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Stavba srdecni steny

endocardium (odpovida to tunica intima)
— endote

— subendotelova vrstva (fidke vazivo — hladke
svalove bunky, kolagenni a elasticka vlakna)

— subendokardova vrstva (vazivo, cévy, prevodni
system)

myocardium (kardiomyocyty)

epicardium (mezotel + tenka vrstva vaziva)

— subepikardova vrstva s tukem, cevami, nervy a
autonomnimi ganglii

pericardium (serosum)
srdecni skelet (husté vazivo)




Sinove kardiomyocyty

* mechanoreceptory

 tvorba ANF = granula atrialnino
natriuretickeho faktoru

 vice GER a vétsi GA

 funkce: stimulace diurezy, antagonista
ADH a angiotenzinu |

* snizuje zpetne vstrebavani vody a Na —
ochrana pred hypervolemii



Prevodni srdecni soustava

Complexus stimulans cordis
Systema conducens cordis; Excitomotoricky aparat

» koordinace srdecni aktivity

 zajistuje srdecCni automacii

 tvoren modifikovanymi kardiomyocyty:
— ménée myofibril ulozenych na periferii
— chybi interkalarni disky
— spojeni pomoci dezmozoému a nexu

— rozdilna velikost
— glykogen nahromadeéen kolem jadra



Prevodni srdecni soustava
jednotlive casti

myocyty mensi nez myocyty pracovniho myokardu
bohaté krevni zasobeni
nodus sinuatrialis (Keith-Flack)
— prava sin, blizko foramen v. cavae superioris
sinova spojeni (fasciculi atriales)
— fasciculus interatrialis (Bachmann)

— dalsi svazky sporne

 anterior (James), medius (Wenckebach), posterior
(Thorel)

nodus atrioventricularis (Aschoff-Tawara)
— prava sin, Kochuv trojuhelnik u pfepazky



Conducting System of Heart
Right Side




Prevodni srdecni soustava

« fasciculus atrioventricularis (His-Kent-Gaskell)
— AV blokady 1.-3. stupne
— truncus f.a.
— crus f.a. (Tawara)
e dextrum
e Sinistrum
— limbus anterior
— limbus posterior

 rami subendocardiales (Purkyné) vétsi nez typické
kardiomyocyty
— maiji svétlejSi cytoplazmu, T glykogenu, pozitivhi na ACHEsterazu
 vetsSi nez typické kardiomyocyty
 rychlé vedeni vzruchu k hrotu
« pridatné (akcesorni) spoje
— syndrom preexcitace WPW (Wolffav-Parkinsonuv-Whiteuv)



Purkynova viakna (HE + elasti
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Extraembryonalni tvorba céev T smang ahiat
villi chorionici (choriové klky)

VEGFR-Z‘ Vasculogenesis

chorion
pedunculus connectans (zarodecCny stvol) [ Haematopoietic precursor
stena zloutkového vacku s -+
, . , , oy Haematopoiesis .
zarodek v presomitovem stadium Angioblast
VE(_\EIEIS ;‘ Vasculogenesis
Amniotic cawly

Primary vascular plexus

VEGF ‘ Angiogenesis

VEGFR-1 ; .
VEGFR-2 (sprouting, non-sprouting)

Enlarged embryonic vasculature

Endothelial
differentiation

VEGF-C
/ \VEGF-D
VEGFR-3

'Permeable’ 'Tight' Lymphatic
vessels vessels vessels
eg. kidney | |eg. brain




Vaskulogeneze

» angioblasty jsou zalozeny pred gastrulaci
 angioblasty vznikaji v krevnich ostruvcich

Presomite stage (1.5-mm embryo) at approximately 20 days

Yolk sac with

~<— Plane of section
blood islands e

Yolk sac
Blood island

Intraembryonic coelom

Foregut
Blood islands

Heart primordium

Prechordal plate

Neural plate
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Blood
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A

Site of cloacal
membrane

Connecting stalk
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Figure 5-12.  Successive stages of blood vessel formation. A, Undifferentiated mes-
enchyme cells. B, Blood island formation. C, Primitive capillary. Note the differ-
entiation of mesenchymal cells into the primitive blood cells and the endathelial

