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Table | Classes of recommendations

Classes of Definition Suggested wording to use
recommendations

Class | Evidence and/or general Is recommended/is
agreement that a given treatment indicated
or procedure in beneficial, useful,
effective.

Class Il Conflicting evidence and/or a
divergence of opinion about the
usefulness/efficacy of the given
treatment or procedure.

Class lla Weight of evidence/opinion is in Should be considered
favour of usefulness/efficacy.

Class Iib Usefulness/efiicacy is less well May be considered
established by evidence/opinion.

Table 2 Levels ofevidence

Level of Data derived from multiple randomized
evidence A | clinical trials or meta-analyses.

Data derived from a single randomized
clinical trial or large non-randomized
studies.

Level of
evidence B




Recommendations for surgical techniques in aortic
disease

Recommendations Class® | Level® Ref.
Recommendations on genetic testing in aortic diseases Cerebrospinal fluid drainage is
N recommended in surgery of
24 the thoraco-abdominal aorta,
Recommendations Class® | Level® to reduce the risk of
It is recommended to investigate P3r3?|eg'a- —
first-degree relatives (siblings and parents) forte valve repal, iling tie
> : ; ¢ re-implantation technique or
of a subject with TAAD to identify a remodelling with aortic
familial form in which relatives all have a annuloplasty, is recommended
50% chance of carrying the family in young patients with aortic
mutation/disease root dilation and tricuspid

Once a familial form of TAAD is highly aortic valves.

L For repair of acute Type A
suspected, it is recommended to refer the AD; an opeii distal

patient to a geneticist for family anastomotic technique

126127

investigation and molecular testing. avoiding aortic clamping

(hemiarch/complete arch) is

Variability of age of onset warrants
recommended.

screening every 5 years of ‘healthy’ at-risk . . ,

> oy : S In patients with connective
relatives until diagnosis (clinical or tissue disorders? requiring
molecular) is established or ruled out. aortic surgery, the

In familial non-syndromic TAAD, replacement of aortic sinuses

screening for aneurysm should be i indicaced.

£ : . Selective antegrade cerebral
considered, not only in the thoracic .
perfusion should be 139,131,

aorta.'but a!so throughout thg arterial considered iaorticarch 134,141
tree (including cerebral arteries). surgery, to reduce the risk of
stroke.

The axillary artery should be
*Class of recommendation. considered as first choice for

“Level of evidence. cannulation for surgery of the
aortic arch and in aortic

dissection.

TAAD = thoracic aortic aneurysms and dissection.

Left heart bypass should be
considered during repair of
the descending aorta or the
thoraco-abdominal aorta, to
ensure distal organ perfusion.




Recommendations on interventions on ascending aortic
aneurysms

Recommendations

Surgery is indicated in patients who have
aortic root aneurysm, with maximal
aortic diameter® 250 mm for patients
with Marfan syndrome.

Surgery should be considered in patients
who have aortic root aneurysm, with
maximal ascending aortic diameters:

e 245 mm for patients with

Marfan syndrome with risk

factors.?

250 mm for patients with

bicuspid valve with risk

factors.

255 mm for other patients

with no elastopathy.2"
Lower thresholds for intervention may
be considered according to body surface
area in patients of small stature or in the
case of rapid progression, aortic valve
regurgitation, planned pregnancy, and
patient’s preference.
Interventions on aortic arch aneurysms

Surgery should be considered in patients
who have isolated aortic arch aneurysm
with maximal diameter 255 mm.

Aortic arch repair may be considered in
patients with aortic arch aneurysm who
already have an indication for surgery of
an adjacent aneurysm located in the
ascending or descending aorta.

Interventions on descending aortic aneurysms

TEVAR should be considered, rather than la
surgery, when anatomy is suitable.
TEVAR should be considered in patients
who have descending aortic aneurysm lla
with maximal diameter 255 mm.

When TEVAR is not technically possible,
surgery should be considered in patients
who have descending aortic aneurysm
with maximal diameter 260 mm.

When intervention is indicated, in cases
of Marfan syndrome or other

elastopathies, surgery should be indicated
rather than TEVAR.

*Class of recommendation.

“Level of evidence.

“Decision should also take into account the shape of the different parts of the aorta.
Lower thresholds can be used for combining surgery on the ascending aorta for
patients who have an indication for surgery on the aortic valve.

Family history of AD and/or aortic size increase >3 mm/year (on repeated
measurements using the same imaging technique, at the same aorta level, with
side-by-side comparison and confirmed by another technique), severe aortic or
mitral regurgitation, or desire for pregnancy.

