 S = Sinotubular junction

‘CLASS’ EVALUATION
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• For mild to moderate ascending 
aortic dilatation particularly 
with other cardiac surgery 
aortic wrapping has been 
performed.

• This can offer good lasting 
outcomes in selected patients 
preventing progression of aortic 
dilatation.
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SURGERY



Reduction aortoplasty of ascending aortic aneurysms can
be a possible alternative to graft replacement in selected
patients.

SURGERY
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• When sinotubular junction is dilated (or
effaced) the aortic valve can become
incompetent in the presence of normal
leaflets.

• All that is needed to re-establish valve
competence is to restore the normal
diameter of the sinotubular junction to allow
leaflets to coapt again.

SURGERY
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Replacement of the     
aneurysmal ascending aorta 
with  a     Dacron   tube   graft 
has been the traditional 
method  of dealing   with 
aortic aneurysms with normal 
sinuses.  That can also adjust 
the    sinotubular junction  
and restore aortic valve 
competence.

SURGERY
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When the ascending aorta expands to develop
an aneurysm it also becomes elongated.

Thus during its replacement the graft should be
much shorter than the aneurysm (too long a
graft can easily kink).

SURGERY
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AORTIC ROOT ANEURYSMS

The aortic valve leaflets are often normal or minimally
stretched or diseased and an aortic valve sparing
operation should be performed.
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The 2 basic types of aortic valve – sparing operations are:
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Robicsak
Urbanski
The tailor of Gloucester
The Florida Sleeve
Hopkins
Lansac



SURGERY
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 Cochran sinus reconstruction
 The David’s number (I to V)
 The Stanford medication (DavidV)
 Gleason
 The Valsalva graft

 Cameron
 Mazzola
 Maselli
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Annals of Cardiothoracic Surgery, Vol 2, No 1 January 2013
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When the aortic valve is deemed 
unrepairable then a valve replacement 

becomes necessary.
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•Composite homograft aortic 
root replacement

• If aneurysm is long a Dacron 
tube can be interposed.
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ENDOVASCULAR 
PERCUTANEOUS THERAPY?!

 Access issue

 Elastic structure

 Landing zone

 Need for debranching
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THANK YOU!