Lumen primitive

Mesenchyme cells blood vesse|




 krevni ostruvky

e mezoderm

« FGF2 + VEGF

Indukuje diferenciaci k
hemangioblastum
(hematopoeticke
kmenové bunky) a

angioblasty
(endotel)

Vaskulogeneze

Progressive stages in blood vessel formation

@ [+ Yolk sac endoderm

~ Mesenchyme cells
(splanchnopleuric

' ‘» mesoderm)

== Blood island

': Endothelium

~—— | umen of

 primitive vessel

Primitive blood cell



Angiogeneze

* primarni cevni pletene jsou vytvoreny
dejem vaskulogeneze

» vytvoreneé cevy puci = angiogeneze
(zprostredkovane VEGF)

 prvni krevni ostruvky v extraembryonalnim

mezodermu ve stene zloutkového vacku
(3. tyden) a allantois

* pozdeji intramebryonalni mezoderm dalsi
oblasti




Embryonic angiopeness

Angliogenesis




Krvetvorba (Haematopoesis)

* prvni generace — krevni ostruvky
extraembryonalniho mezodermu - prechodne

* druha generace kmenovych bunek v
iIntraembryonalnim mezodermu — oblast
aorta-gonady-mezonefros. Kmenové bunky
kolonizuji jatra a slezinu: hepato-splenicke
obdobi

* pozdeji, kmenove bunky kolonizuji kostni
dren — konecna krvetvorna tkan



Vyvoj srdce — rane obdobi

zdroj: intraembryonalni mezoderm
* angioblasticke provazce

— luminizuji

* endokardove srdecni trubice

— splyvaji a vytvori tubularni srdce
* srdce zacina bit 22. Ci 23. den

« kardiogenni zéna (lamina cardiogenica)

— v mezodermu pred membrana oropharyngea a
zakladem mozku

« ohybani zarodku

— vznik osrdecnikové dutiny a posun srdce nejprve do
Kréni a posléze do hrudni oblasti



../A - prezentace/Přednášky/Embryologie srdce/IK video embryo injection_output.avi

NKX-2.5

B WNT inhibitors
(crescent)

B BMP 24

Heart induction. BMPs secreted in the posterior portion of the primitive
streak and periphery of the embryo, in combination with inhibition of WNT expression
by crescent in the anterior half of the embryo, induce expression of NKX2.5 in the
heart forming region of the lateral plate mesoderm (splanchnic layer). NKX2.5 is then
responsible for heart induction.



Yolk sac with
blood islands

-«— Plane of section C

Heart primordium

Level of
section B

.............

Site of
oropharyngeal
membrane

Neural plat

Cut edge
of amnion

Site of cloacal
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Ohybani hlavové oblasti

srdce a osrdecnikova dutina se posouva a lezi
ventralné od predniho streva

kaudalné od membrana oropharyngea

Connecting
Amnion s stalk

Pericardial coelom

Oropharyngeal membrane

- dafduc =y --;F:;P\ —— Ty oL o At
Septum e
transversum N — -.' e

C

Neural plate

Allantois

Angioblastic cord Cloacal membrane



“TIT o svrs vnuvwauva uuwice zanikem endotelu medidlnf stén

Obr. 8.126 Schéma wWvoje zdakladu srdce.
Pohled z ventrdlni strany na hlavovou
cdst embrya se 6 prvosegmenty, starého
ast 20 dnui.

I - neuroektodermové valy neurlni ryhy,

2 - faryngova membrana, 3-5 endotelové
Stérbiny splyvajici v endotelovou trubici

Obr. 8.127 Schéma wWvoje srdce. Sagitdlni Fez télem embrya s 10 prvosegmenty, starého
asi 20 dnai.

1 - endotelovi trubice, 2 - vlkna fidkého mezenchymu, 3 — myoepikard, 4 - zaklady dutiny
perikardové, 5 — hlavovi &4st medularni ploténky se zaklady mozkovych vacka, 6 — stfevo,

7 - sténa Zloutkového vacku, 8 - allantois a zarodec¢ny stvol.



