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a. Normal

c. Stenotic BAV d. Late after TOF repair




Figure 34.2. Magnetic resonance
images of different types of aortic
dilation. A: Still frame from steady-
state free precession image showing
the “pear-shaped” aortic dilation seen
in Marfan syndrome. A jet of mild
aortic regurgitation is seen. B: Jet
lesion directed to the anterior-lateral
portion of the ascending aorta in a
stenotic bicuspid aortic valve with
asymmetrical dilation of the vessel
wall at the same level. C: Dilation
of the aortic root extending to the
sinotubular junction and proximal
ascending aorta in a patient with
repaired Tetralogy of Fallot.
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Table 1
- Histopathology of Cystic Medial Degeneration
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Reduction ECM components Increase VSMC apoptosis:; recuction production of ECM proteins

Elastin fragmentation: loss of structural support and elasticity

| BAV, bicuspid aortic valve; CMD, cystic medial degeneration; ECM, extracellular matrix; B, fbrllin; MMP, matrix metalloproteinase; TAV tricuspid aortic valve; TIMP, tissue
- inhibitor of metalloproteinase; VMC, vascular smooth muscle cels,

FB-1 deficiency: detachment of VSMC from elastin and Lesser degree of changes

collagen matrix (matrix distuption) {

Increase matrix degradation enzymes ncrease MMP-2 Increase MMP-12 Increase MMP-13 i
ncrease MMP-S

ncrease MMP2/TIMP-1

Spatial CMD distribution Asymmetrica Circumferential Confined to aneurysmal region
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Table 1. Abnormalities Associated With BAV Disease

Result

Genetics
NOTCH1 mutation

UFD1L downregulation

ACTA2 mutation
eNOS mutation

Chromosomal linkage detected
on 5q, 13q, 18q, 22q

Histopathology and
immunohistochemistry

Medial degeneration
VSMC apoptosis

Elastin fragmentation

Differential expression of Bcl-2
Fibrillin-1 deficiency

Differential expression of
MMPs and TIMPs

Differential expression of PKC
Decreased expression of eNOS

Disrupted intercellular signaling during
aortic valve development

Abnormal development of the cardiac
outflow tract

Decreased VSMC actin «, production

Abnormal valve and vascular
development

N/A

Decreased production of extracellular
matrix proteins

Loss of structural support and
elasticity

Increased VSMC apoptosis

Detachment of VSMCs from elastin
and collagen matrix

Increased degradation of collagen and
elastin

Upregulation of MMPs

Abnormal regulation of vascular
remodeling

eNOS indicates endothelial nitric oxide synthase; PKC, protein kinase C; and

N/A, not applicable.
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Commonest Congenital Heart Disease Lesions Assoclated with Aortic Root Abnormalities

Firerm™

Recommendations for
Heart Defect Location of AoD Incidence of AoD  Incidence of Dissection Ao Replacement

MFS Sinuses of Valsalva w 35% by 5y (24) u 43% inchildhood (26) = >50 mm
(typical location)  m 68% by 19y (24) = 20% in adolescence (26)  mw accelerated aortic growth (>10 mm/y)
= Development of aortic regurgitation
u Need for mitral valve surgery

BAV Ao root and <19y, isolated BAV (64) m Case reportsin » >50 mm
ascending aorta  m» 12% marked AoD adolescents (65) » accelerated aortic growth (>10 mm/y)
» 25% moderate AoD = Need for aortic valve surgery with
AoD > 45 mm
TOF Ao root and <19y, repaired TOF (83) = two case reports in = 2 55 mm, especially when there is
ascending aorta  w 87% at sinus of adults with repaired TOF  an indication for pulmonary valve
Valsalva (84,85) implantation
= 63% at ascending m Development of aortic regurgitation
aorta with AoD > 50 mm
CoA Ascending aorta  Pediatric and adult Pediatric and adult » ~50 mm
and site of previous population (100) population {100) » Accelerated aortic growth (>10 mm/y)
surgical repair » 9% after surgical » <1% after surgical repair w Development of aortic regurgitation
repair
Arterial switch Neoaortic root w 334% after surgical = No reports » Severe neoaortic root dilation (=55 mm)
dilation repair (106)

