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Fokus na hrudni aortu

Genetickeé aortopatie oCima kardiologa

Radka Kockova
Michal Klan, Barbora Mikova
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Dilatace/dissekce hrudni aorty
Miady veék
Vyskyt v rodiné

Absence hypertenze
(jinych rizik. faktoru)

Syndromalni forma

VASCERN. European Journal of Medical Genetics 2022
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ve veku <45 let, bez syndromu ¢Ci BAV a HTN

226 pacientu ol cca 1/5 pacientli (n=42)

FLNA FBN2 (,_1) (n=1)
(n=1)_(n=1)

TGFB2
(n=3)

TGFBR1
(n=3)

Arnaud P et al. Genetics in Medicine 2019
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Echokardi ogr rafie - TTE

Evangelista A et al. g. Eur Heart J Cardiovasc Imaging 2023



—
NEMOCNI

-
A NAHOMOLCE

Echokard;lografle TTE

PLAX, PSAX
Leading edge to leading edge

End-diastole End-systole

Evangelista A et al. g. Eur Heart J Cardiovasc Imaging 2023
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BAV

« RCC+NCC -6.1%£0.96

« RCC+LCC -2.3%0.47 mm
RCC+NCCo5 mm

) ! Diameter: 41 mm

%x ‘

150° ! Diameter: 45 mm

Milleron A et al. JASE 2022
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Normalni rozmery hrudni aorty: e
* Z-score <2 (limitaci je obezita, atd JEEEEAEY S

40mm 36 mm EE

* < 35 mm 9 38mm 33 mm :

2mm/m* 40 mm 34mm ﬁ:_\;
< 40 mm & nebo <22 mm/m2

== 29mm 26mm

(normalni rust aorty u dospélych 0.7-0.9 mm/10 let)

Signifikantni dilatace k dosetreni:
e Hrudni aorta > 45 mm
 Brisni aorta > 30 mm

Evangelista A et al. g. Eur Heart J Cardiovasc Imaging 2023
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Indexace a Z-score aorty
https://csecho.ca/imdmath

MDMath

Inputs

Height 180
Weight 80 [kg V|
Location |Sinus of Valsalva v ]
Aorta O 45 mm
[E5 [0
Results
Location Sinus of
Valsalva
BSA 20 m?
ARI (BSA) 2250 mm/m?
Aorta E 34.00 mm
O-E ARR 132
Z Score +3.67
mepévgqeagres‘

Author: Chi-Ming Chow MD MSc FRCPC
Developer: Edward Brawer BSc (Hons)
llustrator: Ellen Ho BFA

Disclaimer: The calculators provided are not meant
to be a substitute for professional advise and are not
to be used for medical diagnosis. All calculations
must be confirmed before clinical use or diagnostic
purposes by qualified medical professionals. The
authors make no claims of the accuracy of the
information contained herein. The authors make no
claims whatsoever, expressed or implied, about the

@M Log your echo cases with MDLogBook at medsquares >

Illlustrations

Aortic Root Index Figures

=2

Information

The aortic root index (ARI) can be calculated by
dividing the observed aortic root dimension
(Aorta O) by the BSA.

The cortic root ratio (ARR) of observed (Aorta
0) to expected (Aorta E) qortic root diameters
can be calculated by dividing the observed by
the expected diameter.

AortaO
ARI = —BSA
Aorta O
S Aorta E
7 Score — Aorta O — Aorta E
n SD
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Syndromy spojené s dilataci/disekci
hrudni aorty

Table 7. TAA Syndromes and Conditions Attributable to a Heritable or Genetic Cause

Condition Gene Clinical Features
Syndromic HTAD*
Marfan syndrome FBN1 Aortic root aneurysm, aortic dissection, TAA, MVP, long bone overgrowth, arachno-

dactyly, dolichostenomelia, scoliosis, pectus deformities, ectopia lentis, myopia, tall
stature, pneumothorax, dural ectasia

Loeys-Dietz syndrome

TGFBR1, TGFBR2, SMAD3, 1
TGFB2, TGFB3

TAA, branch vessel aneurysms, aortic dissection, arterial tortuosity, MVP, craniosyn-
ostosis, hypertelorism, bluish sclera, bifid/broad uvula, translucent skin, visible veins,
club feet, dural ectasia, and premature osteoarthritis and peripheral neuropathyt

syndrome

Vascular Ehlers-Danlos syndrome COL3A1 TAA, AAA, arterial rupture, aortic dissection, MVP, bowel and uterine rupture, pneu-
mothorax, translucent skin, atrophic scars, small joint hypermobility, easy bruising,
carotid-cavernous fistula

