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Jiri (*1981
RA: matka zemrela v 58 letech na disekci aorty
OA: operace vpaceného hrudniku, skolidza
ve 33 letech zjisténo aneuryzma korene aorty (53mm)

trojcipa aortalni chlopen bez vady

doporucené dosetreni odmitl
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JiFt (*1981)

O 4 més pozdéji nahle v praci vznik bolesti na hrudi, diplopie

disekce aorty Standford A od korene po ilické tepny vC. supraaortalnich , AoR 2,5st

Yy, CRTCW | Sopirom kardoraskuiarn




JiFt (*1981)

Davidova operace + frozen elephant trunk Evita + redirekce hlavovych cév trifurkacni protézou
Komplikovany prubéh (obéhova nestabilita, revize, SIRS, porucha hojeni, tracheotomie, propustén 37. den)

Indikovano genetické vysetreni (NGS)

Genetické vysetreni prokazalo Loeys-Dietz(v
syndrom 3 (c-715 G > C (p.Glu239GIn) patogenni
mutace v genu SMAD3 v heterozygotnim stavu
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Kaskadovy screening

6 SOUROZENCU

Marie (*1973) Ladislav (*1974) Jif (*1981) Lenka (*1975) Tomas + Lukas (*1984)
Operace ve 29 Operace ve 42 letech TAD-A ve 34 letech Patogenni mutace Patogenni mutace
letech pro Davidova operace Davidova operace +FET nenalezena nenalezena
aneuryzma
descendentni hrudni SMADS3 + SMADS3 +
aorty

SMADS3 +
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Jitf (*1981)

CT ve 42 letech : progrese dilatace spolecného
diametru descendentni hrudni aorty na 58mm ( +7mm za 3 roky)

doporucena nahrada torakoabdominalni aorty
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Jiri (*1981)

Nahlé amrti ve véku 42 let ( 3 tydny po indikaénim seminafri)

Pitevni protokol

TS W TR WS 'J o — — ——

tcerapie LMWH. Na CT Vyﬁet’r’cn‘i 23.1.23 nélez dilatace desc?ndenmi ?:’zsti 'm:udni 20rty,
doporudeno operalni feeni, Dle sester dva dny pied smrii poctt slabosti, pokfha al. V den
smrit pak natezen v bezvidomf v tratolisd kive. Voléna ZZ8, prostor kolem pacienta masivng
zah\’écen, oF resuscitaci stiiké z posu krev, odsévéna., Beénem resuscitoce se nepodefilo
_obpovit hemodwnamicky fidinnon srdotnf skei, resuscitace ukonCena, Lonstatovan exitus

letalis, Jako bezprostfedni pif¥ina smrti po pitvd a copliujicich vyseld n%ch stanoven
Evpovolemicky Sok pii tlakové nekréze Césti delnfho laloku leve plice s krvacenun u pacienta
no operacick hrudni aorty pro disekei (cévni protezy, stentgradi.
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Marie (*1973)

OA: operace kyly v détstvi, flebotromoza zil DKK s plicni embolizaci
NO: dusnost a drazdivy kasel
CT: aneuryzma pocatecniho useku descendentni hrudni aorty Sirky 90mm, utlak levého hlavniho bronchu

Operace ve 29 letech: resekce aneuryzmatu a nahrada protézou
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Marie (*1973)

Potvrzena diagndza Loeys-Dietzova syndromu 3 (ve 45letech)
ECHO a 2-3 roky : 38mm ... 38mm ...40mm

CT ve 46 a 48 letech: bez progrese - koren 41mm, AA 28 mm

doporucena CT kontrola za 2 roky
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Marie (*1973)

