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Functionele anatomie

* Organogenese = grootste en langste experiment
— Alle informatie is er = vraagstelling en het begrip

e Taal vanaf functionaliteit naar morfologie = fysica

— “What we observe as material bodies and forces are nothing but
shapes and variations in the structure of space”.

Erwin Shrodinger
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Evolutie functionaliteit Energie

e Hart = functionele entiteit

— Fundament = transmissie E
— Variabelen = V~R~F~P
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Evolutie functionaliteit

* RR =Potential Energy \E | E.E. /
* BF =Kinetic Energy
* HF = Pulsatility

x‘;
* RR=CO x HF

e CO =SV xR perif
* SV = contractility / preload / afterload
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Evolutie
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Evolutie

e Evolutionary point of view:

— reptiles = critical moment evolution heart

e Birds/ mammals: 4 chambers
* Reptiles: 3 chambers
* Invertebrates: blind ending system (tube)

 Evolution from 3 2 4 chambers

— Reptiles= ‘continuum’

Koshiba-Takeuchi K. Nature 2009 E RCATH A N




Evolutie
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Evolutie - omgeving
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Evolutie - organogenese

* (Organogenesis

Coronary Blood Flow
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Blood flow

Hearts

Heart

Blood
vessels

and organs

Insect:
Open Circulatory System

Ohms Law and The Circulation

BP = Q xSVR
SVR = BP
Q

Heartlike structure

Small vessels in tissues

Blood
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Heartlike vessels

structures
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Closed Circulatory System
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Blood flow
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Single-Loop :
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Traits of distant ancestor ?

“ontogeny recapitulates phylogeny”

/ Typical embryonic heart
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Embryologie
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Embryologie
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Heart fields
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Endocardiac heart tubes

Folding and Fusion of the Heart Tubes
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Cardiac looping

Cardiac Looping
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Cardiac septation

AV Canal Septation

UNSW Embryology
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Cardiac septation

Atrial and Ventricular Septation
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Outflow tract
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Cardiac valves
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Cardiac valves
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Foetal circulation

Embryonic Circulation

Aortic arch arteries Anterior cardinal vein
Ventral aorta Common cardinal vein
Dorsal aorta Posterior cardinal vein

\' / Placental
Circulation

Left umbilical vein
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Vitelline vein
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Superior Vena Cava

Ductus venosus

Umbilical vein

Umbilical arteries

Inferior Vena Cava

Descending aorta
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Foetal circulation
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Foetal circulation
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_~ Left dorsal aorta

oetal circulation

_Left dorsal aorta
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Congenitale hartafwijkingen

Acyanotic / \ Cyanotic
N\ Y N\

volume load pressure load T pulmonary flow { pulmonary flow

¥ v

left-to-right shunts obstr. ventric. outflow

v v

+ atrial septal defect * pulmonary valve stenosis  « transpos. of gr. vessels  * tetralogy of Fallot

« ventricular septal defect -+ aortic valve stenosis * single ventricle * pulmonary atresia

* AV canal » coarctation of aorta * truncus arteriosus * tricuspid atresia

* patent ductus arteriosus » total anomalous pulm. » total anomalous pulm.
return w/o obstruction return w/ obstruction
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