“Coarctation of the aorta, systemic hypertension, family history of dissection, or
increase in aortic diameter =3 mm/year (on repeated measurements using the
same imaging technique, measured at the same aorta level, with side-by-side
comparison and confirmed by another technique).

'Pending comorbidities in the elderly.

*See text in section 8.

"For patients with LDS or vascular type IV Ehlers-Danlos syndrome (EDS), lower
thresholds should be considered, possibly even lower than in Marfan syndrome.
There are no data to provide figures and a sensible case-by-case approachisthe only
option.
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Understanding
Aortic Dissection

In an aortic dissection, the inner layer
(lining) of the aortic wall tears, and blood
surges through the tear, separating (dis-
secting) the middle layer from the outer
layer of the wall. As a result, a new, false
channel forms in the wall.
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Genes in thoracic aortic aneurysms/dissections - do they matter?

Julie De Backer?, Laurence Campens', Anne De Paepe’

'Centre for Medical Genetics, University Hospital Ghent, Belgium; ‘Department of Cardiology, University Hospital Ghent, Belgium
Corresponding to: Julie De Backer, MD, PhD. Centre for Medical Genetics and Department of Cardiology, University Hospital Ghent, De Pintelaan
185, 9000 Ghent, Belgium. Email: Julie. debacker@ugent.be.




Table 1 TAAD with their corresponding genes and clinical features

Disorder

Gene(s)

Main cardiovascular features

Additional clinical features

Syndromic TAAD
Marfan (1,7,8)

Ehlers-Danlos (9-11) (vascular, valvular)

TGFp-related vasculopathies
Loeys-Dietz (2,12)

Aneurysm-Osteoarthritis
(13-15)
TGF;2 (16,17)
Arterial tortuosity syndrome (18)
Cutis laxa syndromes (19)
Non syndromic TAAD

Familial thoracic aortic aneurysm
syndrome (FTAA) (20-22)

FTAA with bicuspid
aortic valve (BAV) (23,24)

FBN1

COL3AT,
COL1A2

TGFBR1/2

TGFBR1/2
(3-5%)
ACTA2
(10-14%)

MLCK
SMAD3 (2%)
TGF,2
ACTA2

NOTCH1

FTAA with patent ductus arteriosus (PDA) (6) MYH11

Aortic root aneurysm, aortic dissection,
mitral valve prolapse, main pulmonary artery dilatation,
left ventricular dysfunction

Arterial rupture and dissection without preceding
dilatation/aneurysm, severe valvular insufficiency

Aortic root aneurysm, aortic dissection, arterial
aneurysms and dissections, arterial tortuosity, mitral valve
prolapse, congenital cardiac malformations*

Aortic root aneurysm, aortic dissection, arterial
aneurysms and dissections, arterial tortuosity, mitral valve
prolapse, congenital cardiac malformations*

Aortic root aneurysm, aortic dissection, arterial aneurysms
and dissections, arterial tortuosity, mitral valve prolapse,
congenital cardiac malformations*

Arterial tortuosity, arterial stenoses and aneurysms
Aortic root aneurysm, arterial tortuosity

Thoracic aortic aneurysm/dissection

Thoracic aortic aneurysm/dissection,
cerebrovascular disease, coronary artery disease

Thoracic aortic aneurysm/dissection

Intracranial and other arterial aneurysms

Mitral valve prolapse

Highly calcified valve
Patent ductus arteriosus

Lens luxation, skeletal features
(arachnodactylia, pectus deformity,
scoliosis, flat feet, increased
armspan, dolichocephalia)
Translucent skin, dystrophic scars,
facial characteristics (Madonna face,
thin lips, deep set eyes)

Bifid uvula/cleft palate,
hypertelorism, pectus abnormalities,
scoliosis, club feet

Osteoarthritis, soft skin, flat feet,
scoliosis, recurrent hemia'’s,
hypertelorism, pectus abnormalities

Club feet, soft translucent skin

Hyperlax skin and joints

Hyperlax skin and joints,
mild emphysema

Lack of syndromal features

Lack of Marfanoid skeletal features,
livedo reticularis, iris flocculi, coronary
artery/cerebrovascular disease)

