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Overview

• General CVS Anatomy

• Macroscopic Cardiac Anatomy

– Chambers

– Valves

– Conduction System

• Microscopic Myocardial Anatomy





Physiome



Donnelly, P M et al. Heart 2005;91:1385-1388



Macroscopic Cardiac Anatomy



Macroscopic Cardiac Anatomy



Macroscopic Cardiac Valve Anatomy



Macroscopic Cardiac Valve Anatomy



Aortic Valve



Mitral Valve



Coronary Anatomy

Right Coronary Angiogram Left Coronary Angiogram



Coronary Anatomy



Coronary Anatomy



Coronary Anatomy



Ventricular Anatomy





LAO



The Helical Ventricular Myocardial 
Band (of Torrent-Guasp)



Unravelling the Helical Ventricular 
Myocardial band



Complex Multicellular Structure



Cardiac Fibre Orientation
DT-MRI



Cardiac Fibre Orientation
DT-MRI

Helm et al Annals N.Y. Acad. Sci. 1047: 296–307 (2005).



Left Ventricular Ejection



Left Ventricular Wall Motion



Ventricular Cavity / Blood Pool

End SystoleEnd Diastole



Electrical Anatomy



Cardiac Conduction System
Sinoatrial Node



Cardiac Conduction System
Atrial Activation



Cardiac Conduction System
Atrioventricular Nodal Conduction



Cardiac Conduction System
Activation of His-Purkinje System



Cardiac Conduction System
Ventricular Activation



Left Bundle Branch



3D Left Ventricular Activation
Normal (left) and Dyssynchrony (right)



Nattel, S. et al. Physiol. Rev. 87: 425-456 2007;



Transmural Gradients
APD Dispersion

Akar, F. G. et al. Circ Res 2003;93:638-645



Apical-Basal Gradients
1. Sympathetic Innervation



DOR = Direction of repolarisation

Apical-Basal Gradients
1. Sympathetic Innervation and APD

Ventricular Repolarisation



Apical-Basal Gradients
2. β Adrenoceptor Density

Dog Cat



Fig. 4. Morphometric analysis performed at three levels of the heart in rats treated chronically with isoprenaline alone (30 
μg/kg/h, n=9, □), in combination with bisoprolol (50 mg/kg/day, n=9,  ), or after a 1-week pretreatment with salbutamol (40 

μg/kg/h, n=9,  ). (A) Left ventricular fibrosis expressed as percent of left ventricular area. 

Apical-Basal Gradients
2. β Adrenoceptor Density