Vyvoj srdce

 par srdecnich trubic splyva
— krome nejkaudalnejsi oblasti
* rust do délky

— srdecni trubice se vyklenuje do osrdecnikoveé
dutiny

— pripojeno k zadni stené pomoci mesocardium
dorsale

 zanika a vytvori sinus pericardii transversus

 srdce prirostlé:
— kaudalne k septum transversum
— kranialné k aortalnim obloukim






Cut edge of amnion Perncardial

Level of

Neural groove - section B

3rd somite

Primordial node

Primordial streak

Neural fold

coelom

(ventral to brain)

Neural groove

Neural fold

Mesenchyme
(embryonic
connective tissue)

Amnion

Pericardial coelom
(future pericardial
cavity)

B Wall of yolk sac

Endocardial
heart tube



Neural groove

Dorsal mesocardium
Dorsal aorta

Foregut Pericardial cavity

Epicardium
(visceral

Fusing endocardial
pericardium)

heart tubes

Amnion Wall of

heart tube

Cardiac jelly

C Myocardium
Parietal pericardium

20.-22. den L

Foregut

Fusion of
dorsal aortae

Truncus arteriosus

Remnant of dorsal mesocardium

Transverse
pericardial sinus

Endocardium

Myocardium

Heart wall

Cut edge of

E parietal pericardium F
Level of section F

Epicardium



Left
Endocardial
Tube

Right
Endocardial
Tube

Communications |
Between
Left & Right

sLeft e

Right- oy
¢ Aortic Arch

Aortic Hrch-ﬁﬂ

= ~Bulbus Cordis
Aortic S5ac

Right & Left
Sinus Yenosus



Primordial brain Notochord

Amnion

Endoderm
Oropharyngeal membrane

Pericardial cavity

Heart tube

A Septum transversum
Oropharyngeal membrane
Developing spinal cord
Developing forebrain

Foregut

Heart (cut ends)

Septum transversum

Pericardial cavity

Oropharyngeal membrane

Heart tube (cut ends)

Pericardial cavity

Septum transversum

Figure 15 - 7. Drawings of longitudinal sections through the
cranial half of human embryos during the fourth week of
development. The illustrations show the effect of the head fold
(arrow) on the position of the heart and other structures.

A and B, As the head fold develops, the heart tube and pericardial
cavity come to lie ventral to the foregut and caudal to the
oropharyngeal membrane. C, Note that the positions of the
pericardial cavity and septum transversum have reversed with
respect to each other. The septum transversum now lies posterior
to the pericardial cavity, where it will form the central tendon of
the diaphragm.



endokardove srdecni trubice splyvaji do
primitivni srdecni trubice — endokard

Future forebrain
Neural groove 1st aortic arch

Foregut

Neural fold 1st aortic arch

1st aortic arch

‘ 2 Cardiac jelly

Y

i { -

Primordial pharynx

Bulbus
Sites of fusion of Y cordis

endocardial heart tubes |

 Myocardiym ATinion

Pericardial cavity Ventricle

Myocardium
Pericardial

cavity Primordial

Endocardial N :
SN atrium

heart tubes

Wall of
yolksac C

Left vitelline vein Cavity of yolk sac

mezoderm obklopujici srdecCni trubici — myokard
a epikard



Obr. 8.128 Schéma vyvoje srdecni trubi-
ce. Pohled z ventrdlni strany na srdecni
trubici embrya s 8 prvosegmenty, starého
asi 20 dni.

1 — truncus arteriosus, 2 — bulbus cordis,

3 — perikardova dutina, 4 — perikard, 5 — ven-
triculus, 6 — atrium, 7 — sinus venosus.



SINUS venosus

atrium embryonicum

ventriculus embryonicus

bulbus cordis

truncus arteriosus

Vyvoj srdecni trubice

e atrium - Sinus venarum cavarum

 atrium (oddeleno pomoci crista
terminalis)

ventriculus (vtokova Cast)

 ventriculus (vytokova Cast,
oddéelena pomoci crista
supraventricularis)

e aorta + truncus pulmonalis



Srdecni klicka
(Ansa cordis
dextra)

truncus arteriosus
conus cordis
bulbus cordis

ventriculus
embryonicus

canalis
atrioventricularis

atrium commune
SINUS venosus

Heart tube primordia

Aortic arches

Trincils [ Ascending aorta
() /artenosus Pulmonary trunk

Aortic vestibule
BU”O}JS of left ventricle
cordis :

