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facies sternalis, f. diaphragmatica
f. vertebralis , f. pulmonalis



Oddily srdecni:
ctyrdutinova projekce




I
Prava sin

y

a vtokova cast pravé komory

auricula dx.

mm. pectinati
ostium v. cavae sup.
et inf.

valva v. cavae Inf
fossa ovalis

ostium sinus
coronarii

ostium
atrioventriculare dx.
cuspis ant., post.,
septalis

chordae tendinae




Kochuv trojuhelnik

Todarova slacha
septalni cip , p, :
sinus coronarius 5 S 1

’ DA S [ Thebesian valve

Sinus se| tum
" i
\ \
)




Vtokova a Vytokova Cast
pravé komory

pars glabra 7 i .
pars trabecularis & g, SO
crista supraventricularis "¢ g—- 8
trabecula septomarginalis |- —-V=8uvil e
conus arteriosus  \EVAYs T \

p »
- d
‘ e _/ﬁ\
-
- '\\‘.“

'i

Apical
trabecular
component




Leva sin a levé AV usti
.-

¢

A
: ' e = Sy
Smooth inferior wall N 4

a0




LeVé S ih Apical
trabecular

a vtokova a vytokova cast levé component




Septum interventriculare
- pars membranacea
- pars muscularis
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Stavba steny
Epicardium
Myocardium
Endocardium

Endocardium
Parietal

Myocardium pericardium

(heart muscle)
Epicardium Fibrous pericardium
(visceral pericardium) (pericardial sac)

Pericardial cavity






proepicardial organ Collagen |
! Periostin *
BMP ’ 3 VEGF

FGF
epicordium — |

subepicardium —

endothelium

FGF, FGFR-1
VEGF, VEGFR-2
Apoptosis, FasL
hypoxia

VEGF, ET-)
POGF, TGFa, SRF

erythropoletin
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Usporadani myokardu

3 vrstvy svaloviny:

« Zevni Sikma
o Stredni kruhova
* Vnitfni podélna




Detail vrstev myokardu
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Husta sit’ kapilar v myokardu, probihaji paralelné s kardiomyocyty, v poméru 1:1



Myokard komor
povrchova vrstva — od skeletu - levotociva spirala ke
hrotu — vortex — dal do svalu a stredni vrstvy

stredni vrstva — cirkularni, zvlast pro kazdou komoru,
osmickovite se propléta, vytvari septum, do papilarnich
svalu

vhnitrni vrstva — longitudinalni, z predchozich, vytvari
trabekuly a papilarni svaly












Myokard sini
povrchova vrstva — fasciculus interauricularis
verticalis et horizontalis

hluboka vrstva - oblouky a kruhy kolem usti
cév a ousek — tvori septum

fasciculus terminalis, intervenosus, Iimbicus
superior et inferior
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Obr. 11 [t} Mitralni chlopen, zadni cip (prase). [E} Pfehledné zvétseni. A, predsin. V, komora. Endo,
endokard, ktery je v pfedsini mnohem slabsi nez v komorach. Na anulus fibrosus se upinaji cipy chlopni
a myocyty predsinii komor. A. cor., a. coronaria sinistra (r. circumflexus) v sulcus coronarius je obklopena
subepikardovym tukovym vazivem. [} Vrstvy cipu mitralni chlopné. Spongiosni vrstva je na atrialni stra-

ne, fibrosni na komorové (pfi uzaviené chlopni vystaveno tlaku, viz obr. 11.9). En, endokard. Goldnertv
trichrom. Zvéts. 6,5x (a), 170x (b).




Chlopne - zavesny aparat

Papilarni svaly a slasinky

Trikuspidalni chlopen mitralni chlopern



Valva bicuspidalis (mitralis) Valva tricuspidalis

cuspis anterior et posterior cuspis anterior et posterior et septalis
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7 E Valva aortae
Valva pulmonalis A/

Sinus coronatrii
Ostia coronaria

Muscle in sinus

Arterial wall in outflow tract



Nahradni chlopné




Srdecni cykilus




Srdecni ozvy

Prvni:
uzaver AV chlopni

Druha:

uzaver tepennych chlopni




|. ozva

vznika uzaverem nejprve mitralni, poté trikuspidalni
chlopne na zacatku systoly komor.