Arterial tortuosity syndrome SLC2AT10 Tortuous large and medium sized arteries, aortic dilation, craniofacial, skin and skel-
etal features

Shprintzen-Goldberg syndrome SKI Craniosynostosis, skeletal features, aortic dilation

Ehlers-Danlos syndrome with FLNA X-linked, periventricular nodular heterotopia, TAA, BAV, MV disease, PDA, VSD, sei-

periventricular nodular heterotopia zures, joint hypermobility

Meester-Loeys syndrome BGN X-linked, TAA, aortic dissection, MV disease

LOX-related TAA LOX TAA, BAV, aortic dissection, Marfanoid habitus in some

Smooth muscle dysfunction ACTA2 TAA, moyamoya-like cerebrovascular disease, pulmonary hypertension, pulmonary

disease, hypoperistalsis, hypotonic bladder, congenital mydriasis'’

2022 ACC/AHA Aortic Disease Guideline, Circulation 2022
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Syndromy spojené s dilataci/disekci
Y 4
hrudni aorty
Condition Gene Clinical Features
Syndromic HTAD*
Marfan syndrome FBN1 Aortic root aneurysm, aortic dissection, TAA, MVP, long bone overgrowth, arachno-

dactyly, dolichostenomelia, scoliosis, pectus deformities, ectopia lentis, myopia, tall
stature, pneumothorax, dural ectasia

Loeys-Dietz syndrome

TGFBR1, TGFBR2, SMAD3, 1
TGFB2, TGFB3

TAA, branch vessel aneurysms, aortic dissection, arterial tortuosity, MVP, craniosyn-
ostosis, hypertelorism, bluish sclera, bifid/broad uvula, translucent skin, visible veins,
club feet, dural ectasia, and premature osteoarthritis and peripheral neuropathyt

Vascular Ehlers-Danlos syndrome

COL3A1

TAA, AAA, arterial rupture, aortic dissection, MVP, bowel and uterine rupture, pneu-
mothorax, translucent skin, atrophic scars, small joint hypermobility, easy bruising,
carotid-cavernous fistula

2022 ACC/AHA Aortic Disease Guideline, Circulation 2022
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1% populace (2%, ? 0.5%), J:9 =2:1 nebo 3:1

V.s. vazba na X chromozdm
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Aortic phenotypes

Ascending phenotype
(70-75%)

Riziko vyskytu v rodiné — 10% pravdépodobnost o

Screening pokrevnich pribuznych !!

Dysfunce chlopné * Progresivni dilatace asc. aorty

Riziko disekce 1.5 vs. riziko IE 6% v prubéhu zivota

Indikace preventivni operace:

255 mm (I, B-NR)

210 cm2/m (plocha aorty/vyska) (I, B-NR)
50-54 a rizikové faktory (i, B-NR)

245 mm pri operaci AV (/I, B-NR)

ESC Guidelines 202¢

RA dissekce

Rist aorty =2 3 mm/rok

Koarktace

Dilatace korene aorty

t aortdlni regurgitace (esc 2021)

2022 ACC/AHA Aortic Disease Guideline, Circulation 2022
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« Bikuspidalni aortalni chlopen
N 43%
Dilatation rate of the mid-ascending aorta
120 — in BAV
60% [P atients without progression
27% 80 =
o Y 5 12 | 18 24 | 3 36 @ 42 | 48
* Marfanuv syndron Yearly rate
Dilatation rate of the Sinuses of Valsalva
15 in Marfan Patients without progression
Rychlost ristu aorty m
Norm 0.08 mm/rok
Deg. 0.20 mm/rok S = B
BAV 0.42 mm/rok | B [ e
MS 0.49 mm/rok ° T v

Detaint et al. Heart 2014
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Marfanuv syndrom

Ectopia lenti
i llodollg Arched palate

” -

Aortic dilatation

 Prevalence 1:5000
« Mutace ve FBN 1

Chest deformity

Dural ectasia Foot deformity Spinal deformity

https://marfan.sk/en/marfanov-syndr%C3%B3m/symptoms
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* Klinicka diagnostika — Ghent kritéria a kalkulator

Scoring of systemic features in Marfan syndrome (Loeys et al., 2010).