Conus arteriosus

of right ventricle

Trabecular walls of left
and right ventricles

Ventricle

Auricles/pectinate
muscle walls of left
and right atria (smooth
wall of left atrium from
pulmonary veins)

Atrium

Coronary sinus

Sinus
venosus Smooth wall of
right atrium



Vyvoj srdecni klicky

atrl um commune Heart tube derivatives

bulbus cordis =
trabekularni Cast prave
komory

conus cordis = vytokova
cast obou komor

sulcus bulboventricularis
= primarni foramen
Interventriculare

ventriculus embryonicus
= leva komora

Adult heart, anterior view



Vyvoj srdecni klicky

..........................................................................

Blood outflow
(arterial)

Embrybnic Dilatation

Adult Structure

Truncus arteriosus (T)

Bulbus cordis (B)

Primitive ventricle (PV)

Primitive atrium (PA)

Sinus venosus (SV)

/ \

Aorta
Pulmonary trunk

Smooth part of right ventricle (conus arteriosus)
Smooth part of left ventricle (aortic vestibule)

Trabeculated part of right ventricle
Trabeculated part of left ventricle

Trabeculated part of right atrium
Trabeculated part of left atrium

Smooth part of right atrium (sinus venarum)*
Coronary sinus
Obligue vein of left atrium

Blood inflow

*The smooth part of the left atrium is formed by incorporation of parts of the

(venous) pulmonary veins into the atrial wall. The junction of the trabeculated and
smooth parts of the right atrium is called the crista terminalis.



Neural groove

Neural fold 1st aortic arch 2nd aortic arch

Truncus
arteriosus

Future left
ventricle

Truncus
arteriosus

Ventricle
Future

right
Primordia  ventricle
atrium

Primordial
atrium

Common

Sinus cardinal vein

venosus

Umbilical vein Umbilical vein Vitelline vein



Truncus arteriosus

Remnant of dorsal mesocardium

Sinus venosus

| Atrium

Cut edge of
parietal pericardium



Truncus arteriosus
Primordial atrium

Bulbus cordis
Left horn of sinus venosus

Right horn of sinus venosus

Opening of sinus

venosus into atrium Right anterior cardinal vein

Left common cardinal vein Right common cardinal vein

Left posterior cardinal vein
Right posterior cardinal vein

Left umbilical vein Ventricle Right umbilical vein

Left vitelline vein Right vitelline vein



Septace primitivniho srdce

e zacina uprostred 4. tydne
* ukoncCeno koncem 5. tydne

septace (rozdeleni):

« canalis atrioventricularis
e atrium primitivum

* ventriculus primitivus



Septace atrioventrikularniho kanalu

endokardoveé polstare (tubera
endocardiaca atrioventricularia)
— zadni a predni stena
— vpravo a vievo
— septum atrioventriculare membranosum
— canalis atrioventricularis &

Ventral }
Endocardial
cushions

' / T Future right ventricle
B 4



Plane of section D

Fused endocardial cushions

Arrow passing through
right atrioventricular canal

Septum primum

Sinoatrial valve guarding orifice of sinus venosus

Foramen primum

Left atrioventricular canal

Fused endocardial cushions

Developing interventricular septum



4 A" 4

Septace spolecné sine

e Septum primum
— foramen primum
— foramen secundum
— valvula foraminis ovalis

e septum secundum
— vpravo od septum primum
— |[imbus fossae ovalis
— foramen ovale
— fossa ovalis



Septum primum

Foramen primum

Dorsal endocardial cushions
A

Perforations representing developing
foramen secundum in septum primum

By



Foramen secundum

Foramen primum

Developing septum secundum

Foramen secundum

Septum primum

Foramen primum closed




Septum secundum (upper limb)

Foramen secundum

Foramen ovale

Valve of foramen ovale
(derived from septum primum)

5 Septum (lower limb secundum)
E (O | Eq

Septum secundum (upper limb)

Foramen ovale

Septum secundum (lower limb)

F1



Remnant of foramen secundum

Degenerating part of

septum primum

Foramen ovale closed
by valve of foramen ovale

¢ Gy

— Superior vena cava

Foramen ovale open

Valve of foramen ovale

Inferior vena cava

(carrying well-
oxygenated blood)




