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Aneuryzma ascendentni aorty

= Prevalence aortalnich aneuryzmat je 5-10/100 000/rok
60% postizen koren a/nebo ascendentni aorta, 10% oblouk, 30% descendentni aorta
= Dilatace AA = diametr =2 40 mm ( 40-44mm dilatace/ nad 45mm aneuryzma)
= Rozmér aorty zavisi na pohlavi, véku a BSA (rdst +0,9 mm muzi, +0,7mm Zeny/dekadu)

= Hodnoceni rozméru aorty indexy, které lépe koreluji s rizikem disekce ¢i umrti

= Aortic size index ( ASI .....mm/BSA ) U

= Aortic height index (AHI .......... mm/m) \J R
= CSA - height ratio (=10 cm2/m)

= 7-score ( nomogramy, pediatrie)
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Etiologie

Geneticky podminéné (20%) Negenetické aortopatie
Syndromové Hypertenze
Nesyndromoveé Aterosklerdza

Degenerativni
Zanétliveé
Velkobunécna arteritida
Takayasuova arteritida
Bechcetova nemoc
Ankylozujici spondylitida
Infekcni
Bakterialni
Mykotické
Predchozi traumatické poranéni
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Geneticky podminéné aortopatie

(HTAD = heritable thoracic aortic disease )

= AD s variabilni penetraci, 20% pozitivni RA
= Progredujici dilatace aorty (MFS 0,5-1mm/rok, LDS az 10mm/rok)

= Disekce aorty a umrti v mladém véku (median MFS 35 let /non MFS 64 let)

Syndromové (sHTAD) Nesyndromové (nsHTAD)
Kardiovaskularni projevy Kardiovaskularni projevy

Systémové projevy (muskuloskeletdlni, kraniofacidlni, o¢ni, plicni, kozni...)

Marfantv syndrom (MFS) Familidrni hrudni aneuryzmata
Loeys-Dietzliv syndrom (LDS) Sporadicka aneuryzmata
TurnerQv syndrom (TS) BAV aortopatie

Ehler-Danlos syndrom typ IV vaskularni typ (VvEDS)
Syndrom arterialnich tortuosit (ATS)
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Riziko disekce aorty zdvisi na diametru aorty

a typu mutace v HTAD
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6,305.5

GenTAC registr ( 1991 pac)

AoD occurred in 1.6% (n=31) of patients
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Relative risk of aortic dissection
(relative to aortas <3.4 cm)
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Aortic size (cm)
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61% % 52%
of AoD occurred in of AoD originated had previous proximal
patients with Marfan in the distal arch/ aortic surgery
syndrome descending aorta (Among patients with

(stanford type B) proximal aortic surgery,

distal aortic size was larger
among patients with AoD,
but ascending aorta size

was similar)

89x vyssi pri diametru 40-44mm

6300 x vysSi pri diametru nad 45 mm

2022 ACC/AHA Guideline for the Diagnosis
and Management of Aortic disease .
Circulation 2022;146:e334-e482.

48%
had no prior surgery

(Among patients without

prior surgery, aortic root

size was greater among

patients with subsequent

AoD, but distal aortic size
was similar)

™"

Only 13%
had pre-dissection
images fulfilling siz:
criteria for prophylac
TTA surgery at site c

subsequent AoD

Weinsaft, J.W. et al. ] Am Coll Cardiol 2016;67:2744-54.
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= mereni anulu, korene, STJ, ascendentni a descendentni aorty, hodnoceni chlopni,
( leading edge to leading edge, endiastola) Root Mid-ascending

aorta

Sinotubular
junction

PAT T: 37.0C
+LA Dimen 3.0c & ‘Digt 87 4. ik

LA/Ao (2D) 0.600 % Dist 34.1 mm
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CT a MRI

= MRI nebo CT AG: provést u kazdého pacienta na pocatku sledovani

zobrazeni celé aorty od hlavy po panevni tepny, tortuosity aorty a vertebralnich tepen
maji diagnosticky a prognosticky vyznam u HTAD

= CT- EKG gated, 3D rekonstrukce, méreni inner edge-inner edge

= MRI - srovnatelna specifita i senzitivita s CT, bez radiace, preferované u mladych
pacientt vyZadujicich opakovanad vysetreni, nativni bez KL

C MRIlandCT!

