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Symptoms and Signs of Congenital Heart Defects
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Vrodené srdcove ochorenia (VSO
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Embryologicky zaklad
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Vysokoteratogénne(prakticky kontraindikovane \gravidite)

A. Peroralne retinoidy (vitamin A derivaty)

» izotretinoin (Accutane a i.), acitretin: ,retinoidovy embryofetalny syndrém”: typicky viacorganové
chyby vratane vrodenych srdcovych chyb (€asto konotrunkalne/septalne). Izotretinoin ma vysoko
vyznamneé riziko zavaznych vrodenych chyb pri expozicii v gravidite. ncsi +2

B. Mykofenolat (mycophenolate mofetil f mycophenolate sodium)

e Teratogénny ,mykofenolatovy embryopaticky” fenotyp; medzi moznymi prejavmi su aj vrodené

srdcové chyby. PubMed +1
C. Metotrexat (anti-folat)

e Expozicia v ranom tehotenstve je spojena s typickym syndromom vrodenych chyb; v literature sa

uvadzaju aj srdcové defekty (najma pri vysSich davkach a expozicii v skorych tyzdioch). uktis.org +2
D. Warfarin a iné antagonisty vitaminu K

» _warfarinova embryopatia” pri expozicii najma v 1. trimestri; okrem kostno-tvarovych zmien sa opisuju
aj srdcové malformacie; klinicky ide o vysoko rizikovu expoziciu (pri mechanickych chlopniach sa

rieSi striktne individualizovane v Specializovanom centre). pwmc +2

E. Talidomid

o Klasicky ludsky teratogén; historicky spajany aj s vrodenymi srdcovymi chybami (popri

koncatinovych a dalSich). ruc +



Vrodené srdcove ochorenia (VSC

Embryologicka porucha Klinicky dosledok

Septacia predsieni ASD

Septacia komor VSD
Vytokovy trakt TOF, TGA

Neural crest bunky konotrunkalnechyby

| aterizacia situsinversus heterotaxia




Konotrunkalneanomalie
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A Cyandza
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Fetalnyobeh: vysokyPVR, placentako oxygenator
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Ductus arteriosus Aorta

Pulmonary trunk

Foramen ovale

Ductus venosus
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Ductus arteriosus Aorta
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Fetal Heart Newborn Heart

Ductus arteriosus
(closed)

Ductus arteriosus

Foramen ovale
(closed)

Foramen ovale
(open)
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A Fetal Circulation (“Parallel Circulation”)

‘ Pulmonary trunk ‘
Lungs

Ductus arteriosus
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|
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‘ Umbilical arteries ‘
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Fetalcirculationis parallel, notseriat FOshuntsoxygenateddloodto the left heart, while
DADbypasseshe lungsinto the systemicacirculation

B Post-natal Circulation (“Circulation in series”)
Pulmonary trunk ‘
l ¥
Lungs ‘
P 3
| Right ventricle l Pulmonary Veins ‘
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a
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— I SVStEmIC

circulation ‘

*Fetal structures (in gray) disappears after birth
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Congenitalheart diseasegCHD)
Classification

Acyanotic

No shunt

e Aortic stenosis
e Pulmonary artery stenosis*
e Coarctation of the aorta

 Abnormal cardiac position (ectopia cordis and dextrocardia)

Left-to-right shunt

e Ventricular septal defect (VSD)

o Atrial septal defect (ASD)

» Patent ductus arteriosus (PDA; ductus arteriosus of Botallo)
e Atrioventricular septal defect (AVSD)

e Partial anomalous pulmonary venous return (PAPVR)

e Lutembacher syndrome

* usuallyacyanotic but in severeasest maylead tocyanosigif an atrial septaldefectis presen)



Acyanotick&/SO bez skratu

A Aortalnastendza

A Koarktacisaorty

A Stenézaarteriapulmonalis
A Abnormalne polohy srdca
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I 6/1000 porodov (viac chlapci)

i Asi 5 % populacie nad 65 rokov (exponencialny narast s
vekom, 0,2 (50¢ 59 rokov)vs 9,8 (80¢ 89 rokov))



Normalni Stendza
aortalni chlopern  aortalni chlopné

Otevrena

Zavrena Zavrena
Aortalni chlopen



Normal Rheumatic

Aortic stenosis etiology: morphology of calcific AS, bicuspid valve, and rheumatic AS (Adapted from C. Otto, Principles of Echocardiography, 2017).

https://recapem.com/wpcontent/uploads/2023/07/Aortiestenosisetiology .png




Aortalnastenoza delenie

1.Valvularnastenoza
iwSdzyYF GAO1t K2NJG61 |
i Degenerativny proces chlopne
At NN G 2 bikyispidalnejzriedkavomonokuspidalnej
chlopne)
AKalcifikaciarikuspidalneflOKf 2 LY S 0 L2017 2 |
asociované s rastucim vekom, kumulativny proces)

I Valvularnaromboza



Aortalnastenoza delenie

2.Subvalvularnatenoza
i CAE2 @I yI c¢BaprQliskxatizifiidotidka
subaortalnamembrana
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3.Supravalvularnatenoza

I Zriedkavag systemoveelastinovaarteriopatia->
ochourglasss @ | -Nanlildnyprstenec na hornom
okraji Valsalvovyclsinusov
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koncentricka hypertrofia> diastolicka
dysfunkcia
i Sten6zad S R A Bansyalvajarneho Normal Aortic stenosis

tlakového gradientu i
i Dlhodobé zachovani§ 2 § | féakti&e s i
asymptomaticka E 0 100
I Progresivnadnypetrofiavedie kmaladaptacii %
A Q] 2NE yleMiHiedd S8t A [ + & g |
Qi NI Y A |- tadkykardidi 2 © & N 0 L