Nahlé umrti v 49 letech den po umrti Jiriho

pac. byla odeslana z UP .. k doSetfeni thoraclagii. ... na odd. ulozena do lizka .. dostala snidani.,.. béhem jidla zacala
zvracet.. dale zvoni na sestry ... kolabuje , zahdjena ihned resuscitace.. masaz srdce, prodychavani ambuvakem..
privolany lékar pokracuje v KPR ..ndsledné spolu s pfivolanym tymem ARO. zaintubovédna napojena na
UPYV, ..podavany katecholaminy , adrenalin... pii misty naskofené bradykardii . .viz zapis ARO lékare vyée

.. dale pfi suspekci na hemoperikard pfivoldn kardiolog .. pod UZ konrtolou perikardiocentéza a snaha o evakuaci
hemoperikardu , odsato celkem kolem 150-200 ml krve , AS na monitoru ale elektromechanickd disociace trva , mezi
vykony masaz srdce ....po cca 70 minutach KPR a invazivnich wykonech na perikardu jiZ monitoru asystolie , je
mydriasa zornice bez reakce... konstatovan exitus letalis v 9,hodin 10 minut.

Pitevni protokol

Epikriza:
49-leta Zena v anamnéze familiarni postizeni velkych cév

A - - P =

lety pro aneurysma, dale stp. hlubokeé flebotromboze lytka a TEN ad pulm pfed lety. Nyni umird v disledku disekujiciho
aneurysmatu ascendentni aorty s rupturou a hemoperikardem s ta mponadou srocsa.
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Ladislav (*1974)

asymptomaticky, vySetfen v ramci pozitivni rodinné anamnézy
ECHO + CT: dilatace korene a proximalni ascendentni aorty - koren 52 mm, proximalni

ascendentni aorta 53mm, distalni ascendentni aorta 37mm, trojcipa aortalni chlopen s reg. 0,5st, FiSi

= - - .
+ Dist 2.75cm == = —_— |
“UADR Diar 3.1 & 7 +Asc Ao Diam 5.2 cm ""_\\ﬂ\/""\v-—h\//\\\»\f"\i\bﬂ\w\/

< Dist 4.98 cm ‘—'j
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Ladislav (*1974)

Operace (42 let) : Davidova operace + MAZE
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Ladislav (*1974)

Nasledné geneticky potvrzen Loeys-Dietzliv syndrom 3 (v 48letech)

Kontrolni CT (49 let) : aneuryzma a.subclavia l.dx.,
ektazie bulbl ACI bilat. ektazie ACI I.dx., vinuta ACI l.sin.

Reoperace: resekce aneuryzmatu a.subclavia l.dx., nahrada protézou

Pacient sledovan vC. pravidelnych CT celé aorty
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Kaskadovy screening

6 SOUROZENCU
Marie (*1973) Ladislav 42 let Jiti (*1981) Lenka (*1975) Tomas + Lukas (*1984)
Operace ve 29 Davidova TAD-A ve 34 letech Patogenni mutace Patogenni mutace
letech pro operace Davidova operace +FET nenalezena nenalezena
aneuryzma
descendentni hrudni SMAD3 + SMAD3 +
aorty
SMAD3 +
v
Roman 1997 Michaela (*1998) Ladislav (*1996)
negativni
+
SMAD3 + SMAD3
Jakub 2002
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Roman (*1997)

: koren aorty 40mm, mitralni regurgitace pri M.Barlow stredné vyznamna 2,5st

billowing cipt, dilatovany anulus (43x48 mm), asymtomaticky

ECHO vstupni

ECHO za 2 roky : koren aorty 43mm, aortalni chlopen trojcipa bez vady, vyznamna mitralni regurgitace, anulus

52x60 mm, trikuspidalni regurgitace 1,5st, anulus 38mm, billowing predniho cipu
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Roman (*1997)

Operace — PEARS (ExoVasc 95%) + plastika mitralni a plastika trikuspidalni chlopné ringem
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+ Dist 355 mm
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HTAD (heritable thoracic aortic disease)

Syndromova (sTAA) Nesyndromova (nsTAA)
Kardiovaskularni projevy Kardiovaskularni projevy

Systémové projevy (muskuloskeletalni, kraniofacialni, o&ni, plicni, kozni...)