Il. ozva

vznika uzaverem semilunarnich chlopni, a to nejprve
aortalni, pak pulmonalni. Pfi vydechu (exspiriu) se obé
komponenty priblizuji, pri nadechu (inspiriu) se od sebe
oddaluji - fyziologicky rozstep Il. ozvy. Je to dano tim, ze
Vv Inspiriu se prohloubi negativni nitrohrudni tlak, zvysi se
navrat k pravemu srdci a zvyseny tepovy objem pravé
komory prodlouzi jeji vypuzovani a tedy vede ke
zpozdeni uzaveru pulmonalni chlopne.



lll. ozva

na hrotu

Zpusobena vibracemi komorového myokardu ve fazi
rychlého plnéni komor na zacatku diastoly.

V. 0zva

na hrotu

Zpusobena vibraci komorového myokardu pfi vstfiku
krve do komory pri systole sini na konci diastoly



Vysetreni srdce + poslechové nalezy

http://www.If2.cuni.cz/Projekty/interna/zof/vysetreni/srdce _n.htm

http://www.blaufuss.org/


http://www.lf2.cuni.cz/Projekty/interna/zof/vysetreni/srdce_n.htm

Poslechova mista na







Srdecni seles




Prevodni systém srdecni




Prevodni system srdecni
tvoren modifikovanymi kardiomyocyty:
— méne myofibril ulozenych na periferii
— chybi interkalarni disky
e nodalni myocyty
— mensi nez bb. pracovni svaloviny
 Purkynovy bb. (myocyty typu Purkynovych viaken)
— vetsi nez typické kardiomyocyty, maji svetlejsi
cytoplazmu



Sinoatrialni (SA) uzel

Ve stene prave sine, pod crista terminalis
Zakladni rytmus srdce — cca 70 min
Arteria nodi sinoatrialis

A

Terminal crest

Pectinate Paranodal area
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Ventricular muscle




Spoje SA aAV uzlu

Interatrialni svazek —-Bachmanuv (1916)
- prevod na levou sin

Internodalni trakty

predni trakt

z predniho okraje SA uzlu, obkruzuje v.c.s. av
predni casti septa vstupuje do AV uzlu

stredni trakt (Wenkebachuv svazek, 1907) od SA
uzlu do dorzalni casti septa

zadni trakt (Thoreluv) internodalni trakt
+ akcesorni svazky






Wall of SCV - .

Nodus atrioventricularis

V miste Kochova
trojuhelniku, pod endotelem
septa,

Tvoren obéma typy bunek

CZ z nejcastéji z a.
Interventricularis posterior
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N o \ ' LBB and membranous
Orlgln Of LB — \ endocardium
- Bl Terminal Purkinje fibres

| Il Connecting Purkinje fibres

Mltl'al %lve \ - lower layer
C Connecting Purkinje fibres

- UI e ol - upper layer




GFP:Cx40 znaceni prevodniho systemu

Septum Left
bundle © .
branches
—
o “‘Tfs
X s
PN ¥,
V o _ .

4 | \
Purkinje
fibers

Ventricular walls /

Lucille Miquerol, IBDM, Marselille



J. E. Purkyne — Mikroskopisch-
neurologische Beobachtungen.

Arch. Anat. Physiol wiss Med. 1845

= Na vnitrnich stenach komor ovciho srdce
jsem pozoroval nejprve pouhym okem
primo pod serosni blanou sit sedych,
plochych a rosolovitych viaken, ktera se
castecne siri do bradavcitych svalu...







AV uzel, Hisuv svazek a
rameénka

LBB RBB

chlopen sinus coronarius-
>Todarova slacha a anulus valvae tricuspidalis.



Inervace srdce

Sympatikus prichazi z
oblasti C a Th podél
koronarnich cév - nn.
cardiaci (sup, med, Iinf)
Stimulace ma ucinky
pozitivne:

- chronotropni

- dromotropni

- Inotropni,

dilatuje koronarni tepny.

Afferentni vlakna vedou
bolest (IM).

Parasympatikus: n. X
(vagus) - rr. cardiaci
(cervicales superiores,
Inferiores; thoracici)
Stimulace 1) zpomaluje

frekvenci (S-A uzel), 2)
snizuje rychlost vedeni
(A-V uzel) a 3) snizuje silu
stahu (cestou koronarni
vazokonstrikce).