A A
AQi2NRBYt NYyS2 LINARSGO2T;
o o . II{uera_Lin%‘ thr? transvalvularl; pressure gradienttir:1 rhreraIII and severg adolniﬁ
N\
AmYyt NP1 @ VY6, R2RY @1 dz | enarposeas o cive Tramaimm préseure oraaent (oune-

headed arrow) is increased in aortic stenosis. Ao, aorta; LV, left ventricle.
i Rozvomyokardialnejschémie

https://Irecapem.com/wpcontent/uploads/2023/07/aortiestenosispressuregradient.png



Nasledky aortalnegtenozy-
maladaptacia
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funkcie srdca

1.Diastolicka dysfunkcia

i Remodelacikomory-> koncentricka hypertrofia

A Sekundarnamitralnaregurgitacia> prenos tlakov do predsiene
dilatacia predsiene> atrialnafibrilacia

A Pulmonarnahypertenzia typu H§ mt /-2disfunkcia pravej
komory cortranslatum)

2.Systolickalysfunkcia

A Prolongovana expozicia vysokému tlaku v kormefiorozalUl @S 2
komory

A Vzniksubendokardidineschémie @! ¢t LINB 12y U NI
dysfunkcia ibnovych pump

PCWR; tlak vzaklinenLJuUg Oy A OS



Stage 0 Stage 1 Stage 2 Stage 3 Stage 4
Stages/Criteria
Pulmonary Vasculature
No Cardiac Damage LV Damage LA or Mitral Damage or Triawspld Dumage RV Damage
Increased LV Mass Index | | 4eyed left atrial volume Systokio Fmonery Moderate-Severe right
#4100 (M} >34mLim? iypariansion ventricular dysfunction
>95 g/m? (Female) 260 mmhg
Echocardiogram _— Moderate-Severe mitral Moderate-Severe
regurgitation tricuspid regurgitation
LV Ejection Fraction I
i Atrial Fibrillation

Cardiac stratification of aortic stenosis based on the extent of cardiac damage. LA, left atrial; LV, left ventricular; RV, right ventricular. PMID: 29020232

https://recapem.com/wpcontent/uploads/2023/07/aortiestenosispath ophysiology.png




Manifestacia aortalnegtenozy
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Koarktaciaaorty
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Mechanizmy vznikkoarktacieaorty

A Uzatvaranieuctusarteriosusfyziologicky obvykle v
smerea. pulmonalis-> aorta
i PonarodenimmLD,X Q@tSDINBI A&aG§SyOAS
cirkulacie
A I%2—_2?( hod.ca T dzy | 6 y & konrikcighBdkidisvalovych
unie

A2co 0 ecoRRSS A v A (i NBiyp@xia-diibrbz@eS NI
proliferaciatunicaintima ->ligamentumarteriosum(Botalli)

A Nejasné, hypotézy
1.Postnataln&onstrikciaduktu
2.Migraciaduktalnehotkaniva do aorty

3.AlteraciaLINR S (i 2 fetdndh2&®IRE2 0 A | dzY 2 Oz
rozvojkoarktacie



Klasifikacikoarktacieaorty

At 2 RUI kodzktadie® 2 uitusarteriosus

1.Preduktalnytyp (infantiliny)

A Intrauterinnaredukcia prietoku aortou> hypoplasticka
aorta

A Napr. 5 % pacientovRirnerovymsy.
2 .Duktalnytyp (infantilny)

A ?Malformaciauzaveru

3.Postduktalnytyp (adultny)



Left subclavian
artery

Preductal
coarctation

Ductus
arteriosus

Descending
aorta

Preductal coarctation

Ascending
aorta

Aortic
isthmus

Ductus
arteriosus

Main pulmonary
artery

Descending aorta

' LN Sy S LIERULY

Left subclavian
artery

Postductal
coarctation

Ductus
arteriosus

Descending
aorta

Postductal coarctation

https://media.springernature.com/lw685/springestatic/image/chp% 3A10.1007%2F93®30-556600_20/MediaObjects/331590_1_En_20g®i HTML.png

https://radiology key.com/wpcontent/uploads/2019/09/f020001-9781416031727.jpg



Patomechanizmuprejavovkoarktacie
aorty

AmnlGf I 1 dz koAlEZBEIOBLINGRE | 1 dz |
koarktacii
i Remodelacids | @S 2 -3 kbncehtldka hypertrofia
I Rozvoj hypertenzie (horna polovica tela)
Al 2L GST I YSOKFEYAO1S2 2000Nd
A Humoralnahypotézac RAAS aympatikovyNS

i Kardiomegalia hypertrofia pravej komory

Avt @ 3 kﬁay\kﬂéci&> otvorenieforamenovale-> objemove
LINE U |-©dtatasisSpravej predsiene a komory



Classic figure 3 sign in a patient with aortic coarctation.
Curved = area of stenosis
Straight = dilated subclavian artery
Double = post-stenotic dilatation
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https://www .wikidoc.org/images/c/cd/COA -ray_labeled.jpg