Systemic feature

Score

Wrist sign

Thumb sign

Wrist AND thumb signs

Pectus carinatum deformity

Pectus excavatum or chest asymmetry

Hindfoot deformity

Pes planus

Pneumothorax

Dural ectasia

Protrusio acetabuli

Reduced upper segment/lower segment ratio AND increased arm span/
height AND severe scoliosis

Scoliosis OR thoracolumbar kyphosis

Reduced elbow extension

Facial features (at least 3 of 5): dolichocephaly, enophthalmos,
downslanting palpebral fissures, malar hypoplastia, retrognathia
Skin striae

Myopia >3 diopters

Mitral valve prolapse (all types)

F NNMNDNFENRFEDNDWRR#=

—

https://marfan.org/dx/score/
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« Mitralni prolaps
« Dilatovana kardiomyopatie

 Extraaortalni cévni malformace

MRI - LDS LDS MS

AJNR Am J Neuroradiol 41:1916-22 Oct 2020 R. Franken et al. Int J Card 2015
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TTE - klicova metoda

2. vySetreni za 6 mésicu, TTE dale po 6-12M

MRI (nebo CT) celé aorty vstupneée a dale za 1-2(5) roky

BB a/nebo ARB - v maximalni tolerované davce

Kontrola TK <120/80 — self-monitoring

Table 10. Features Associated With Increased Risk of Aortic
Complications in Marfan Syndrome

Profylakticky chirurgicky vykon —
- amily history of aortic dissection P¥i rozméru <50mm
250 mm (I, B-NR) Rapid aortic growth (>0.3 cm/y)

Diffuse aortic root and ascending aortic dilation'*

Marked vertebral arterial tortuosity'®

245 mm a rizikové faktory (//, B-NR)

Rezistentni art. hypertenze

210 cm2/m (plocha aorty/vyska) (/, B-NR)

2022 ACC/AHA Aortic Disease Guideline, Circulation 2022
ESC Guidelines 2024
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dissekce aorty u pacientu s mutaci FBN 1

481 yes

7N

\

38 yes
including 8 after prophvlactic surgery
29 fam
\

21type A
17 type B \

/ \

Fz2mily history of aortic dissection

Personal history of aortic dissection

443 no
173 fam

Personal history of prophvylactic aortic surgery

1700 FBN1+

7N

g

107 yes
including 14 after prophylactic surgery
from 107fam

1112 no
687 fam

78 type A
29 type B

M Tchitchinadze, G Jondeau et al.Hospital Bichat-Claude Bernard - Paris - France 2021
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Dysfunkce myokardu a arytmie u HTAD
3219 pacientu v 9ti centrech

Prevalence of myocardial dysfunction and arrhythmia in HTAD

TGFBR1
(n=125)

10%
9%
8%
7%
6%
5%
4%
3%
2%
1% I
FBN1
(n=2761)
Absolute No.
= VT/VF/SCD 21
HF (HFrEF/HFpEF) 34
Asympt EF<50% 29
= AF/AFL 46

CORE

TGFBR2
(n=117)

4
3
2
0

TGFB2
(n=31)

O OOo

TGFB3
(n=14)

OO OO0

SMAD3
(n=98)

OO REk

ACTA2
(n=73)

0
0
0
0

ESC 20:
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Dysfunkce myokardu a arytmie u HTAD

4%
3%
2%
1% I
0% .
FBN1
(n=2761)
Absolute No.
=" VT/VF/SCD 71
HF (HFrEF/HFpEF) 34
Asympt EF<50% 29
" AF/AFL 46

A. Demolder et al. ESC 20:
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Cca 1:100 000

Table 1 LDS classification

« Dilatace/disekce aorty
* Vyrazna tocitost tepen

Thin, translucent skin

LDS type Gene

(proposed) symbol Other disorders reported

LDS 1 TGFBR1 TAAD (previously, LDS 1a, 1b, 2a, 2b)

LDS 2 TGFBR2 TAAD, MFS2 (previously LDS 1a, 1b, 2a, 2b)

LDS 3 SMAD3 Aneurysms-osteoarthritis syndrome

LDS 4 TGFB2 Aneurysm, aortic and cerebral, with arterial

tortuosity and skeletal manifestations
MacCarrick G et al. Genet Med 2014

TGFPR1 mutation Craniosynostosis
(Type 1LDS) —~

Hypertelorism
Malar hypoplasia
Retrognaﬁ

Pizano, Tenorio et al. 2022: Chapter 24
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Follow-up u LDS

TTE a MRI hrudnik-panev (CT)
2. vySetreni za 6M, dale a 6-12M pri dilataci

MRI (nebo CT) hrudnik-panev a 24M u normalniho nalezu.
MRI (nebo CT) krénich a intrakr. tepen a 12M az 36M