Tvorba sinove prepazky

Septum primum Septum primum Foramen secundum

Foramen
primum

SRR
®

Septum secundum

Foramen secundum

Right
Left atrium

Foramen ovale @



Septum primum

Ostium
primum Septum primum
;' 'Ostium primum
A Endocardial B Interventricular
cushion Atrioventricular canal iafaaon
Septum i panlm
P Ostium secundum S secundum
- y/

secundum =

Septum Septum 4 Ostium
primum -f primum \ secundum
Endocardial

Interventricular . cushions fused

Endocardial

cushion C fotian
Septum Pulmonary
Venous 5 _ secundum —___vein Superior
valves eptum primum AN vena cava Septum

secundum

Valve of
A oval foramen

Valve of
inferior
vena cava

G

Valve of
coronary sinus

Atrial septa at various stages of development. A. 30 days (6 mm).

B. Sarﬁe stage as A, viewed from the right. C. 33 days (9 mm). D. Same stage as
C, viewed from the right E. 37 days (14 mm). F. Newborn. G. The atrial septum from

the right; same stage as F.

RIGHT ATRIUM
HIGHER PRESSURE

LEFT ATRIUM
LOWER PRESSURE

Septum secundum —

Shunt

Oval foramen

~€«— Septum primum
(valve of oval

A foramen)

AFTER BIRTH

RIGHT ATRIUM
LOWER PRESSURE

LEFT ATRIUM
HIGHER PRESSURE

Septum secundum —

Oval fossa /

| ~«—— Septum primum



Septace embryonalni komory

komorova prepazka

e pars muscularis

« foramen interventriculare (uzavireno koncem 7. tydne)
* pars membranacea

Septum secundum

Orifice of sinus venosus Septum primum

Fusion of septum
primum to endocardial
cushions

Foramen

secundum Fused endocardial

cushions

Left atrioventricular canal

Interventricular septum



Septace vytokove casti

Pulmonary trunk

proximalni (conus) a distalni

(truncus) Cast

listy

— crista endocardiaca septalis
(conus) — pars proximalis (komory)

— pars distalis (aorta-truncus
pulmonalis)

vcestovani bunek neuralni listy
otoCeni septa o 180 stupriu




Without the spiral septum With the spiral septum
No exit for blood in left ventricle Blood can exit both ventricles

Aorta
The three structures that

must fuse to complete
ventricular separation:

Pulmonary trunk

Truncus
arteriosus

Endocardial cushions

T interventricular septum

[ spiral septum

Bulbus
cordis

Spiral
septum
Right Left
atrioventricular Endocardial Interventricular atrioventricular
canal cushions (IV) septum canal

Spiral septum

| Bulbus cordis
Bulbps /
cordis \\ /
RV. LV. i it
ventricle | ventricle

7

Part of the right ventricle is incorporated into the left
IV septum



Tepny vystupujici ze srdce

* fruncus arteriosus — saccus aorticus — aa.
arcuum pharyngeorum (aortalni oblouky)

Dorsal aorta

Aortic sac

— Aortic arches

Cut edge of
pericardium

Right atrium Truncus arteriosus

Bulbus cordis Left atrium

Bulboventricular groove (sulcus) S



Ductus arteriosus Botall
Tepenna (Botallova) ducej

fetalni zkrat

— mezi koncem truncus pulmonalis (Ci zaCatkem a.
pulmonalis sinistra)

— a isthmus aortae (nepatrné zuzeni arcus aortae na
jeho konci za odstupem cév pro hlavu a HK)

vznika z levého 6. aortalniho oblouku

prevadi odkysliCenou krev z plicnice do zacCatku
sestupne aorty

uzavira se reflektoricky po narozeni a meni se v
ligamentum arteriosum



Ductus arteriosus Botall
Tepenna (Botallova) ducej

VT

Aortic Arch

2 Panrick 1A ymen, 2008

Pulmonary trunkl [\ \
Vi ZIA )\

http://images.radiopaedia.org/images/25225/2f0aae3edc1fc18ff46cff5a40bb39_gallery.jpg http://posterng.netkey.at/esr/viewing/index.php?module=viewimage&task=&mediafile_id=366756&201101302145.gif