Manifestaciakoarktacieaorty

A Mierna forma

i b2@2NEPR RSVOJ)\IZO“[FEZanoAI & Ré OKI vy
LIZGNF & o0LI26Fa R226SYAl0OZ

I Neskorg priznaky abnormalneho prietoku krvi a
remodelaciesrdca->dyspnoe aey 1 2LJ 2 gyl
hrudi, bolesti hlavy a spontanne krvacanie z nosa,
(eplstaX|$ oba v dosledku hypertenzidnnitus
(hypertenzia)

i/ Kf F RYS R2 flryeS'nltdnme)klaUdllaamq&Eﬁl
YVt Y I Kiekugperpart, cyanoticlower LJF NI & 0
Awvt @I Oyt

i Rychla manifestacia priznakdy 1 Y NOSy & LINR
| &8O 1dz UGSt [



' {' Coarctation
of the aorta

High blood
pressure

before point
of coarctation

Low blood
pressure
beyond
point of
coarctation

A ¢ koarktaciazaa. subclaviasin,
B ¢ koarktaciapreda. subclaviasin.

https://ssl.adam.com/grap hics/images/en/18128.jpg LN SyS LI2RUF @Al OSNEOK | dzi



Stendzaarteriapulmonalis(valvularna
PVS)

A Definiciagl § OSY A'S ¢ pulmbnal® Kt 2 LIy S
sposobUJuce narasifterloadua s tym spojeniiemodelaciu

prave] komory (PK) ) )
i Stendzaa.pulmonalisy s OS y Il adl U | 2 ¢NokY 2
valvularnastenoza(cca. 20 % pripadov tejgienozy
At NN §nejgsaé
i Vrodenéc Noonanovegpyndrom (AD)WilliamsBreuersy,
hypoplazmchlopne (’7)
i Ziskan& NB dzY | G A O‘[karcm&ld?(?)l\lg 011l 2

it+{ Y80S o6é&U0 ag olcaFajlatanzatetr glaOK
kompletnyatrloventrlkularnykanal PK s dvojitym vytoko
jednokomorove srdce
A Epidemioldgia

iMm VI HAann OA@2YylI NPRSY@®IK RS



Patomechanizmusasledkov PVS

A Stenozachlopne-p aifterload PK->remodelaciaPK-> koncentricka hypertrofia

I Inicialne diastolicka dysfunkcia EF zachovan& progres zmier> systolickadysfunkcia
(pokles objemov PKfibroza etc.)

A Propagacia do pravej predsiere hypertrofia a dilatacia> arytmogénnypotencial
A Propagécia do systémovej cirkulacie
i Yyt LdfgwarnychO N f
i mKERNRaUGFGAOL & Of I-%peidérng &daneScriesySr@ora® A NJ dzf + O
hydroperikard(zriedkavo)dyspepsia
i HCY @ aeéads y2sadrearmadgnbdeldeidt YOA A
A Izolovana PVS je principialaeyanotick&ada

i Potencialny rozva;yanozyLJNJ\ It oh Oﬁ Seay kDA Ltkam\iamlmrbs E{ NJ
| £ @ KI'YA S  R2 LINB R galntonarnaudirk(db8 iy @ ge]héj!&lﬁuu) 21



Abnormalne polohy srdca

A Ectopiacordis

i Zriedkava anomalia, pri ktorej sa srdce vyvija mimg
hrudnej dutlnyclvl VI vy nnn nnn OA@?2
AYN] £ KNHZRYN1Z O0NHzZOYy+ RdziAyl
TLNEHYSTPVT+fSQN yIE2YN 2R LI
e 022206 0K @Gt R O0YY2K2L}R6SIU
A Dextrokardia

I Vyvojova vada s orientaciou hrotu naprayd na 12 000
OA @2y| NERSYyé&OK RSUN

iat OSkySYdzaN 6eU 1 YSyl dz 20
LINNG2YYy23UkySLINNG2YyYy2aU )\y

i Technickadextrokardiag chybngé nasadenle elektrdd pri
OYD oUlI @S | U2Re VY I R LIN} @g



9 O DINR A 5 Dextrokardiasositusinversuso i NJ | Rt 20S
organov oproti fyziologickému stavu)

https://image.tuasaude.com/media/article/js/ib/tratamentgaraectopiacordis_31884.jpg
https://upload .wikimedia.org/wikipedia/commons/thumb/d/d7/Situs_inversus_chest_Nevitjpg/33@tus_inversus_chest _Nevit.jpg



https://www.youtube.com/watch?v=5dOdN6SUBcM

HTTPS:/WWW.YOUTUBE.COM/WATCH?V=E9K6UZ1UIDM



https://www.youtube.com/watch?v=e9k6Uz1UIdM
https://www.youtube.com/watch?v=5dOdN6SUBcM
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Congenitalheart diseasegCHD)
Classification

Acyanotic

No shunt

e Aortic stenosis
e Pulmonary artery stenosis*
e Coarctation of the aorta

 Abnormal cardiac position (ectopia cordis and dextrocardia)

ﬁzft-to-right shunt \

e Ventricular septal defect (VSD)
o Atrial septal defect (ASD)

e Patent ductus arteriosus (PDA; ductus arteriosus of Botallo)
e Atrioventricular septal defect (AVSD)

e Partial anomalous pulmonary venous return (PAPVR)

k- Lutembacher syndrome /

* usuallyacyanotic but in severeasest maylead tocyanosigif an atrial septaldefectis presen)




" . /7 . w7
Fyziologickeé rozdiely medetalnoua
. ;o
adultnoucirkulaciouc skraty
1 4 4 1 4
O Shuntx v
A hEe3ISYNDA I
i LI I OmpgdeY o A f HRIEG Gh&xf 2 &4 dza
620 OKt RIimHO GISESSTzSNALINYI O
LINERA A Sz
At I NI Y S (ideso Atz y@waa S & & o Foramerovale | —
I {Lh crZwE & HLIgmdr Y1l 3 I h
ogneYlXd tREQmp2nn Bacenta
i+ ORBIA T IOKA NFQ 0 SNI LING <oy Adnoeys
A {1Nrd& ylI gNRYYyA &aNRO! I P —
i Sy UiNRY SAMANYFES| G o6dzl | GNBGAS septalny