BB a/nebo ARB - v maximalni tolerované davce

Profylakticky chirurqgicky vykon

245 mm (I, B-NR)

COR LOE (references) Genetic Variant Presence of High-Risk Features* Aortic Diameter (cm)
1 C-LD? TGFBR1 No >4.5

1 C-LD? TGFBR2 No >4.5

2b C-EO? TGFBR1 Yes >4.0

2a C-LD'? TGFBR2 Yes >4.0

2a C-EO18:16 SMAD3 - >4.5%

2b C-EO*7 TGFB2+ = >4.5%

2b CEORS TGFB3 - >5.0t

2022 ACC/AHA Aortic Disease Guideline, Circulation 2022
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Ehlers-Danlos syndrome

* 1:50-100 000
 Mutace v COL3A1
« Vaskularni forma — krehkost tepen

TTE a MRI hrudnik-panev (CT)
2. vySetreni za 6M, dale a 6-12M pri dilataci
MRI (nebo CT) hrudnik-panev a 24M u normalniho nalezu

« BB (celiprolol) a/nebo ARB — v maximalni tolerované
davce

ESC Guidelines 2024
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' A
Aortic root/
ascending 35 mm 40 mm 42 mm 45 mm 50 mm
diameter (mm) . ; '
Baseline CMR/CCT
E Every 612 monthse
Marfan/FBN | TTE yearly ) Surgeryif !
jcer risk factors® 1
i (Class Ila) 1 /7 N
| - ‘1 ccTe Surgery
CMR/CCT every 3-5 years ) 1@,& - . (Classl)
Baseline CMR/CCT
E Every 6—12 months i g
Loeys-Dietz/ | -
TTE yearly " Surgeryif '
TGF-B genes iccr risk factors? | :
4 ,) (Class b))} 0\
1S }CC'I"“ Surgery
CMR/CCT head-to-pelvis every 1-3years | | (Class lla)
Baseline CMR/CCT
ACTA2 @
Sf’IC / TTE yearly ccTe Surgery
ERAE ) (Class lla)
[ CMR/CCT every 3-5 years J
s
TTE Follow-up
\ @ESC—

ESC Guidelines 2024
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Specializovana centra detskeé a dospeélé
mediciny

/ SUSPICION of MULTIDISCIPLINARY EVALUATION GENETIC testing

Heritable Thoracic Aortic Disease in expert center H
Refer to Expert Centre if : Evaluation of the Patient
- Aortic imaging if not available
Aortic dissection ge i
No HTM = all; HTN <70 y.0,
Aorta
Ascending aan_l': a"_euwsm Systemic score and LDS features
Aduit ::‘:415 ’:;;L;m:_z cas Ophthalmology if possible Marfan
HTAD panel
Child (<20 y.0.) - Z score 23 syndromic : e F
Marfan syndrome, d
LDS, ADS..,
Systemic score’ i
Extravascular features Child>3/ Adult>5 Evaluation of the Family i
LDS features® Echocardiography in First Degree Relatives “.4
T — e e EL panel
F
Familial ]
Family histor Paositive family history? {syndromic or not)
¥ ¥ ( y v HTAD

| S

HTAD
suspicion
cleared

LEGEND: Aortic evaluation Clinical manifestations Gene pane|

FU according to clinical features

VASCERN. European Journal of Medical Genetics 2022
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ReZ|mova opatrenl

* Prisna kontrola TK (£120/80) self-monitoring
- Betablokatory a/nebo ARB

« Lépe se vyhnout: ca blokatorum, dekongestia, laxativa,
sumatriptan, amfetamin, fluorochinolony

 Vhodna pravidelna dynamicka zatéez (lehka az stredni)
 NE!! tézka bremena, silové a kontaktnl sporty, skoky

Dynamic exercise Isometric exercise

* Planované téhotenstvi . e
+ Sledovani v téhotenstvi B N S L B —t__R.
- Moznost asistované reprodukce o

BB po nepretrzité, ARB vysadit ihned

2022 ACC/AHA Aortic Disease Guideline, Circulation 2022
ESC Guidelines 2024

1
1DP

Blood pressure
Blood pressure
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Dekuji za pozornost

Fakultni nemocnice Hradec Kralové
1. Interni kardio-angiologicka klinika a Diagnostické centrum
&
Centrum pro vrozené vady v dospélosti
Nemocnice Na Homolce
radka.kockova@homolka.cz