Zily ustici do srdce

 venae omhpalomesentericae (vv. vitellinae)
— odkyslicena krev ze zloutkoveho vacku

* venae umbilicales
— okyslicena krev z choriovych klku placenty

« venae cardinales communes (ductus Cuvieri)
— odkyslicena krev z tela zarodku



Anterior, common, and posterior cardinal veins

Dorsal intersegmental arteries

/ Dorsal aorta

Sinus venosus

Aortic arches

Umbilical artery
Amniotic cavity

Amnion

% iaEs

Aortic sac
Heart

Vitelline vein

Chorion
Yolk sac Umbilical vein

Vitelline artery Umbilical cord

» Figure 15-2. Sketch of the embryonic cardiovascular system (about 26 days) showing vessels on the left side only. The
umbilical vein carries well-oxygenated blood and nutrients from the chorion (embryonic part of placenta) to the embryo. The
umbilical arteries carry poorly oxygenated blood and waste products to the chorion.



Truncus arteriosus Bulbus cordis

Primordial atrium Opening of sinus venosus into primitive atrium

Left horn of sinus venosus Right horn of sinus venosus

Anterior cardinal vein Anterior cardinal vein

Common cardinal vein g

Common cardinal vein

Posterior cardinal vein _ : :
Posterior cardinal vein

Vitelline and umbilical veins



Venae omphalomesentericae

= venae hepaticae
ze zbytku pravé

=>» vena portae

z anastomotickeé sité
kolem dvanactniku

Anterior cardinal vein Anastomosis between anterior cardinal veins

Left horn of sinus venosus Anterior cardinal vein

Common cardinal vein
Right horn of
Sinus venosus

Degenerating right
Degenerating proximal left umbilical vein

umbilical and vitelline veins

Inferior vena cava
Ductus venosus
] : iver
Sphincter in ke
ductus venosus

Persistent portion
of left umbilical vein

Placenta

Duodenum

Vitelline veins forming portal vein



Venae umbilicales

Anterior cardinal vein Anastomosis between anterior cardinal veins

p raVé Za n I ké Left horn of sinus venosus
éé St I eVé Za n I ké Common cardinal vein

druha Cast levé se
udrzi jako plodova

Anterior cardinal vein

Right horn of
Sinus venosus

Degenerating right
e . Degenerating proximal left um%ilical V'eig ’
venaum b | | Te al 1S umbilical and vitelline veins
Inferior vena cava
Ductus venosus /
Zl I Ni Zkrat Sphincter in g | ~ Liver
, YAy ductus venosus U ——— | %
obchazejici jatra — -
Persistent pprtion. v : — Vitelline veins forming portal vein
ductus venosus o eh umbiical Vet e

Duodenum



Venae cardinales

V. precardinalis + v. postcardinalis —
v. cardinalis communis (ductus Cuvieri)

« Sikma anastomoza prevadi krev zleva doprava — v.
brachiocephalica sinistra

V. precardinalis dextra a v. cardinalis communis dextra
— V. cava superior

Truncus arteriosus

Future right atrium Brachiocephalic veins

Future left atrium Superior vena cava

\ N\

Oblique vein  d
of left atrium ———__: !

" v ‘ £ f V'ln
Coronary sinus (jt""'__-l Root of azygos ve
o 0

™ Inferior vena cava



SiNnus venosus

« 4.-5. tyden

* levy a pravy roh
= hladka cast sine
e vyrustaji venae
pulmonales —
jejich vtazenim
vznika leva sin

trabekularni ¢cast
siné = ouska

Sinuatrial
junction

/
-‘s\

ACV Sinuatrial

junction

- —
o

PCV |
‘ Sinuatrial //
uw vt v CCV fold /

vein

Bulbus cordis Left

sinus horn

Common /-

A = Y B Inferior
S S vena cava
Left umbilical Right vitelline
vein vein Right ventricle

Left ventricle

24 days 35 days

Dorsal view of two stages in the development of the sinus venosus at
approximately 24 days (A) and 35 days (B). Broken line, the entrance of the sinus
venosus into the atrial cavity. Each drawing is accompanied by a scheme to show in
transverse section the great veins and their relation to the atrial cavity. ACV, anterior
cardinal vein; PCV, posterior cardinal vein; UV, umbilical vein; VIT V, vitelline vein: CCV,
common cardinal vein. (See also Fig. 11.41.)