Vagus dx — k SA uzlu
Vagus sin- kK AV uzlu



Pl. cardiacus spfc — mezi aortou a tr. pulmonalis
Pl. cardiacus prof. — mezi aortou a tracheou




Prehled: koronarni tepny a srdecni

r41}Y,

Arteria coronaria sinistra:

- ramus interventricularis
anterior

-- 1. diagonalis

- 1. circumflexus

-- I. marginalis sinister
(obtusus)

Arteria coronaria dextra:

- 1. nodi sinuatrialis

- r. marginalis dexter
(acutus)

-r. Interventricularis posterior

- . posterolateralis dx.

Vena cordis magna (s RIA)

Vena obliqua atrii sinistri
(Marshall) => sinus coronarius

Vena cordis media (s RIP)
Vena cordis parva
Venae cordis anteriores (v. dx.)

Venae cordis minimae
(Thebesii)







- el

Antenor interventricular artery

,
- P
¥ Main stem
-

A. coronaria dx:
-r. nodi sinuatrialis
-r. marginalis dx.
(acutus)

-r. interventricularis
posterior

A. coronaria sin.:
-r. Interventricularis
ant.

@\ -- r. diagonalis

& | -r. circumflexus

4 --r. marginalis sin.



Circumflex
branch
of LCA

Anterior
interventricular
branch of LCA

AV bundle «— 23 /1/3 %

/

I} AV node

/ AV nodal
artery

Posterior

Posterior
interventricular
(IV) branch of
RCA

AV bundle
branches

\Apex of heart




Acute marginal artery

Lo ‘ - . 2
Circumflex artery |# a . {
- Artery to atrioventricular node

W“‘

Inferior
interventricular
artery

»
Left ventricular
branches

Cévni zasobeni pfevodniho systemu
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A. coronaria dx.

rr. diagonales

r. marginalis dx.



r. marginalis sin.

LP

RPLD —r. posterolateralis dx.

r. marginalis dx.




A. coronaria dx.

. marginalis dx.







A. coronaria sin.

rr. diagonales

RIA

RCx

r. marginalis dx. RIVP ——




rr. diagonales

. coronaria dx.

ALRIA

r. marginalis dx. =\V/=

RCx

5cm
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RTG (angio) levé koronarni
tepny







Venae cordis anteriores (v. dx.)

Venae cordis minimae (Thebesii)




Prehled: koronarni tepny a srdecni

r41}Y,

Arteria coronaria sinistra:

- ramus interventricularis
anterior

-- 1. diagonalis

- 1. circumflexus

-- I. marginalis sinister
(obtusus)

Arteria coronaria dextra:

- 1. nodi sinuatrialis

- r. marginalis dexter
(acutus)

-r. Interventricularis posterior

Vena cordis magna (s RIA)

Vena obliqua atrii sinistri
(Marshall) => sinus coronarius

Vena cordis media (s RIP)

Vena cordis parva

Venae cordis anteriores (v. dx.)

Venae cordis minimae
(Thebesii)




Lymfaticka drenaz srdce

Podel koronarnich céev
Subendokardova, myokardova, subepikardova sit

2 trunci |. anteriores (dx + sin)+ tr.l. posterior
Nodus retroaorticus+ preaorticus



Problemy s cevnim zasobenim

Stenoza RIA (od a.
coronaria sinistra)
Znazorneno pomoci
angiografie s jodovou
kontrastni latkou




Reseni (?): balonkova dilatace
behem koronarni katetrizace

PTCA:

Perkutanni
Transluminalni
Coronarni
Angioplastika




Spin: 9
Tilt. 9

Intermal

mammary
artery

Arterial graft rﬂfi“‘—ﬂ



Spin: -138
Tilt: 18

Spin:-149
Tilt: 13










Porta arteriarum
Porta venarum

Sinus transversus

\
A
\ Sinus obliquus
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Arcus aortae

Aorta,
Pars descendens

Fissura obliqua
pulmonis dextri

Holzknecht-
Raum

linke und rechte
Zwerchfellkuppel

Arcus aortae
V. cava superior
Bronchus
principalis
sinister

Costall

Truncus

pulmonalis Vv. pulmonales

sinistrae
Corpus sterni Aorta thoracica

Pericardium Oesophagus

Diaphragma

abdominalis




B-TFE

Trabecula septomarginalis

IV Septum
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Aorta thoracica
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B-TFE

IV Septum

papillaris

Vv pulmonales dx.