Distal
ascending
aorta

Proximal
descending
aorta

Mid-ascending
aorta

Mid-descend|

Sinotubular aorta

junction

Root
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Lobrazeni aorty

Recommendations on imaging of the aorta

= Volit Setrnou metodu v pripadé opakovaného

Recommendations Class® | Level® | Ref
It is recommended that diameters
be measured at pre-specified
anatomical landmarks,

perpendicuar to the longitudinal funkce, vysetrovani mladych pacient(

e

zobrazovani s ohledem na alergie, renalni

In the case of repetitive imaging of

the aorta over time, to assess a zen fertilniho véku, minimalizovat radiaci

change in diameter, it is I
recommended that the imaging m ANt 4 H
Ty it the lowest Zohlednéni preferenci pacienta
iatrogenic risk be used. , . . , . y s
in the case of repetitive imaging of = Srovnavat identickou metodu v ramci sledovani
the aorta over time to assess
change in diameter, it is I
recommended that the same
imaging modality be used, with a
similar method of measurement.
"T'TC 1S recommenaead that an rejevant |
aortic diameters and abnormalities I
be reported according to the

It is recommended that renal
function, pregnancy, and history of
allergy to contrast media be
assessed, in order to select the |
optimal imaging modality of the
aorta with minimal radiation
exposure, except for emergency

— ESC Guidelines on the diagnosis and treatment of
e risk of radiation exposure

should be assessed, especially in
younger adults and in those
undergoing repetitive imaging.
Aortic diameters may be indexed
to the body surface area, especially 115}
for the outliers in body size.

aortic diseases 2014

lla
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Indikace k operaci

Ascending aortic surgery should be considered

in patients who have aortic root disease with

_ _ o lla C
maximal ascending aortic diameter:
e =>55mm in all patients.
e >50mm in the presence of a bicuspid valve d) Rizikové faktory
with additional risk factors® or coarctation. RA: dlsekcEa o
planovana gravidita
When surgery is primarily indicated for the hypertenze
aortic valve, replacement of the aortic root or " C progrese > 3mm/rok
a

tubular ascending aorta should be considered

when >45 mm.

2021 ESC / EACTS Guidelines for the management of valvular heart disease European Heart Journal . 00. 1-72.
2014 Guidelines on the diagnosis and treatment of aortic diseases European Heart Journal. 35.2873-2926.
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Indikace k operaci MFS

ESC AHA

Chirurgick)’r ‘-.‘"_-;r'l(OFI je indikovan u pacientﬁ 3. In patients with Marfan ;yndrome and a maxi-
S Marfanov?m syndromem 3 dilataci mal cross-sectional aortic root area (cm2)

. s R | C 2a c-LD to patient height (m) ratio of 210, surgery to
kofene aorty s maximalnim pramérem replace the aortic root and ascending aorta is
aortalnich sint 2 50 mm.¢ reasonable, when performed by experienced

surgeons in a Multidisciplinary Aortic Team.”

Chirurgicky vykon by mél byt zvazen

u pacientt s Marfanovym syndromem

a dilataci korene aorty s maximalnim lla C
pramérem aortalnich sind = 45 mm©

a dalsimi rizikovymi faktory.¢

Rizikové faktory :
RA disekce
planovana gravidita
progredujici AoR
nekontrolovand hypertenze
progrese > 3mm/rok

2020 ESC Guidelines for the management of adult congenital heart disease, European Heart Journal .1-83
2022 ACC/AHA Guideline for the Diagnosis and Management of Aortic disease . Circulation 2022;146:e334-e482
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Chirurgicky vykon by mél byt zvazen
u pacientt s mutaci TGFBR1 a TGFBRZ2

Indikace k operaci u LDS

ESC  (véetné Loeysova-Dietzova syndromu) lla
a dilataci korene aorty s maximalnim
primérem aortalnich sint = 45 mm.*
COR LOE (references) Genetic Variant Presence of High-Risk Features* Aortic Diameter (cm)
1 C-LD? TGFBR1 No =45
1 C-LD? TGFBR2 No =45
A H A 2b C-EO? TGFBR1 Yes 24 0
2a C-LD'? TGFBR2 Yes =4.0
2a C-EQ'%'8 SMAD3 - =45t
2b C-EO™7 TGFB2+ - >4.5t
2b C-EQ®# TGFB3 - >5.0t

*Rizikové faktory : maly BSA, extraaortalni projevy (kraniosynostozy, hypertelorismus, rozstép
uvuly, tortuosity, prihledna kiize, RA disekce v mladém véku, rist > 3mm/rok, zeny s TGFBR2

T Zohlednit RA, vék a rychlost ristu aorty
2020 ESC Guidelines for the management of adult congenital heart disease, European Heart Journal .1-83
2022 ACC/AHA Guideline for the Diagnosis and Management of Aortic disease . Circulation 2022;146:e334-e482
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Indikace k operaci TurnerUv sy

Elektivni chirurgicky vykon aneurysmatu Rizikové faktory

aortalniho korene a/nebo ascendentni BAV

aorty by mél byt zvazen u zen koarktace aorty

s Turnerovym syndromem, které jsou la C elongace transverzalni aorty

starsi 16 let, jejich indexovany pramér hypertenze
ascendentni aorty je > 25 mm/m? a které

maji pridruzené rizikové faktory aortalni

disekce.