Marfantv syndrom (MFS) Familiarni hrudni aneuryzmata (FTAA)
Loeys-DietzGv syndrom (LDS) ACTA2, MYH11, MYLK, PRKG1...
TurnerGv syndrom (TS) Sporadicka aneuryzmata (sTAA)
Ehlers-Danlos syndrom typ IV vaskularni typ (VEDS) BAV aortopatie

// CKTCF Centrum kardiovaskul@rni
/éj a transplontoni chirurgie



Loeys-Dietzuv syndrom

Popsan v r. 2005, mutace v genech kaskady TGFB, 7 typU (LDS1-6 AD, LDS7 IPO8 AR), 75% de novo mutace
Triada = aortalni aneuryzmata (dilatace kofene 95%) a tortuosity , hypertelorismus, rozstép uvuly/patra

Ostatni: skeletalni abnormity - kraniosynostéza, skolidza, neni vysoka postava a disproporcionalita

BAV, PDA ( LDS2), ASD, imunologické abnormity, asthma, alergie, artritidy, Mi prolaps

Gouda P. et al. International Journal of Cardiology 362 (2022) 158-167
Loeys BL, Dietz HC. Loeys-Dietz Syndrome. GeneReviews® Sept. 2024.

4y, CKTCH
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Loeys-Dietzuv syndrom 3 (SMAD3

Clinical Feature

Ectopia lentis

Cleft palate / bifid

uvula
Hypertelorism
Craniosynostosis
Tall stature
Arachnodactyly
Pectus deformity
Clubfoot
Osteoarthritis
Aortic root aneurysm
Arterial aneurysm
Arterial tortuosity

Early-onset aortic
dissection

Bicuspid aortic valve

Mitral valve
insufficiency

Striae

Dwural ectasia

1,2

TGFBR1}
TGFBR2

3

SMADS3

—+
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Loeys BL, Dietz HC. Loeys-Dietz
2024 Sep 12. GeneReviews®
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Aortalni fenotyp MFES versus LDS

MFS — Sirsi a vyssi koren hruskovitého tvaru, SirSi suprarenalni aorta a ilické tepny

LDS — delSi oblouk a suprarenalni aorta

A comparative retrospective CTl and MRI analysis of aortic morphology in three cohorts of LDS,

Controls

LDS patients

MFS patients and controls MES patients

Patients diagnosed at advanced
disease stage or with less than
optimal image quality where excluded

/ ¢ \ A LDS MFS
20 controls patients patients
19 LDS patients 95 MFS patients AR/AAD>1.15
LDS B 80% sensitivity
AR-AA lenght
eng for MFS diagnosis
Ao diamet =
* Ao diameters AR-AA lenght/AR D AR/STJD=>1.19
« Diameters/lenght => <2,04 N AR - STIL 76% sensﬁivity
ratios 74% sensitivity for for MFS di i
{} MFS diagnosis o i

Arterial Vessel

Analysis software

Y

* Ao Lenghts and
Tortuosity

Lovato L. et al JTCVS Open 2024

This morphologic comparative study:

* Found some aortic profiles and indexes as easy tools to differentiate
LDS and MFS patients at early disease stages, especially when genetic

analysis is lacking

« Suggested further analysis and research to learn the different
physiopathologic mechanisms and behavior of these two rare diseases

4y, CKTCH
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Loeys-Dietzuv syndrom

Agresivni rast aorty ( az 10mm/rok), disekce i pfi nedilatované aorté < 40 mm (LDS1 25%, LDS2 35%, SMAD3 33 %)

Primérny vék umrti 26 let (disekce aorty, ruptura mozkovych aneuryzmat)
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Indikace k operaci Loyes-Dietzuv sy

Aortic root  Aortic root
surgery if SUrgery
risk factors

(see box

below)

@& @&
@@ recscai@ecociec@peccocc@rep

35 mm 40 mm 45 mm 50 mm 55 mm

Consider Consider
aortic root aortic root
SUrgery SUrgery

High risk features include:

+ Known high risk genetic variants (R528H/C in TGFBR2Z) + Family history of aortic dissection {especially at
» Women with TGFBRZ variants and small body size young age or relatively small aortic diameter)

* Severe extra-aortic features * Aortic growth rate z3mm per year
@ESc—

@ ESC European Heart |ourral (2024) 00, 1-143

Eyﬁ_ﬂdf;g;:iﬂh' hetps:(idol.org 10109 eurheartyiehae 179 % c&vcp
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Javery
Na dédicnou pricinu aneuryzmat a disekce aorty pomyslime u pacientl do 60ti let bez pritomnosti hypertenze

Ci jinych klasickych rizikovych faktord.
Loeys-Dietzlv syndrom predstavuje agresivni typ hereditarni aortopatie.

V indikacnich kritériich k operaci volime individualizovany pfristup, ktery zohlenuje typ mutace, rodinnou

anamnézu, rychlost ristu aorty, BSA ¢i planovanou graviditu.

Pacienti s Loeys-Dietzovym syndromem profituji z casné indikovaného profylaktického operacniho vykonu véetné

PEARS s cilem redukovat vyskyt aortalnich komplikaci a nahlého umrti na disekci aorty.

Pacienti s hereditarnimi aortopatiemi vyzaduje celozivotni sledovani optimalné ve specializovanych centrech.
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Cardiovascular Outcomes in Aortopathy @

GenTAC Registry of Genetically Triggered Aortic Aneurysms
and Related Conditions

Kathryn W. Holmes, MD, MPH," Sheila Markwardt, MPH,” Kim A. Eagle, MD," Richard B. Devereux, MD,"
Jonathan W. Weinsaft, MD,” Federico M. Asch, MD,® Scott A. LeMaire, MD,’ Cheryl L. Maslen, PuD,”

Howard K. Song, MD,® Dianna M. Milewicz, MD, PuD,” Siddharth K. Prakash, MD, PuD," Dongchuan Guo, PuD,"
Shaine A. Morris, MD, MPH,' Reed E. Pyeritz, MD, PuD,’ Rita C. Milewski, MD," William J. Ravekes, MD,’

H.C. Dietz, MD,' Ralph V. Shohet, MD,™ Michael Silberbach, MD,* Mary J. Roman, MD,” on behalf of the GenTAC
Investigators

N=2686, vék 36,9 + 19,6, (2007-2016)
24,2% elektivni chirurgie kofene/ascendentni aorty (MFS, BAV, LDS...18let)
9,1% akutni operace pro disekci aorty (hsHTAD, LDS ....35 let, MFS)

TABLE 2 Cumulative Number of Cardiovascular Outcomes in the GenTAC Cohort

Total MFS BAV LDS nsHTAD TS vEDS
(N=2686) (n=861) (n=879) (n=121) (n=378) (n=298) (n=149) P Value

Elective proximal aortic aneurysm
surgery, ever had

206 (78.3) 291(97.7) 149(100.0) <000

No 2,035(75.8) SRA(GS :
Yes 651 (24.2) 27303 254 (289) 35(28948 82 (2.7) 7(2.3) 0 (0.0)
Any aortic dissection surgery,

ever had
No 2441(909) J49(870]1 B846(96.2) 105(86.8) 302(799) 293(983) 146(98.0) <0.01
Yes 245 (9.7) 33(3.8) |1E (13.2) 76 [ED.I}' 50.7) 320

Centrum kardiovaskul@rni
a transplantaéni chirurgie JACC 2022:vol 79. No 21: 2069 — 2081
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Algoritmus sledovani u LDS

ascending

diameter (mm)

» Loeys-Dietz syndrome Foundation Canada
Canada
loeysdietzcanada.org

» Loeys-Dietz Syndrome Foundation USA
loeysdietz.org

« Marfan Foundation

Loeys-Dietz Syndrome K'CF
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