S 7O

14 ? Vv pulmonales sin

\

Aorta thoracica
2570



Aortic Outflow Tract

Ascending Aorta ,
| ‘ Pulmonary Artery

Aortic Valve

Right Atrium —

Papillary Muscle

_ _ Left Ventricle
Right Ventricle






Ductus arteriosus

Superior vena cava

Fetalni a postnatalni
Krevni obeh

Pulmonary vein

Crista dividens

Oval foramen

Pulmonary artery

Inferior vena cava

Descending aorta

Ductus venosus

B oot |8

Sphincter in
ductus venosus

A
Y

Inferior vena cava
Umbilical
vein

Umbilical arteries



Ligamentum arteriosum

>

Superior vena cava

y X

Closed oval foramen %

\

Inferior vena cava

Pulmonary
artery

Pulmonary vein

Descending aorta

Superior vesical artery
e

~Medial umbilical ligament

Prestavba
obéhu po
narozeni



Hlavni milniky vyvoje srdce

= Indukce kardiogenniho < Ctyri kompartmenty —
mesodermu septace a vznik chlopni

= srdecni trubice e prevodni systém a vyvoj
= srdecni klicka Koronarnich cev




Morfogeneticke mechanismy

= Proliferace

= Epithelo-mezenchymova transformace

= Migrace

= Diferenciace

= Apoptosa — programovana bunecna smrt

Common Superior endocardial Right atrioventricular

atrioventricular cushion canal
i canal
Inferior

Lateral cushion

endocardial cushion Left atrioventricular canal



Kardiogenni mesoderm

Primarni srdecni pole — LV a predni ¢ast sini
sekundarni srdecni pole — dalsi oddily srdce

a Cardiac Heart tube Looping heart Chamber formation E15
crescent E8.0 E8.5 E10.5 Outflow
E7.5 Qutflow Right tract
Right tract atrium Left
iabey ‘ S Pulmonary

heart field

ventricle
atrium
n Venous

Secondary pole Right / " :"-,j... Left
heart field atrium Left Right - § 3 L\ ventricle
atrium atrium \

¢J,—:— -~

HOEL.
P -

Secondary heart field Primary heart field

Nature Reviews | Molecular Cell Biology




Zvykaci a mimické svaly vznikaji z
mesodermu , ktery se rozrusta do 1. a 2.
pharyngoveho oblouku.

Tyto oblouky taktéz obsahuji progenitory ze
sekundarniho srdecCniho pole. Bunky z
kardiopharyngového mesodermu maji ruzny
konecCny osud, lze prokazat genetickym
znacenim.

BA 1 - retrospektivni klonalni analysa u
mysich embryi prokazala,

BA 2 - myokard pfri basi truncus

Primary heart field

Ventricle /.;,"/ < (cardiac crescent)
J«,}"’/ (]
Pl A SR 8 =NV heart field
Atrium ‘
{ \
\ \ i/
~ \\ va.
( \ 4

’ \
\ |
“ | \ Retinoic \

| acid

47
{] gradient N ,/
=
Upstream activators Upstream activators
Isl-1, Foxh-1 Nkx 2-5, GATA-4

p— “Core regulatory network ;
\_NK-2, MEF-2, GATA, Hand, Tbx _/

—

i Cardiomyocyte :
Patterning genes L L Patterning genes
e.g. Hand-2 ggﬂ:;nhanon e.g. Hand-1

Il Hypobranchial muscles
M venous pole of heart

‘ B Left ventricle
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region

Zprvu jen dvouvrstevna trubice
endokard a myokard + srdecCni rosol

peristalticka pumpa

Right

ventricle W i ¥ Left
S ventricle






Aortic arch |

Bulbus Aortic sac Truncus
cordis arteriosus Left
Right atrium ’
Ventricle
Conus
arteriosus

Right atrium
Left atrium Left
atrium

Right
atrium

Truncus
arteriosus

Conus
arteriosus

Right
ventricle

Left
ventricle

35 days



Orifice eptum
of sinus Interatrial  SPunum
venosus septum |

Vahulae
vonosae

Interatral

Intecatrinl

Loft atrium

; Left atrioventricular
Atrioventricular 2 canal
canal

Endocardial
cushion of
atriovendncular
Interventricular canal

seplum

Lef ventricle

Commoen Septum secundum

cardinal (upper imb)  |nteratrial foramen
Septum Vvein Interatrial foramen || Valvulae secundum
spurium (initial pertorations) venosae