AY 0N ddRSNILYSYE 2 4 U0 . defekt
-
=~ Aa umbilicales

i1 G NJESILYOR § TR TR NG rABlYE ST

dzil I ONB G A SoNB NB&RSY A S .
i 5 dzO G okE S NI 7 Bk | NGB A S v-umbilicalis
K2 R @ DN

Ductusarteriosus

LN @SYS LRRULFY KO iLJA Y k rOeysidO\NEi ki daaii 6o By KENGT S NEARBAANE & &



5STFS]1U0 LINBRAaASZ

ADefincha:LJNJNu y ayU 12Ydzy A1t QAS Y.ST
LINB Ra A Sz 2 dnal@rmétieteoiby8 BNEAR A a Septd JS K
AtNNéAer
I Genetikag Downovsy, Turnerowy,, Noonanovepy,
trombocytopeniaabsentujuca osadialis

A GATA4, NKX®, TBX5Holt-Oramovsy) -> zodpovedné za formovanie
srdcovehosepta

I Enviromentalndaktoryc ¥ | € & f&athi atkaholovy syndrom,
valproat metotrexat, kokain

" { g6 au AqE@@movanﬂmalla LutembacherO\sy
AgLﬂFuyvxzfsaxl [ OdkbaAadaATIlY

i/ OF & Yyl wmnnn_ OA@G2Yy-b Q@Iﬁa@l@K RS
GFLF1lF tSLI0OSe RAFIYZEUGALS
i Hp 22 1T RSTS{02¢82aNROI dz RSUNZ a



Noonanoye)) sy

A genetickéochoreniecharakterizované ..
nizkymvzrastomO LIS OA T ND | &Y
tvare (napr hypertelorizmu& OA N2
krk),vrodenymisrdcovymi chybami
(najmaLJu g Sefidza, hypertroficka
kardiomyopati@ | GproBlédmami | ¢
sol NI Ol y krvi, @eo@nbicmiz
kostry a poruchamiz Sy A I

A t NN Gshngusadev génoch
suvisiaciclsosignalnoudrahou RAS
MAP (Qapr PTPN11, SOS1, RAF1,
KRAS)Y & @SSRS R AADYakbo
@1 v Ade ylogdJehocisaneda
ge f Jenptdmysat A SE A |




Holt-Oramovsy

A AD geneticka porucha (vyskyt cca 1 z 100 000), ktora sa
prejavuje vrodenymi chybami HK a srdca. Sposobuju ju
mutacie genu TBX5, ktoré vedu k problémom s vyvojom
ruk (lasto palce) a srdcovl
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Fyziologia vyvojaepta

A Vyvojatridlnehosepta

i Od 4. gesttt -> vyvojseptumprimum->kaudalnyrast
-> prekrytie mezenchymalnyrbb. ->apoptozav dist.
6 | &oskiumprimum

i Od 5. gesttt. ->septumsecundunz ventralnejstrany
napravo odseptumprimum-> prekrytieostium
primum-> formovanie chlopne> ostiumsecundum

(foramenovale
i Ponarodenib Qu21 21éatAadésSyse
B | 1t 2LISY A Soramenkvale-tJy Sa v

fibrotizaciaa uzaver



Klasifikacia defektosepta

At 2RUI €t 271 f JostitmrODA S |
primunysecundum
1.Defektostiumsecundum(80 %)

2 .Defektostiumprimum (15¢ 20 %)
3.Defektsinusvenosug5 ¢ 6 %)
4 .Defekt koronarnych sinusov (<1 %)

Avl aAIYATFALlIYyOayée at
je pomerQ,/Q;>1,5



Y Ry T e p—
/ \77 7 =7 \ﬁ”
' / COF-OnOry "
> | — — — s.nusp e
SvC S
o
I& :
Sinus Z patent ' secundum sinus venosus  common atrium unroofed
venosus < foramen coronary
ovalis (PFO) ASD sinus
Ostium !
secundum
Sinus g
venosus . )
Coronary sinus % “p
r inu )
I\vC i - N\\
a) X
O W
o
-
11}
normal PFO/ASD

https://radiology key.com/wpcontent/uploads/2016/01/B9781416056690000045 f3081-9781416056690.jpg
https://lwww .vhlab.umn.edu/atlas/congenitatiefectstutorial/se ptaldefects/grap hics/AS22016.jpg




PatomechanizmudSD
A1 I fravy skrat
A 2

62SY290S LINBULI OS%blﬁ‘emm@\IJ gS e
INB U | O-SngrhoSelatigguimonarnyctciev->
pulmonarnahyperten2|a

AbSail2z2Np> re@ludleIRWHKo propagacia tlaku
spatne->Eisenmengerou e Yy RNFY 02026SYyA
na praveU | &g¢akhotizacia v

]
h
L

Aay2KS | { 5 asynptomaticképaiologicky stav)

i PitieenergyRNA Yy 1 2 @ Y’sar@t@ogeimy@o@r)élﬁl U
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Sy i NJ\ A it ANg/AES
+{ 50U

A Definicia: malformaC|aseptasz2 Oz dze g
12Y2NE | LINY S22 0SQO LJN -

J-S 2 JD
pravému skratu (bezyandzy)
i atO0S al @8 é} 202010 | 2 &koarkfEeix A =+
aorty, aortalnastenozaFallotovatetralogia2 U NJ ya L2 1 NOA |
At NNGAY@Y
I Genetikag mutacie v TBX5 géne (formovasieptal 2 YS NJ | 1 2

napr. Holt-Oramovsyndrom
i Enviromentalndaktory
Alnfekciec¢ hw/ | =& OKNNLI X K2NJy 6| e