Zmeny VvV sinus venosus

* pravy roh
— zvetsi se, prijima veskerou krev z horni poloviny tela
(VCS), z placenty a z dolni poloviny téela (VCI)

— postupné vtazen do steny praveé siné (sinus venarum
cavarum)

* levy roh
— zmensuje se a ztraci na vyznamu
— zbyva jako sinus coronarius

* valvulae sinuatriales
— dx. — valvula VCI + valvula SC
— Sin. — soucast sinove prepazky
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5- tYden Pulmonary artery

Oblique Oblique vein
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Pulmonary
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Coronary
sinus
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Coronary sinus
Final stage in development of the sinus venosus and great veins.
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. Left horn of sinus venosus Right horn of sinus venosus

Primordial atrium

Left anterior cardinal vein Future superior vena cava

Right horn of sinus venosus

Aorta

Superior vena cava

Pulmonary artery
Sinus venarum of right atrium

Pulmonary veins Sulcus terminalis

Oblique vein of left atrium Right auricle

Coronary sinus; Inferior vena cava

B
Middle cardiac vein



Derivaty plodovych cev

* vena umbilicalis — ligamentum teres
hepatis

 ductus venosus — ligamentum venosum

« aa. umbilicales — ligg. umbilicalia medialia,
centralni Cast zustava jako arteriae
vesicales superiores



Heart in motion
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Srdecni vyvojove vady

0,6-0,8%
kriticka perioda: 3. — 6. tyden



Srdecni vyvojoveé vady

e zasadni vady
— acardia, diplocardia, ectopia cordis

» poruchy vzniku srdecni kliCky
— Situs inversus, heterotaxia (dextrocardia)

* poruchy chlopni
— stenozy, atrezie, dysplazie

» Ebsteinova dysplazie trojcipé chlopne a prave
komory



Srdecni vyvojoveé vady

» poruchy septace (genetické/teratogenni)
— cor biloculare, triloculare
— defekt septa sini (druhé nejcastejsi)
— defekt septa komor (nejcastejsi)

— transpozice velkych cév
- Fallotova tetralogie (trilogie, pentalogie)

— otevrena Botallova ducej



NORMAL

Truncus arteriosus

Bulbus cordis

Ventricle

poruchy )
] g trium
VZ n I ku A Sinus venosus
srdecni
kl | éky DEXTROCARDIA

Truncus arteriosus

Bulbus cordis

Ventricle

Atrium

Sinus venosus



Defekt sinového septa

levo-pravy zkrat

malé defekty — klinicka manifestace tfeba az ve 3. dekadé
predc¢asny uzaver foramen ovale — hypertrofie pravého srdce

Atrial Septum Defect (ASD)

Foramen secundum defect

Aorta
Pulmonary trunk
R. auncie

Supetion vena cava

Crista terminalis

R. supenor pulmonary vein
Atral septal defect

K. inderior pulmonary vein
Remnant of septum primum Foramen secundum defect
Coronary snus

Valve of inferior vena cava

Inferior vena cava

Superior vena cava
Sinus venosus defect

Anomalous R. upperiobe
pulrmonary veins

Fossa avalis

R.lowerlobe

pulmonary vein Sinus venosus defect



Defekt komorového septa

* levo-pravy zkrat s velkou unavnosti pfi zatézi

« zvySeny prutok plicnim fecistém — plicni hypertenze — zesileni
tunica intima et media plicnich tepen — zuzeni plicnich tepen —
pozdeji zvysena plicni rezistence obrati zkrat na pravo-levy —
cyandza (Eisenmengeruv komplex)

Muscular interventricular septal defect

Membranous VSD



Defekt komorovéeho septa

Ventricular septal defect

Decreased systemic flow

Pathophysiology

of ventricular
septal defect

Increased pulmonary flow
(pulmonary volume overload)

Left-to-right shunt through
ventricular septal defect

Right ventricular hypertrophy




Clinical characteristics of too little pulmonary flow

i
i
Pl

&
R
BB

Cyanosis Clubbing of fingers



Clinical characteristics of too much pulmonary flow (pulmonary volume overload)