SGQ'. um

primum

Interatrial
foramen primum

Interatrial
Seplum primum

Fusion of marging

Septum of septum | to
secundum atrioventricutar
(lower limb) cushion closes

Endocardial
cushions . Primordium of
beginning 1 . tricuspid valve
1o fuse

foramen |

Primordium of

imorventricular
. are mitral vaive

foramen

Mesenchymal
margin of Wall of
interventricutar left ventncis

Mt Superior
Septum Vona cave Septum ||
spunum Septum secundum Crista Septum | remnant
Superior (upper limb) teeminalis ; Margin of interatrial
vena cava Interatnal ¢ foramen Il
Crista foramen |l Limbus of Septum | valve of
terminals foramen 8 foramen ovale
Left valvula Orfice of  ovale i ) - Orifices of

feramen

vencsa ovale Valve of pulmonary veins
a0
Right Inferior Maral vaive
valvula vena cava
oo Septum Valve of
Orifice premum coronary
of mfenor sinus
vena cava Miral valve Tricuspid
Orifice of valve

o & s
COronery SInus Primordium  Septum

of papillary ~ membranaceum

Septum Il muscle

(lower imb) Interventricular Trabeculae
Tricuspid Interventricular septum (muscular E cameae of left

valve seplum portion) ventricle

Carlson: Human Embryology and Developmental Biology, 4th Edition.
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Septace sini a komor

'Ostium primum

A Endocardial Qi »—8- Interventricular

i . . foramen
cushion Atrioventricular canal

Septum

Septum Ostium secundum e secundum
secundum _g=, d

Septum 4 i Septum — - Ostium
primum ] primum Y i J secundum

ey Endocardial
Interventricular . g -' cushions fused

Endocardial

- n
cushion C forame

Septum Pulmonary
Venous . secundum —___ vein Superior
valves Septum primum , ‘ 7’\_. vena cava Septum

Valve of secundum

oval foramen

Valve of
inferior
vena cava

G

Valve of
coronary sinus




Septace vytokove casti
naAoa lP

Right conotruncal
ridge

Muscular part of the
interventricular septum

Pulmonary

Left conotruncal
ridge

Left atrioventricular
orifice

Proliferation

| of inferior
atrioventricular

cushion

Aortic
channel

Conotruncal
septum

Right atrium

Membranous
part of the
interventricular septum

I it of the
lar septum

Right
atrioventricular
orifice

Muscular part of the
A interventricular septum A ‘ B

Minor truncus swelling

truncus




Uloha bunék neuralni listy v
septaci vytokove casti

Early migration
from neural tube

G

Distal conotruncus
(semilunar valves)

NB srdecni
| Cevy jsou
o derivatem
Hear (i epikardu

removed)




Analyza migrace bunek neuralni listy
pomoci chimery kure -

=3 30It0-pulmonalni septum!



PHF

liver parenchyma

ES

4

endothelium

enesis / angiogenesis
VEGF, HIF 1,
TGFb, FGF

smooth muscle

proepicardial crgan

BMP
FGF
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fibroblasts

Proepicardial Cell Attachment
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Ventricle

Epicardial Formation
at AV Groove

to Myocardium
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Aorta Coronary

‘ arterial orifice

Capiliary channel

Proepicardium

Endothelial cell — o

Smooth muscle cel—A

: Endothelial
vesicle

PENETRATING

/ CAPILLARY
CARILLART-PLERUS PLEXUS PENETRATING SMOOTH
(Forming Left Coronary Artery) CAPILLARY MUSCLE CELLS
PLEXUS

(Forming right Coronary Artery)
Aortic smooth muscle

Neuron

Cardiac neural crest

< O =
S -

Coronary smooth muscle
Endothelial cell

Proepicardium s ‘

Fibroblast

e _




Outflow

Outflow tract

tract

Right
ventricle

F Atrioventricular
Inflow tract canal

Left e \\,_~ Atrial
ventricle 4 1 swellings

Inflow

Atrioventricular tract

Superior

vena —— _ _
cava /S Atrioventricular

Sinoatrial A Outflow Sinoatrial
ode 7 ' , N tract

Bundle branches
and Purkinje fibers

Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.