A Toxiny, navykové latky a liekyalkohol,metronidazo) ibuprofén,
marihuana, kokain

AhOK2NBY Al L2 §épiepsiath kahasafepm wigrény,
systémova hypertenzwenylketon uria

A Incidencia2cck mnnn OAG2Y I NPRSYy@dD¥E R
56 %), 90 % sa spontanne uzatvara

TORCH toxoplazmézaostatné (napr. HIV), rubeolaytomegalovirusherpesvirusy



A Ventrikularneseptumje
asymetrické, zakrivené v
dosledku tlakovych
gradientov

it 2NHzOKeé FgI AS LIRG6I a
intrauterinnéhovyvoja?

A Klasifikacia VSD

1. Infundibularny 3. Defektatrioventrikularnehokanalu
At2R OKf2LEI YA OSUIELK 2001SO8 | aU 12

nadcristasupraventricularis A 8% 7 \VSD Tprcky uwnovom

Ac 22 1T {5 610 on 22 syndr@m{g!S E L >

obvykle spontanne uzavretie

2. Perimembrandzny 4. Muskularny

A Viaceré defekty, obraz

A Podcristasupraventrikularis/ aODl 26X NE]1SK2 &
parsmembranacea ) A 20 % z VSD u deti, neskor obvykle
A 80 % z VSD, obvykle spontanne spontanne uzavretie
uzavretie 5. Gerbodeho
AY2YdzyAlt OAF YSRI
(zriedkavy)

A Supravalvularnys. infravalvularny
vs. kombinovany



\ - Ventricular Septal Defect
; 7 (VSD

Normal Supravalvular
(Direct)

Infravalvular Intermediate
(Indirect)
RA. Right Atrium SVC. Superior Vena Cava TV. Tricuspid Valve 1. Conoventricular, malaligned
RV. Right Ventricle WVC. Inferior Vena Cava MV. Mitral Valve 2. perimembranous
LA. Left Atrium MPA. Main Pulmonary Artery  PV. Pulmonary Valve 3. inlet
LV. Left Ventricle Ao. Aorta AoV. Aortic Valve 4. muscular
https://upload .wikimedia.org/wikipedia/commons/9/9f/Vsd_simple.jpg Gerbodehaefekt ventrikularnehose pta

https://ars.els-cdn.com/content/image/ts2.0S1016731517300076r2.jpg
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Eisenmengerogyndrom

A neskora komplikacia vrodenych srdcovych
OKeé o az al]| NI aohrktorep’l DI
dojde kA NB @ S NJ AOAt y'S2a LIV ¢
naslednémw2 6 N} G Sy Adz a i NI 0

A Typicky vznika pri:
i+{5 O6ylI26lFaiadS20OASyZ
I ASD,
I PDA,

i AVseptalnychdefektoch.



Eisenmengerogyndrom
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O A &SY Y SAyealySRNBE Y
YUGE20S LI G2Fel A2t 23A (
AESF dzy 1 6yS YS2LINI OAGSL

chyby srdca

A Hlavny mechanizmus: !
OKNRYAOlE m LILGOYye LI
reverziaskratu

A Cyand6zarznikaneskorq nie od narodenia

A Chirurgickéa korekcia defektu je v tejto faze
kontraindikovana




tFi2Fe8VA2RBBOA 0

@ Perzistujuciductusarteriosus(PDA)

A vrodend srdcova chyhapri ktorejductus
arteriosus(Botalli) po narodenneuzavriez 0 N'Y
pretrvava spojenie medzi:

| aortou
i LJUGOyY 2dz | NIl SN 2 dz
A Mechanizmus:
i 2 NIWUGPOY A O
I kontinualny skratp kontinualnyprietok
A Dosledky:
i2028Y203S LINBUIOSYAS Ul @S
il CZ LWGgOYyl KeLISNISYIl Al




5 dzO i 8kB S NAZlaldkall B Yy
A Definiciac VVCH srdca gpojena s existenciou skratu na drovni
GS U] é OK OA Spravysiaal), @R K ukagretiWieddj@le do
72 hodin
At NNGAYES
i Genetikag trizomie+13, +18, +21Holt-Oramovsy, CHARGSy,,
Noonanovegy, TAAD/PDA, 22g11.RiGeorgeowsy.), sy. familiarneho
PDA
i Environmentalneg 3 S & (1 DMj godavanie MGLI2Z 6 & I NI OA

kokain, C&-blokatory
I Neonatalneg prematurita(vaha pri porode <1000 g), syndrom

NBE & LIA NF 6 y S aeof aisalﬁaé)SAJacb Cw®wgazt |
b OSU] S Y)/ZOauQ u Snmircmilykbyidy a t dz6

cimetidina heparin

AQLIARSYAZ2Es3IAL | OdlaAradaAall
i M VI _wmnnn OA@2Y Il NEARGWEKIHKdcaB I N 6
VI NERSYNZ aYe MYo

CHARGEkolobém2 { I 6 OKéol yAS 6FadAr (1 y at@iaghoafsl LINSPO (RNIK|2AA] I8
urogenitalneabnormality, hluchota; TAAD/PDOpaneuryzmaorakalnejaorty sdissekciou PDA
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Patent Ductus
Arteriosus

