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Gross Anatomy of Heart: Frontal
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VASKULOGENEZE

Mesoderm Ectoderm

Endothelial
Hematopoietic Precursor

Undifferentiated ' Hemangioblastic stem cells cells erythrocytes

mesoderm Hemangioblasts aggregate Blood island Capillary

Endoderm

e primarni cévni pleten¢ jsou vytvoreny déjem vaskulogeneze
» vytvorené cévy puci = angiogeneze (zprostiedkované VEGF)

e prvni krevni ostriivky v extraembryonalnim mezodermu ve
sténé zloutkového vacku (3. tyden) a allantois

» pozdéji intramebryonalni mezoderm — dalsi oblasti
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Krvetvorba (Haematopoesis)

* prvni generace — krevni ostruvky
extraembryonalniho mezodermu — prrechodné

 druha generace kmenovych bunck v
Intraembryonalnim mezodermu — oblast aorta-
gonady-mezonefros.

Kmenove bunky kolonizuji jatra a slezinu —
hepato-splenické obdobi

* pozd¢ji, kmenoveé bunky kolonizuji kostni dien —
kone¢na krvetvorna tkan
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Vyvoj srdce

1. primordia (cor tubulare duplex) denl8-22

2. srdecCni trubice (cor tubulare simplex) den 21-24

3. srdecni kliCka (cor sigmoideum) den 23-28

4. embryonalni srdce den 27-56
(septace den 27-37)

5. fetalni srdce den 57-narozeni

srdeCni stahy — 22.-30. den - nekoordinované kontrakce (kyvadlovy tok)
30.-32. den - poCatek embryochoriového obéhu, frekvence 140-160/min
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sekundarni srdecni pole

Second

Cardiac crescent heart field
(first heart field) (arterial pole)
PhA
Second PhA GFT
heart field

Primary

(venous pole)
heart tube

PA

Second
heart field

A B C D

* vznika pozdegji dorzomedialneé od primarniho srdecniho pole

» jeho diferenciace se ucCastni stejné faktory jako na vzniku primarniho srde¢niho pole (Bmp,
inhibitory Wnt)

« podili se na tvorbé primitivni siné (PA), pravé komory (RV) a vytokového traktu (OFT)

Schoenwolf ,G.C. et al.: Larsen’s Human Embryology, Elsevier 2015
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2. srdecni trubice
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Vyvoj srdce

1. primordia (cor tubulare duplex) denl8-22

2. srdecCni trubice (cor tubulare simplex) den 21-24

3. srdecni kliCka (cor sigmoideum) den 23-28

4. embryonalni srdce den 27-56
(septace den 27-37)

5. fetalni srdce den 57-narozeni

srdeCni stahy — 22.-30. den - nekoordinované kontrakce (kyvadlovy tok)
30.-32. den - poCatek embryochoriového obéhu, frekvence 140-160/min
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sinus transversus pericardii
Foregut
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Corporate needs you to find the differences
between this picture and this picture.

| They're the same picture.



 ventriculus primitivus

atrium commune

bulbus cordis

Vyvoj srdce

atrium - sinus venarum cavarum

atrium (oddéleno crista terminalis) —
auricles (ouska)

trabekularni Cast levé komory

Proximalni ¢ast: trabekuldrni ¢ast pravé
komory

Stiedni ¢ast: conus cordis (vytokova
oblast obou komor)

Distalni ¢ast: truncus arteriosus (koien
a proximalni Cist aorty a trunku)

aorta, truncus



3. srdecni klicka

(cor sigmoideum)

myokardovy kos




Vznik srdecni klicky

Kranialni ¢ast se ohyba ventralne, kaudalné, doprava
Kaudalni ¢ast (atrial) dorzalné kranialné€, doleva
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NORMAL
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v. precardinalis v. cardinalis communis v. postcardinalis
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SEPTACE
SINI, KOMOR A VYTOKOVE CASTI SRDCE



Septace primitivniho srdce

e zacCind koncem 4. tydne (27.den)
» ukonceno zacatkem 6. tydne (37. den)

septace (rozdéleni):

« canalis atrioventricularis
o atrium primitivum

« ventriculus primitivus



Zpusoby vzniku srdecnich sept

rust dvou protilehlych valu
Septum

nerovnomeérny rust a splyvani
dvou sousednich oddilu
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Septum primum

Foramen primum

Dorsal endocardial cushions
A

Perforations representing developing
foramen secundum in septum primum
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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)
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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)




