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Scisense PV Technical Note
Understanding Preload
Preload is known as the load imposed on the ventricle 
at the end of diastole. At a cellular level, preload is 
defined as the maximum degree of myocardial fiber 
stretch or tension before ventricular contraction, 
determined by the mean sarcomere length at the 
end of diastole. Since sarcomere length cannot be 
determined in the intact heart, other indices of 
preload such as ventricular end diastolic volume (EDV)
or pressure (EDP) are used. In general, EDV offers a 
better estimation of preload than EDP.

The relationship between the changes in preload 
and stroke volume depends on the morphology and 
Frank-Starling curve, which are determined by the 
contractile capacity of the heart and the ventricular 
afterload. Increasing preload increases stroke volume 
by a non-linear relationship. Cardiac preload can 
also be described as the passive filling properties of 
ventricles.

FACTORS CAUSING PRELOAD (EDV) INCREASE
• Increased ventricular compliance

• Venoconstriction

• Increased venous return (skeletal muscle activity 
and respiratory activity during physical activity or 
position and gravity)

• Decreased heart rate (increased filling time)

• Neuro-endocrine stimulation of venous tone 
increases (excitement)

• Increased blood volume (e.g. post-transfusion)

FACTORS CAUSING PRELOAD (EDV) DECREASE
• Compliance of ventricle decreases or stiffness 

increases (multiple muscle diseases leading to 
hyperthrophy, post-tissue graft implantation)

• Increased heart rate (reduced filling time)

• Venodilatation (peripheral or central) causing  
blood to pool in legs, abdomen, liver etc.

• Atrial arrhythmias (impaired contraction)

Increased 
Preload

Decreased 
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Different PV loops are obtained 
with different preloads, modeled by 
constant contractility (ESPVR and 
EDPVR boundaries) and afterload.

During Dilated Cardiomyopathy Frank-
Starling curves shifts down and to the right 
due to a decrease in contractility. During 
this dysfunction, stroke volume is reduced 
and preload increases as a consequence. 
The final result is a more compliant LV 
chamber, as seen by the increase in ESV and 
decreased slope/rightward shift of ESPVR. 
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Understanding Preload Cont.
Preload is described by end diastolic volume and can be measured 
by a variety of methods.

THERMODILUTION
Thermodilution can be used to obtain a global EDV index to 
evaluate biventricular preload. Alternatively, right ventricle EDV 
can be obtained using a pulmonary artery catheter with a rapid 
response thermistor in the right ventricle.

ECHOCARDIOGRAPHY
Echocardiography (both transthoracic and transesophageal) gives 
reliable measures of end diastolic surface areas. End-diastolic 
volume can then be calculated using Simpson’s method or a similar 
approach. Long axis Doppler echocardiography can measure 
increases in stroke volume (SV) during the period of increased 
preload.

PRESSURE-VOLUME LOOPS
Pressure-volume loops give a direct measurement of end diastolic 
volume as derived by admittance. PV loops have the advantage 
of also providing information on heart contractility based on the 
end systolic and end diastolic pressure volume relationships (ESPVR 
and EDPVR). Additionally, PV loops provide stroke volume and end 
diastolic pressure measurements for determining the Frank-Starling 
curve.

Both left ventricular hypertrophy and 
restrictive cardiomyopathy exhibit a 
reduced stroke volume and thus preload. 
The LV becomes less compliant as seen by 
the leftward shift in EDPVR.