Left
Pulmonary
Artery

Blood Flow with Patent
Ductus Arteriousus



Varianty prietoku krvi pructus

arteriosuspatensLJ2 R U'|
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u

Aorta to Pulmonary Artery
(direction of ductal shunt)

Pulmonary
artery

Normal cardiac anatomy
and physiology

Ductus
arteriosus

Pulmonary Artery to Aorta
(direction of ductal shunt)

Normal cardiac anatomy and
persistent pulmonary hypertension
of the newborn

C

Pulmonary

artery

Pulmonary Artery to Aorta
(direction of ductal shunt)

Aorta

d-TGA anatomy with
pulmonary hypertension

D

Aorta to Pulmonary Artery
(direction of ductal shunt)

d-TGA anatomy without
pulmonary hypertension

https://evidence.nejm.org/cms/asset/582b97533c8438d-b44882e66768b388/evidmr2100060_f1.jpg
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Klinickepatofyziologické korelacie PDA

Patofyziologia Klinicky prejav
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PreSageni esrdcové zlyhanie

Eisenmenger diferencialna cyandza
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Cyanotic

Right-to-left shunt

Tetralogy of Fallot

Transposition of the great arteries (vessels)
Ebstein anomaly

Hypoplastic left heart syndrome
Pulmonary atresia

Truncus arteriosus

Tricuspid atresia

Single functional ventricle

Interruption of the aortic arch

Eisenmenger syndrome*

** usuallynot acongenitalanomaly butincludedin the classificatiorbecauseof the shuntmechanism



Fallotovatetralogia (TOF)
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Fallotovatetralogia
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Fallotovatetralogia
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Normal heart Tetralogy of Fallot

Overriding aorta

Pulmonic
stenosis

Ventricular
septal defect

Right ventricular
hypertrophy




Tetralogy of Fallot

Aorta

—

Pulmonary artery

Pulmonary stenosis

The aorta lies over
ventricular

Right septal defect

atrium

Narrowing of area

below the valve .
Ventricular

Right septal defect

ventricle

Left
ventricle

Right ventricular hypertrophy

https://www .bhf.org.uk/-/media/images/informationsupport/conditions/tetralogyof-fallot/tof -heart-side-2_660x885_noexp.jpg ?re835333fb3ebf4663818bafadf5ceebf5
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Hemodynamika LINJvénikapravolavyskrata cyandza
Zakladny@ 1 UlakKprietok

A Prig S U VaDvjeezistenciadefektu nizkalhskratsariadi najma
tlakovym gradientommedziPK a LK.
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Patofyzioldgia jednotlivych komponentov (a ich ,spolupraca”)

VSD (velky, neobmedzujuci)
Umoznuje volny prenos tlaku medzi komorami.

Nevyvolava typicky plucnu hypertenziu, lebo plucny prietok je obmedzeny RVOT obstrukciou (na

rozdiel od izolovaného velkého VSD).

Obstrukcia RVOT (determinant cyanozy)
Znizuje prietok do plic = menej okyslicenia = cyandza.
Zvysuje tlak v PK = posuva skrat cez VSD doprava->lava.

Infundibularna zlozka méze byt dynamicka (spazmus vytokového traktu), ¢o je podstata tet spells.

Overriding aorta

Aorta ,zbiera” zmieSanu krv (okyslicena z LK + neokyslicena z PK) = systémova desaturacia.

Hypertrofia PK

Dosledok tlakového pretazenia.
Dlhodobo zhorsuje diastolicku funkciu PK a prispieva k arytmogénnemu substratu (najma po

chirurgickej korekcii).



@ Fallotovatetraldgia (TOF):

Klinické dosledky hemodynamiky

Cyanodza a jej nasledky

Hypoxémia = periférna cyandza (pery, nechty), dyspnoe pri namahe.

Chronicka hypoxémia = polycytémia (T hematokrit) ako kompenzacia = riziko hyperviskozity,
trombdz.

Palickovité prsty pri dlhsSie trvajlcej cyandze.

Pravolavy skrat obchadza plucny filter = riziko paradoxnych embolizacii, mozgovych abscesov.

Selest (preco nie je ,hlavny” z VSD)
VSD je velky = nizky gradient - VSD Selest moze byt relativne tichy.
Typicky je systolicky ejekcny Selest nad pulmonalnou oblastou z RVOT/plicnej stendzy.

Pri velmi tazkej obStrukcii moze Selest paradoxne slabnut (malo prietoku cez stendzu).

RTG a EKG (logické vysvetlenie)
RTG: Casto ,boot-shaped heart” (coeur en sabot) — dosledok hypertrofie PK a elevacie apexu;
plicna kresba byva znizena (oligémia).

EKG: prava os, hypertrofia PK.
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Hypercyanotické zachvaty (,tet spells”) — mechanizmus a akitny manazment

| Mechanizmus (krok za krokom)

Spustace: plac, kimenie, defekacia, namaha, agitacia, febrilita.

Patofyziologicka kaskada:

1.

Pokles systémovej vaskularnej rezistencie (SVR) (napr. pri vazodilatacii, namahe) alebo zvySenie
dynamickej obstrukcie RVOT (infundibuldrny spazmus).
Relativne sa zhorsi ,pomer”: [ahSie je poslat krv cez VSD do aorty nez cez zuzeny RVOT do pllc.

Narast pravolavého skratu - prudka desaturacia - acidéza.

. Aciddza a hypoxia dalej zvySuju spazmus RVOT = bludny kruh.

Preco pomaha ,klak—hrudnik” (knee-chest)

Zvysuje SVR (kompresia femoralnych artérii) = zniZuje pravolavy skrat cez VSD - viac krvi ide do

pluc.