Septum primum

Ostium
primum Septum primum
;' 'Ostium primum
A Endocardial B & Interventricular
cushion Atrioventricular canal L
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G
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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 /

I ~€«—— Septum primum



Foregut

Dorsal aorta

;;;;;
e

1st aortic
arch

Pericardial
cavity

Dorsal mesocardium
(central portion
breaking down)

Heart tube

Dorsal mesocardium

Dorsal mesenchymal

Septum primum \ .'i / protrusion

Pulmonary

Septum primum :
P P Dorsal mesocardium

Ostium
primum

Right Left
endocardial endocardial
cushion cushion
Atrioventricular canal

Pulmona
Septum 2

veins

primum

Dorsal mesenchymal
cap



t'Comrtn'onI Dorsal endocardial Right atrioventricular
atrioventricular cushion canal

canal

Ventral
endocardial cushion

A Lateral cushion
Left atrioventricular canal




septum primum (Cervené) a septum secundum
(zelene) ve fetalnim srdci
fetalni proudéni krve naznaceno Sipkou

septum primum (zelené) doCasné oddéleni sini
a ostium primum (tecka) pomoci septum primum

foramen ovale fetalniho srdce
septum primum — blanité
septum secundum — masité




Vznik AV chlopni
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SINnUs venosus

Sinuatrial
junction

n

ACV Sinuatrial

junction
\’“ PCV

=2 - -

PCV PCV

Sinuatrial )/
CCV “
uv. vIT Vv fold Right vitelline
Oblique
vein of
left atrium

\

Coronary
sinus

fetus



Zmény v sinus venosus

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

— postupn¢ vtazen do stény prave sin€ (= sinus venarum
cavarum)

* levy roh
— zmensuje se a ztraci na vyznamu

— zbyva jako sinus coronarius a vena obliqua atrii sinistri

e valvulae sinuatriales
— dx. — valvula VCI + valvula SC

— sin. — soucast sinové prepazky
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5th week fetus
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Polomesicité chlopne

Minor truncus swelling Aorta

Mesenchyme of
semilunar valve
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When embryology lecture
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Defekt sinového septa

levo-pravy zkrat
malé defekty — klinicka manifestace tfeba az ve 3. dekad¢
predcasny uzavér foramen ovale — hypertrofie praveho srdce

Aorta
Pulmonary trnk
R. auncie

Atrial Septum Defect (ASD) g

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
pulmonary veins

Fossa avalis

R.lowerlobe

W pulmonary vein Sinus venosus defect

Foramen secundum defect



Defekt komorového septa

e levo-pravy zkrat s velkou tinavnosti pii zatézi

* zvySeny prutok plicnim feCiStém — plicni hypertenze — zesileni tunica
intima et media plicnich tepen — zuzeni plicnich tepen — pozdéji
zvysSena plicni rezistence obrati zkrat na pravo-levy — cyanoza
(Eisenmengertv syndrom)

Muscular interventricular septal defect

Membranous VSD



Defekt komorového 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 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



Transpozice velkych cév (tepen)

Aorta (transposed)

Pulmonary artery
(transposed)

Right
ventricle



Truncus arteriosus persistens

Persistent
truncus
arteriosus

External
appearance
of heart

Transpozice velkych cev

Transposition
of great vessels

Aorta

Pulmonary



Fallotova tetralogie

A — dextropozice aorty
(nasedajici aorta)

B — stenoza plicnice

(obstrukce ve vytoku z pravé
komory)

C — defekt komorového septa

D — hypertrofie prave komory




Aorta

Pulmonary trunk

Bicuspid pulmonary valve
Narrowed pulmonary outlet
Supraventricular crest .
Overriding aortic valve

Ventricular septal
defect (anterior
cusp of mitral
valve seen
through defect)

Septal band

Interventricular
septum

Tricuspid valve

Hypertrophied
R. ventricle

Fallotova tetralogie
1 %o

Pathophysiology of tetralogy of Fallot

Intense cyanosis
caused by high
proportion of
deoxygenated blood

Note: Bold labels indicate the four primary defects

Right
ventricular Decreased
outflow Y pulmonary
obstruction flow
Right-to-left Small
shunt pulmonary
through trunk
ventral i
tal
et shifted
to right
and
Right overrides
ventricular defect
hypertrophy Ventricular

septal
defect



Clinical characteristics of too little pulmonary flow
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Cyanosis Clubbing of fingers
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