Perspiration and
tense, anxious facies

Infant with respiratory
distress (including
orthopnea and tachypnea)
caused by pulmonary
volume overload

Flared nostrils

Sternal retraction

Intercostal retractions

Qi



Transpozice velkych cév (tepen)

Aorta (transposed)

Pulmonary artery
(transposed)

Right
ventricle



Koarktace aorty

Aortla

Coarctation
of the aorta




Fallotova tetralogie

A — dextropozice aorty
(nasedajici aorta)

B — stendza plicnice

(obstrukce ve vytoku z
prave komory)

C — defekt komorového
septa

D — hypertrofie pravé
komory




Fallotova tetralogie
1 %o

Pathophysiology of tetralogy of Fallot

Aorta

Intense cyanosis
caused by high
proportion of
deoxygenated blood

Pulmonary trunk

Bicuspid pulmonary valve

Narrowed pulmonary outlet :
Right

ventricular

outflow
obstruction

Supraventricular crest
— Decreased

pulmonary
flow

Overriding aortic valve

Ventricular septal

defect (anterior Right-to-left

Small

cusp of mitral shunt pulmonary
valve seen througlh trunk
t
through defect) Zgn rfli R iots
pta 5 ,
Septal band defoct . shifted

| toright

Interventricular
and

P Right overrides
Tricuspid valve ventricular defect
Hypertrophied hypertrophy Ventricular
R. ventricle septal

Note: Bold labels indicate the four primary defects iect




Normal heart Tetralogy of Fallot

Overriding aorta

Pulmonic
stenosis

ventricular
septal defect

Right ventricular
hypertrophy




Truncus arteriosus persistens

Persistent
truncus
arteriosus

External
appearance
of heart

Transpozice velkych cev

Transposition
of great vessels

Aorta

Pulmonary



Patent Ductus Arteriosus (PDA)

Vessel connecting Aoria
and Pulmonary Artery

AO = Aorta

PA = Pulmonary Artery
Bl Oxygen-rich Blood LA = Left Atrium

RA = Right Atrium
B Oxygen-poor Blood LV = Left Ventricle

B Mixed Biood RV = Right Ventricle



Priciny srdecnich vad

 multifaktorialni

e teratogeny

— zardenky, thalidomid, vitamin A, alkohol,
cukrovka

* geneticke

— 33 % déti s chromozomalni aberaci ma
srdecni vadu

— 100 % déti s trizomii chromozému 18



Fetalni obéh

e ductus venosus
(Arantii

« foramen ovale

* ductus arteriosus
(Botalli)

Superior

vena cava

/

Foramen ovale

/
Lung
S

Arch of aorta

Ductus aneriosus“\\

\
\

\
Pulmonary trunk \
\
Pulmonary veins \

Right atrium |
/ Left atrium
/// Valve of
‘ = foramen ovale
| -

// Right ventricle

Inferior vena cava

- /|

T

Portal vein

Umbilical vein

[

Umbilical
arteries

m Figure 15-37. Schematic illustration

arrows show the course of the blood from
shunts permit most of the blood to bypass t
The poorly oxygenated blood returns to the p

Urinary
bladder

! - .
<
Umbilicus %

Left hepatic vein
S/ Ductus venosus

N, B

\ N \}
—
‘ ‘ Sphincter

Descending aorta

Oxygen saturation of blood

. High oxygen content
. Medium oxygen content

. Poor oxygen content

Internal iliac artery

of the fetal circulation. The colors indicate the oxygen saturation of the blood, and the
the placenta to the heart. The organs are not drawn to scale. Observe that three
he liver and lungs: (1) ductus venosus, (2) foramen ovale, and (3) ductus arteriosus.
lacenta for oxygen and nutrients through the umbilical arteries.



Novorozenecky
obeh

rozvinuti plic

stahne se svéracC v
ductus venosus

foramen ovale se
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ductus venosus a aa.
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ductus arteriosus se
reflexné stahne
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lation. The adult derivatives of the fetal vessels and structures that
indicate the course of the blood in the infant. The organs are not
d during fetal life cease to function, and the pulmonary

® Figure 15-38. Schematic illustration of the neonatal circul
become nonfunctional at birth are also shown. The arrows
drawn to scale. After birth the three shunts that short-circuited the bloo
and systemic circulations become separated.