Gastro-intestinal abnormalities

Lack of Marfanoid skeletal features,
livedo reticularis, iris flocculi
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Figure 3 The TGFf pathway and related vascolopathies. Following its release from the Extracellular Marrix, TGFf binds 1o its tvpe 11 cell
surface receptor (TPRID), which recruits and phosphorylates the tvpe I recepror (TPRI), TBRI then recruits and phosphorvlates SMAD?2
and/or SMAD3. These P-SMADs then bind to the common SMAD (co-SMAD) SMAD3 to form a heterodimeric complex. This complex
enters the cell nuclevs where it acts as 4 transcription factor for varions TGFP-dependent genes, such as connective tissue growth factor
(CTGF), plasminogen acuvaror inhibitor-1 (PAI-1) and mulnple collagens
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“Techniek volgens Tirone David
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Early and 1-year outcomes of aortic root surgery in patients with

Marfan syndrome: A prospective, multicenter, comparative study

Joseph S. Coselli, MD." Irina V. Volguina, PhD." Scott A. LeMaire, MD." Thoralf M. Sundt, MD."
Heidi M. Connolly, MD," Elizabeth H. Stephens, MD, PhD," Hartzell V. Schaff, MD,

Dianna M. Milewicz, MD, PhD," Luca A. Vricella, MD.* Harry C. Dietz, MD,"

Charles G. Minard, PhD," and D. Craig Miller, MD." on behalf of the Aortic Valve Operative
Outcomes in Marfan Patients Study Group
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Aorta database Erasmus MC " zafny

Periode 1972-februari 2013

1256 operaties
1161 patienten

Complete follow-up via GBA
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Diagnose bij eerste operatie (2

DAcute type A dissectie
O Acute type A dissectie

) B Ascendens/boog
B Ascendens/boog

O
O Descendens Descendens

O Thoraco-abdominaal OThoraco-abdominaal

Genetic N=70 Non-Genetic N=1091



Eraspaus MC

Patient characteristics ~( 2o

Genetic non-Genetic

70 1091

34,5 57,5
10-76 8-85
57%/43% 69%/31%
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Eerste operaties bij genetische aortasyndromen <2

Acute type A dissectie Ascendens/boog aneurysma
N=17 N=51

Ascendens vervanging 2 Ascendens + boog vervanging 6
Bentall + ascendens I Bentall + ascendens 19
Allograft +ascendens I Allograft + ascendens 7
T. David 1 Pulmonalis autograft 1
T. David 18

Descendens aneurysma 1

Thoraco-abdominaal aneurysma 1
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Mortaliteit aorta ascendens/boog chirurgie 1972-2013 2 Gl

Genetic non-Genetic p value

Overall 9,80% 5,90% 10,10%
Acute type 1 dissectie 20,50% 11,80% 21,10%

Asc/boog aneurysma 550% 3,90% 5,10%

Mortaliteit niet acute ascendens/boog chirurgie na 2000: 2,2%
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Lange termijn overleving na eerste operatie o ke

All patients Hospital survivors

P<0,001 P=0,004

Cox-regressie: na correctie voor leeftijd: niet significant



Vervolg operaties

Genetic aortic disease:
15/70
21.,4%

Non-genetic aortic disease:

59/1091
5,4%

p<0,001

P<0,001

Eras sMC
"2 af vy
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Vervolg operaties na acute type 1 dissectie @i

5/17 patienten met genetische
oorzaak dissectie

Boogvervanging 1
Descendens vervanging 1
Thoraco-abdominaal 3
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Vervolg operaties na Ascendens/boog aneurysma< 2~/

10/51 patienten met genetische oorzaak
dissectie
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Indicaties voor chirurgie bij asymptomatische Eraspmus MC
patienten 2ol

Degeneratief: 2 55 mm
Bicuspide aortaklep: =2 50 mm

M. Marfan: = 50 mm.

Bij positieve familie anamnese voor dissecties of snelle groei eerder.
Loeys-Dietz syndroom: 2 45 mm
Familaire aneurysma’s: = 45 mm

Bij positieve familie anamnese eerder
SMAD 3 mutatie !!
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Frequent erfelijke factor van belang bij aortale aandoening
Vooral ascendens/ boogpathologie

Lagere leeftijd bij eerste operatie

lets meer vrouwen bij genetische origine aorta aandoening

Operatie sterfte bij genetische aorta aandoeningen niet hoger dan bij
niet-genetische aandoening

Lange termijn overleving bij genetische aorta aandoening na eerste
operatie beter dan bij niet genetische aandoening, echter na correctie
voor leeftijdsverschil niet meer

Frequent vervolgoperaties, zowel na acute dissectie, als na electieve
ascendens chirurgie

Z0o mogelijk indicatie stelling voor operatie op maat, rekening houdend
met diagnose, familie-historie, groeisnelheid