Atrioventricular
node and bundle




Vyvoj srdce a zpusob aktivace srdce

v prubéhu vyvoje u kurete
tzv. fetalni typ

Pacemaker AV-delay Base-to-apex

tzv. dospely typ
Apex-to-base

heart tube
formation

looping pre-septation post-septation
(Pennisi et al., 2002)

Ventricular activation patterns

100 Nutna remodelace v

— A-f->B oblasti AV kanalu k
o 2foci p , . p
75- o E.oo docileni elektrické

izolace sini od

komor, jedinym
Pearson Chi-square vodivym spojen im

rercentage
N
o

N
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Vrozene srdecni vady

= Poruchy trubice - cardia bifida (letalni)
= Poruchy klicky - dextrokardie

= Poruchy septace — ASD - Atrial Septal
Defect, VSD - Ventricular Septal Dedect

= Poruchy vytokove casti —

PTA - Persistent Truncus Arteriosus,
DORYV - Double outlet right ventricle,
TGA — Transposition of Great Arteries

= \Jady sdruzene s poruchou laterality —
HRHS, HLHS

= Faktory: genetika (Nkx2.5), vlivy prostredi (Etretinate),




TGA
ZIC3

ASD ~_
NKX2.5
TBX5
GATA4
ZIC3
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Heart Development: Susceptible Stages for the Induction of Cardiac Birth Defects

Target Tissue

Cell Process

Normal Effect

Birth Defects

PHF
(days 16-18]

Heart tube
(days 22-28]

AVC endocardial

cushions
(days 26-35)

SHF
(days 22-28)

Qutflow tract
(conotruncus)

[days 36-49]

Aortic arches

(days 22-42)

Establishment of
laterality and
patterning

Genetic signaling
cascade for normal
looping

Cushion formation:
cell proliferation
and migration

Splanchnic mesoderm
ventral to the phar-
ynx and signaling
from neural crest
cells

Neural crest cell mi-
gration, prolifera-
tion and viability

Neural crest cell mi-
gration, proliferation
and viability

Formation of the four
chambered heart

Looping

Division of the AVC
into left and right
channels; forma-
tion of the mitral
and tricuspid
valves and the IVS

Lengthening and
partitioning the
outflow tract into
aortic and pulmo-
nary channels

Formation of the
conotruncal cush-
ions for division of
the outflow tract

Patterning the

arches into the
great arteries

DORV, TGA, I-TGA, ASD,
VSD, atrial isomerism,
ventricular inversion,
dextrocardia

Dextrocardia

VSD, mitral and tricuspid
valve defects [mitral
insufficiency, tricuspid
atresia); positioning
and leaflet defects

Tetralogy of Fallot, TGA,
pulmonary atresia and
stenosis

Common truncus arterio-
sus and other outflow
tract defects

Anomalous right pulmo-
nary artery; |1AA type B

Days give an approximate estimation of periods of vulnerability and are calculated from the time of fertilization.
PHF, primary heart field; DORV, double outlet right ventricle; TGA, transposition of the great arteries; I-TGA, left trans-
position of the great arteries; ASD, atrial septal defect; VSD, ventricular septal defect: AVC, atrioventricular canal:

IVS, interventricular septum; SHF, secondary heart field; 1AA, interrupted aortic arch.




ASD
vysoky a nizky typ

\AS1D,

ight pulmonary
artery

Right
pulmonary

Right
atrium

Septum
membranaceum

=3

Right pulmonary vein
Superior
vena cava

Ligamentum
arteriosum

4 Left

pulmonary
artery

/2< Left

pulmonary

Inferior
vena cava

Septum
membranaceum
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Ventricular
septal defect

Ligamentum
arteriosum

pulmonary
artery

Left
pulmonary

Persistent]
interatrial
foramen
primum



PDA

Right
pulmonary
Superior vem
vena cava

|

Inferior
vena cava

Septum
membranaceum

defective

Right
pulmonary
artery

Ductus
arteriosus

pulmonary
vein

Right
ventricle
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uperior

vena cava Aorta

~ Pulmonary trunk

Persistent truncus
arteriosus

Pulmonary
artery

Truncus

arteriosus

Interventricular
septal defect



Tricuspid atresia

Patent oval foramen

Pulmonary =
stenosis
Fulmonary
artery

Atresia of
the cusps



Fallotova tetralogie

arge aortic stem

Superior vena cava

Patent ductus
| arteriosus

Pulmonary
stenosis

pulmonary
trunk

Left coronary

il Interventricula
artery Overriding

aorta septal defect

B

Hypertroph

Stenosis a. pulmonalis
Nasedajici aorta

\AS1D,
hypertrofie RV




HRHS
nypoplastic right
neart syndrome

HLHS
nypoplastic left
neart syndrome

Patent ductus
arteriosus _

Pulmonary
valves

Patent ductus arteriosus

Patent
oval foramen

Stenosis of
aortic valves

Atresia of
aortic valves