Akutny postup (logika lieCby)

Ciel: zvysit pl'icny prietok a SVR, znizit dynamicku obstrukciu RVOT, prerusit bludny kruh aciddzy.

Poloha knee-chest, upokojenie, O..

Tekutiny (ak hypovolémia) - lepSie plnenie PK, menej dynamickej obstrukcie.

Beta-blokator (napr. propranolol) = zniZuje infundibularny spazmus, spomaluje srdce, predlZuje
diastolu.

Vazokonstriktor (napr. fenylefrin) = 1 SVR = menej pravolavého skratu.

Korekcia aciddzy podla stavu (klinicky opatrne; vzdy sledovat ventilaciu/perfiziu).

Pri ductus-dependentnej cirkulécii (fazka obstrukcia/atrézia): prostaglandin E, na udrZanie

otvoreného ductus.
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A Definicia (historizmusg) vyskyt
Fallotovejtetralogiel
vadyc ASD alebo PDA

AtNRIYysI I @
kombinacie defektov

i ASD nezmiermyanozu>
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i t5L Y§OS é‘LNJ (i
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A BlalockThomasTaussigovej
shunto R 2 6 stabib) ¢
i POvodnyg anastomoézaa. subclavia

aleboa. carotis(preklopenie cievy)
a vetvoua. pulmonalis

I Modifikovanyg
polytetraflu6retylénovyO (i S LJ

NN NF-> &

Ciagay Couowgngy 16

LINB LJ
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I 1Y RPNl

(lassical Blalock-Taussig Shunt Modified Blalock-Taussig-Thomas Shunt

Main Pulmonary Artery

Main Pulmonary Artery
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Klasifikacia TGA
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D-Transposition of the Great Arteries

Aorta (to body)
V/ = Patent ductus
N\ arteriosus (PDA)

Pulmonary artery
(to lungs)

Atrial septal defect
(ASD)

Right atrium

Right ventricle

L-Transposition of the Great Arteries
(Congenitally Corrected Transposition)

Aorta

Pulmonary
artery Left atrium

Tricuspid

valve

Right atrium

Mitral valve

Right
ventricle

Left ventricle

https://lwww.heart.org/-/media/Images/HealthT opics/CongenitaHeart-Defects/LTranspositionf-the-GreatArteries.jpg?sc_lang=en
https://www .nationwidechildrens.org/media/nch/specialties/fetakenter/illustrations/12_transposition_great_arteries_v2.ashx
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Manifestacie TGA

A D-TGA

+0l ayt cylanc’)zl}vébler@alnbbo,typu (beshuntovfatalna)
Dyspno& VY SLINRaAaLIASOIFI YASZ LINRBOf $)
Kolateralnecirkulacia a defekty koriguju priebe&hASD, VSD,

PDA bronchopulmonalnéolateraly

Balonikovéatridlnaseptostomiah OA @2 G 1T | OKNJ z
TGA bez skratov

A L-TGA

Pomerne dlhasymptomaticka
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A Definiciac Zriedkava vrodena vyvojova vada srdcaasformaciou
trikuspidalnejchlopne veducej k jej uzaverthgpoplaziiprave|
komory-H 20 YSRI SYAS @Sz 2 | dz LIUG O

At NN&A Y &

A Patomechanizmus

I Atre2|atr|kuspldalnejchlopne inutero - >hypopla2|aPK
it NNG2Yy24aU It ONOK RS¥S1020 650
AVSDH RSUSNXYAYIYEOG LINASG2]dz LIJUgOy 2dz O.
A Pulmonéarnasten6zah NB Rdz] OA | LINRA S 2tydnédalu g Oy 2
A9QLIARSYA2Es3IAl | OGlFGAE&aOGATL
I Incidenciag 1,2/10000/rok
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A Definiciag zriedkava vrodena vyvojova vada spojend s patologickou
formacioutrikuspidalnejchlopne a jej umiestnenim smerom
apikalnedo pravej komory

A t NN 62Mdype 159, anomalie 11q, mutacie v MYH7, NKX2.5

A Incidencia 2 ¢ 7 na 100000/rok (2024)

A Patomechanizmus

I Chybnadelaminaciarikuspidalnejchlopne znterventrikularneho
septa-bH apokalizaciatrikuspidalnejchlopne
iItY NRBI RSt Syt Y I ROS O6F auA
A oAtrializovan& 1HY 6 Imyopaga fibroza-> akinézaarytmie (napr. Wolff-
ParkinsoAWhiteovsyndrom)
A o Cdzy | 6-¥ ¥plgvirikuspidainejregurgitacie>remodelaciaPK
(excentricka hypertrofia)> vyhladenieventrikularnehosepta-> dysfunkcia
Ul gSe 2Y2NE

i 2F &Gt  LINNG 2>Yhypefardineriovald @] 2 ¢8 b dNdindza
(20 % umrti plodu imitero, 45 Uperinatalnamortalita)
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Atreziaa. pulmonalis

A Definl’ciac vzacna vrodena vyvojova vada srdca
spojena s Uuplnym uzaverom chlopne a.
pulmonaliss 2 S 2-p1 Y gydrptickavada
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A Klasifikacia
1.Pulmonarnaatrézias intaktnymventrikularnymseptom(PAIVS)
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A Uzaver PDA vediedesaturaciia rychlej manifestacii priznakov

2.Pulmonarnaatrézias defektomventrikularnehosepta(PAVDS,

ev. Fallotovatetralogias PA)
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Pulmonary Atresia with Intact Ventricular Septum | PU' mona ry Atr e sia WI th VSD

