In silico analysis of the Frank-Starling mechanism and its relationship with vascular filling therapy
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The Frank-Starling (FS) mechanism: an increase in ventricular preload leading to an increase in stroke Multiscale model of the cardiovascular system: 6-chamber lumped-parameter model.
volume (SV) within the same heartbeat.
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vascular filling and tends to counterbalance the LDA effect. m The Frank-Starling mechanism is a multiscale and dynamical LDA-driven response to a change in preload.

Conclusion

LDA is the cellular mechanism responsible for the increased SV observed upon preload increase. Thus, it is definitely involved in the positive response to vascular filling therapy. However,
preload should not be the only monitored variable for predicting the patient response to filling. Afterload should also be considered, as fluid infusions also impact the resistance to blood
ejection, which tends to counterbalance the LDA effect and reduce the expected SV increase. These results indicate that there is a saturating limit for vascular filling procedures, which is

not related to a saturating LDA effect.
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