Outline of Lecture 02 (12-02 PP; Kass)

Hemodynamics

Review


- Wiggers diagram: pressures/sound/ECG simultaneous timecourses

- How to read PV loops


Preload: EDP, lower right corner



Afterload: MAP ( ESP/SV (slope of line connecting upper left and lower right)



Contractility: slope of ESPVR (upper left corner)


SV: distance between two vertical parts of loop



EF: SV/EDV



Efficiency: PV loop area / [PV loop area + triangular area to left of loop]

Heart failure, in general


Def: inadequate systemic perfusion


Acute compensations have limits


- Baroreflex: symp arterial constriction and ( BP (however, causes ( CO)


- ( HR ( ( CO (provided enough filling time and heart can take ( workload)


- Neurohormonal stimulation of contractile reserve (provided enough reserve)



- Venoconstriction ( ( venous return and ( preload (provided pulm venous P not high)


Chronic effects


- Chamber remodeling (dilation and/or hypertrophy)



- Myotoxicity (apoptosis, eccentric or concentric hypertrophy)


- Systemic maladaptations due to sustained neurohormonal activation: reduced NO vasodilation, reduced skeletal mm vasodilation

Systolic failure (eg dilated cardiomyopathy)

Def: severe decrease in contractility


Acute effects
- Arterial (( afterload) & venous (( preload) vasoconstriction, neurohormonal stimulation (( contractility)


Chronic effect: chamber remodeling with dilatation 


PV loop



Shallow ESPVR, by definition




Causes depressed systolic pressure



Rightward shift



i.e. increased preload due to venous constriction and/or chamber dilation




Results in low EF, ( EDP, low preload reserve, and CO sensitivity to afterload


Narrow loop (( SV)
Diastolic failure (eg hypertrophic or restrictive cardiomyopathy)

Def: filling disorder due to increased passive chamber stiffening or reduced LV size

Acute effects

- Arterial (( afterload) & venous (( preload) vasoconstriction, neurohormonal stimulation (( contractility), but usually not effective



- Possible backup of pressure thru pulmonary circuit


Chronic effects: chamber remodeling

PV loop for hypertrophy


Steep ESPVR, by definition




Elevated systolic pressure




Results in ( EF and ( afterload sensitivity



Leftward shift with tall and narrow geometry




Due to steep ESPVR



Narrow loop (( SV)