Vessel Connecting Aorta
and Pulmonary Artery

i Mitral Valve
RA: Right Atrium ggg:r;sr;‘
RV: Right Ventricle Alria
LA: Left Atrium

LV: Left Ventricle

Atretic Pulmonary Valve Aortic Valve

Small Tricuspid Valve \ \ SVC: Superior Vena Cava Opening
Small Right Ventricle Py B IVC: Inferior Vena Cava Betwgen
\ MPA: Main Pulmonary Artery Ventricles
Ao: Aorta
VS: Ventricular Septum
TV: Tricuspid Valve Tricuspid
MV: Mitral Valve Valve
PV: Pulmonary Valve Qg > Szlf::onaw Rty
AoV: Aortic Valve Pulmonary Valve is B oxygen-rich Blood LA = Left Atrium
PDA: Patent Ductus Arteriosis Absent or Closed Bl Coipensicor Blood f\? = E;%h:, :rt‘:ir\ilé?e
FHORPaist FaramanQyele M Mixed Biood RV = Right Ventricle
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Truncusarteriosus
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A Definiciac VVCH spojena s vyvojom jedinej komory srdca (druha
hypoplastick&a Yy S T dzyHl d yYt A0S axygehbwinesS
deoxygenovanéjrvi ->cyanoza

At NNGAYE®

I Genetikac mutacie v TBX5, GATA4

i Environmentalne @S 1  NEeRykefoRl@aldiabetes mellitus,
chripka, rubeolaantikonvulzivaibuprofen sulfasalazin
trimetoprim+sulfonamidretinoidy, marihuana, litium

A Patomechanizmus “ ) )
i WSRYIF 12Y2N} R2110S I1tazoz20lU0 2

remodelacia § o
i Ajnapriekkorekctp n 2 R2alLlsSeS R2 12t Ljad
transvplgntécie srdca, proteiny stracaj l’vxe:tateropatia etc.
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i Incidenciag 2 ¢ 3/10 000/rok
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VS klinické dosledky dospelost
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1) Ciele prednasky
Student ma vediet:

» rozliSit vrodené vs. dedicné (geneticky podmienené) chlopnové choroby a ich presahy,

e odvodit hemodynamiku stendzy a regurgitacie (tlakové vs. objemové pretazenie),

o vysvetlit najCastejSie jednotky: bikuspidalna aortalna chlopna, vrodena AS/PS, MVP, Ebsteinova
anomalia,

e prepojit patofyzioldgiu s typickymi nalezmi (auskultacia, ECHO) a zakladmi lie€by/Casovania zakrokov.



2) Zakladné pojmy a klasifikacia

2.1 Vrodené chlopniové ochorenia

Defekt Struktiry chlopne alebo sub-/supravalvularnych ¢asti pritomny od narodenia:
e dysplazia cipkov, komisuralna fuzia, abnormalny pocet cipkoy,
e abnormality chordae/papilarnych svaloy,
e malpozicia/,apikalna dislokacia” (trikuspidalna chlopna pri Ebsteinovi),

e supravalvularne/subvalvularne stendzy.

2.2 Dedicné chlopnoveé ochorenia (geneticka predispozicia)

 monogénne syndrémy spojivového tkaniva (= dilatacia korefa aorty, sekundarna AR, myxomatozna
degeneracia),
o familiarny vyskyt BAV a MVP,

e chromozémové/syndromové stavy s typickymi chlopriovymi léziami.

Prakticka poznamka: velka Cast ,vrodenych” l1ézii ma genetické pozadie; rozdiel je v tom, Ciide o

izolovany defekt alebo sucast syndromu.

BAV =hikuspidalnd: 2 NI+ £ vy I O fobl@pkdatdaliejchlapie T



3) Hemodynamicky zaklad: stendza vs. regurgitacia (kl'uc€ pre patofyziologiu)

3.1 Stenoza = tlakové pretazenie (afterload 1)

e komora generuje vyssi tlak na prekonanie gradientu,
e vznika koncentricka hypertrofia (najma pri AS, PS),
e diastolicka dysfunkcia, subendokardialna ischémia (najma pri AS),

e pokles systolickej rezervy pri namahe.

3.2 Regurgitacia = objemové pretazenie (preload 1)
o Cast systolického objemu sa vracia spat,
e komora sa dilatuje (excentricka hypertrofia),

e dlhodobo remodelacia - systolicka dysfunkcia,

e pri akutnej regurgitacii (zriedkavejSie vrodené) dramaticky vzostup plniacich tlakov.

3.3 Klinicky preklad
e stendzy: ,fixovany"” vydaj = synkopa/angina/dyspnoe,

e regurgitacie: ,tichad" faza s kompenzaciou - neskor dilatacia a zlyhavanie.



4) NajdolezitejSie vrodené a dedicné jednotky
A) Aortalna chlopna a vytokovy trakt LK

4.1 Bikuspidalna aortalna chlopna (BAV) — najcastejsSia vrodena chlopriova anomalia
Patofyzioldgia:
e 2 cipy = abnormalne prudenie (turbulencia, Smykové sily) = urychlena degeneracia a kalcifikacia -
AS,
o Casto asociacia s aortopatiou (dilatacia ascendens/koreria) = riziko aneuryzmy/disekcie; moze viest

aj k AR (sekundarne cez dilataciu anulusu/aorty),

e predispozicia k endokarditide.
Klinicka logika:
e dlhé roky asymptomaticka,

» neskor AS (tlakové pretazenie LK) alebo AR (objemové pretazenie LK),

e rodinny vyskyt = zmysel skriningu 1. stupna pribuznych echokardiografiou (v klinickej praxi).
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