Elektivni chirurgicky vykon aneurysmatu

aortalniho korene a/nebo ascendentni

aorty muze byt zvazen u zen s Turnerovym

syndromem, které jsou starsi 16 let, jejich Ilb C
indexovany prumér ascendentni aorty je

> 25 mm/m? a které nemaji pridruzené

rizikové faktory aortalni disekce.’

2020 ESC Guidelines for the management of adult congenital heart disease, European Heart Journal .1-83
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Indikace k operaci u nsHTAD

ACTA2, MYH11, MYLK, PRKG1.....

COR* LOE* Genetic Variant Risk Factors Aortic Diameter (cm)
2a C-LD ACTAZ No >4.5
AHA  2b C-EO ACTA2 Yest >4.9
2b C-LD PRKGT No >4.2
2b C-EO PRKG1 Yest =40t

t Casnéjsi indikace pfi pozitivni RA disekce pfi nizkém diametru, riist > 3mm/rok

2022 ACC/AHA Guideline for the Diagnosis and Management of Aortic disease . Circulation 2022;146:e334-e482
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Molekuldrné-genetické vysetreni

Family history of

Features of MFS, TAD, intracranial " . :
LDS, or VEDS or peripheral TAD <60 y of age Sporadic" patients (260 y of age)
aneurysm

;

Imaging for aneurysms in at-risk family

v v v

. : > Aortic dilation Normal aortic
Genetic:testing ‘ or aneurysm diameter

&
l l

Pathogenic or likely pathogenic
variant identified

l l

Negative or
VUS result

Cascade testing for Imaging for aortic
> at-risk relatives dilation/aneurysm in at-risk 2022 ACC/AHA G d | f th
Gene-based management family members* uliaeline rtor e
Diagnosis and Management of
Y -] Aortic disease . Circulation
! I 2022;146:€334-e482.
Relative tests negative
} Relativatesse positive Offspring at general

il otfspring population risk for TAAD




Farmakoterapie a rezimovd opatreni

Kontrola hypertenze, nekuractvi, nevhodna je isometricka zatéz
BB—- { TK, TF, { progresi dilatace aorty, ale neredukuji mortalitu ani riziko disekce
ARBs (losartan, irbesartan) — nejsou superiorni oproti BB, alternativa pfi intoleranci,

kombinace BB+ARB aditivni efekt, data pro MFS ale extrapolovana na ostatni HTAA

Nevhodna farmaka: CaB, fluorochinolony

Factors promoting R e sortic di
thoracic aortic dilatation anlgahst_monch aortic dillhﬂcﬂ

S Non-pharmacological Pharmacological approaches
- High blood pressure
S approaches
- Smoking ’
Blood pressure control May be beneficial Should be avoided
- Strenuous physical actvi ~
RICSRUIOUS phyScal activity - Smoking cessation - Beta blockers - llficit drugs
- Other "1‘““"‘3”‘3 that may Healthy dietary habit Angiotensin receptor - Fluoroquinolones
cause blood pressure surge adnnl e
adoption biockers - Calcium channel

{e.g. emotional stress) .
- Compliance with special - Angiotensin-converling blockers
exercise recommendations  enzyme inhibitors

- Psychotherapy and

emational support ' \

> "‘
(2

Y Pievnland Minie

Cil TKs < 130mmHg, u disekce < 110mmHg ( ABPM 24 hod), |écba pokracuje i po operaci

Shores J, Berger KR et al. j Med
1994;330:1335-1341.

Teixido-Tura G et al. ) Am Coll Cardiol
2018;72:1613-1618.

Kocyigit D. et al. Am J Cadiovasc Drugs
2021 21:609-617.
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Aortopatie a gravidita

Marfantv
syndrom

Bikuspidni
aortalni chlopen

riziko disekce vysoké 1-10 % nizké < 1 %

ascendentni aorta
> 50 mm nebo
> 27 mm/m’

ascendentni aorta
> 45 mm
> 40 mm v pfipadé
rodinné ananézy
disekce ¢i nahlé
srde¢ni smrti

tehotenstvi neni
doporuceno

= Gravitida je u HTAD vzdy rizikova
= Disekce —3.trimestr (50%) a Sestinedéli ( 33%)
" Turnerlv syndrom - 2% gravidnich zemre na

disekci, 100x vyssi materska mortalita
rizikova gravidita i pfi IVF donorskymi oocyty

2018 ESC Guidelines for the management of
cardiovascular diseases during pregnancy
2022 ACC/AHA Guideline for the Diagnosis and
Management of Aortic disease . Circulation

2022;146:e334-e482.
4y, CKTCH |

Loeys-Dietzlv

vysoké 1-10 %

ascendentni aorta

syndrom

>45 mm

> 40 mm v piipadé
rodinné anamnézy
disekce ¢i nahlé
srdecni smrti

Turnerav
syndrom

vysoké 1-10 %
AS| > 25 mm/m?