Ao, aortic; AoD, aortic dilation; BAV, bicuspid aortic valve; CoA, coarctation of the aorta; TOF, Tetralogy of Fallot.
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Increasing Increasing

Diameter Pressure:
age
age leaflet fusion pattern
sex Hypertension
? body size coarctation
? racial / genetic / emotion / exertion

AS /AR
convexity / concavity
? Sex ? BSA

familial
dilatation begets
dilatation

Weaker Aortic Wall

? age / racial / genetic / familial
pregnancy, smoking, steroids etc
aortic wall thickness
Shear stress-strain patterns
tissue fragility / frailty
aortic medial composition
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Ao raot or ASCAD
dilalalion

[ 1 1

<45 mm v Uifeslyle counselling =45 mm

: I * Control of associated
= Consider aazeline CT!MRI rsk factors

= TTE alznnually’ * Familial screening

= Excarcise test wih SBP
cdelerminaton before speris [
ergagement 4549 mm 50-54 mm = 55 mm

» GV rsk Faciar assessmenl
and ponlrol

TTE annually” TTE annually®
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= irreatment

Aa root Supravalvular
aneurysm AD aneurysm
No significant Significant valve
valve dysfunction dysfunction

: Composite graft || Supracoronary
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Senal CT!MRI [3-5 years]
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ACTIVE
TGFB

INACTIVE 0
TGFB-1 0

p-SMADs

Endothelium > Aortic Media
1 p-eNOS T microfibril fragmentation

T free fibrillin fragments

+ MMPs
| TIMPs

Impaired aortic stiffness & distensibility

<—

AORTIC ANEURYSM/TORTUOSITY

<—

AORTIC DISSECTION/RUPTURE

Summary of Proposed Aneurysm-Promoting Mechanisms and Sites of Medical Therapies
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TasLE 3: Criteria for elective replacement of the ascending aorta in patients with BAV.

AHA/ACC guidelines
Class I
(1) Aortic diameter >5.0 cm
(Level of evidence: B)
(2) Aneurysm growth rate >0.5 cm/year
(Level of evidence: B)
(3) Aortic diameter >4.5 cm with concomitant indication for elective aortic valve repair/replacement

(Level of evidence: B)

Aortic size ratios and indexes
Aortic diameters >4.5 cm and either of the following:

(1) Ratio of aortic area to body height >10 cm?/m in asymptomatic patients with well-functioning BAV; or 8-9 cm*/m in
symptomatic patients [91]

(2) Ratio of aortic diameter to body surface area >4.5 cm/m? [92]

Other criteria (unvalidated)
Aortic diameters >4.5 cm and any of the following;
(1) Aortic coarctation, corrected or uncorrected [93]
(2) First-degree relative with ascending aortic dissection or rupture

(3) Long smoking history, especially with COPD [94, 95]




980 A Carro et al./Rev Esp Cardiol. 2012,65(11):977-981

Table 2
Surgical Options for Bicuspid Aortic Valve Disease

Reduction aortoplasty with /without external synthetic wrapping o Generally not recommended (risk of recurrent dilatation)
o Alternative for patients with high surgical risk (especially if sinuses are not
significantly dilated)
Replacement of aortic root and AscAo with reimplantation Standard technique in patients with significant valve disease and dilatation of AscAo
of coronary ostia (Bentall procedure)
Aortic valve replacement and separate supracoronary aortic repair » Generally not recommended (risk of progressive sinus dilatation)
o Alternative for older patients with BAV stenosis, normal sized sinuses and dilatation
of supracoronary AscAo
Valve-sparing aortic replacement Acceptable option for young patients with normally-functioning BAV
Pulmonary autograft o Generally not recommended (risk of autograft dilatation)

o Alternative for children, adolescents or young women who wish to become pregnant

Aortic valve repair Acceptable option if careful patient selection is made

. AscAo, ascending aorta; BAV, bicuspid aortic valve,