Ehlers-Danlostiv
syndrom typ IV

vysoké 1-10 %

vsechny pacientky

Table 34. Prophylactic Aortic Surgery Before Pregnancy in
Women With Aortopathic Conditions

Surgical Threshold Before
Pregnancy® by Aortic
Diameter (cm) or Aortic Size

Condition Index (cm/m?)
Marfan syndrome >4.5 cm
Marfan syndrome with risk factors 4.0-4.5 cm

(rapid aortic growth of 20.3 cmly;
family history of aortic dissection)

Loeys-Dietz syndrome (attributable

to pathogenic variants in TGFBR1,
TGFBRZ, or SMAD3)

Loeys-Dietz syndrome (attributable >4.5 cm

to pathogenic variants in TGFBZ or

TGFB3)

Nonsyndromic heritable thoracic >4.5 cmt
aortic disease

Turner syndrome >2.5 cm/m?

Bicuspid aortic valve

a transplantacni chirurgie Brno
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Lifestyle Modification:
Avoid high stress isometric
exercises with Valsalva
Planned pregnancies and
consider prophylactic surgery
prior to pregnancy
Smoking cessation

Medical Management:
Beta blockers (15t line)
ACE-inhibitors or ARB’s (2"
line)

Target BP <110/70 & HR<60
as tolerated by patient

Annual Growth Rate:
>3 mm/year

Follow-up

Identification of Thoracic
Aortic Aneurysm

Baseline Imaging (TTE, CT, or
MRI)

Repeat Surveillance Imaging
every 6 months for 12-18
months”

Establish Aortic
Aneurysm
Growth Velocity

Annual Growth Rate:
2-3 mm/year

Consider Referral to Aortic
Geneticist:

. Age < 60 years old
. Syndromic Features
. Family History of Aortic Disease or

Sudden Unexplained Cardiac
Death

Annual Growth Rate:
<2 mm/year

Repeat imaging in 12 months
and consider spacing imaging
to every 2 to 3 years based
upon stability

Repeat imaging every 6-12
months and consider surgical
planning

y Centrum kardiovaskularni
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Repeat imaging in 3 months

and referral to aortic surgeon

Bhandari R Vasc Med
2020;25:63-77.



Zakladnimi zobrazovacimi metodami zlstavaji ECHO, CT a MR. Zasadni je srovnavat stejnou
zobrazovaci metodu, zohlednit povrch téla a vysku pacienta. Indexy Iépe koreluji s rizikem
aortalnich komplikaci.

Na geneticky podminénou aortopatii musime pomyslet pri vyskytu aneuryzmatu nebo
disekce v mladém véku bez pritomnosti klasickych rizikovych faktoru.

Doporuceno je genetické testovani a kaskadovy rodinny screening.

U zen fertilniho véku s aortopatiemi zacina management tehotenstvi pred graviditou.

V centrech s multidisciplinarnim zkusenym tymem je opodstatnéni pro provedeni
operacniho vykonu pfi nizsich kritériich nez jsou doporucena v guidelines.

Pri indikaci k operaci je treba zohlednit typ HTAD, rychlost rlistu aorty, RA v¢. rozmérl aorty
pri disekci u pribuznych, které je nutné zaznamenat do dokumentace.

Dozivotné je doporucena farmakologicka Iécba a rezimova opatreni.
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Ostatni aortopatie (37 genu)

5.0-5.5 cm (Standard)

IGF-§ Pathway
Genes
4.0-4.5 cm ECM Genes
TGFBR1 (LDS 1) =5.0cm
TGFBR2 (LDS 2) FBN1 (MFS)
SMAD3 (LDS 3) COL3A1 (EDS)
A A p
1
L) 1 | ]
3.5cm 40cm 4.5‘cm 5.9 ocm
Ascending Aorta Size 4.5_;.0 -
ACTAZ
SMC Contractile MYH11
Unit Genes MYLK
PRKG1

TGF-8 Pathway| 4.5-5.0cm

Genes

2019 Vinholo TF, Brownstein et al. AORTA 201
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TGFB2 (LDS 4)

9,7:99-107.

Centrum kardiovaskularni

ECM Genes TIMP1
AR1HI SMC Genes
8GN FLNA
COoL1A2 FOXE3
COL5A1 TGF-B Pathway
COLS5A2 Genes
EFEMP2 SKT
ELN SLCZAI10
EMILINI SMAD2
FBNZ2 SMADSg
LOX SMADG
LT8P1 TGFB3
LTBP3 Other Genes
MFAPS HONG
ROBO4 MATZA
TINMP3 NOTCH1
L
I >
55ecm

ECM=extracelullar matrix
SMC=smoth muscle cell
TGF=transforming growth factor
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