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parameters of cardiovascular system with the aim to optimize invasive and non-invasive treatment 
strategies
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Statement of the Problem: Cardiovascular system connects every organ of living organism through complex network of 
arteries, veins and capillaries. Tissues with no capillarization (cartilage, bone, and dentine) can exchange with blood through 
diffusion, and the substances capable of penetrating blood-brain barrier can travel with body fluids to any tissue (on different 
time scales). This makes pharmaceutic and surgical treatment of cardiovascular diseases closely interdependent with the state 
and activity of virtually every organ or tissue of organism. Same issues, for similar reasons, complicate diagnostics in cardiology. 

Methodology & Theoretical Orientation: Statistical methods and digital simulations applied to non-linear dynamic systems 
have strong limitations. A hard and costly solution is binning data pools together for similar classes of objects, subsequently 
using Ishikawa diagrams to discriminate between the essential and non-consequential factors. Use of first physical principles 
(mechanics, hydrodynamics, thermodynamics, electrodynamics) in analyzing causes of the disease (blood biochemistry, blood 
flow obstruction, malnutrition, low oxygen or high CO in ambient air, oxidative stress etc.), as well as instruments and methods 
suitable for diagnostics (number of electrocardiogram leads; electrode and patient preparation, ambient conditions) appears 
to be another viable solution. 

Findings: Theoretical analysis suggests that correlations between blood flow dynamics, elasticity of blood vessels/cell 
membranes, temperature, and functions of cell signaling receptors (insulin, barocepters, thermosensors etc) can be used to 
optimize treatment and diagnostics of patients. Experimental evidence supports this hypothesis.

Conclusion & Significance: Prophylactics, diagnostics, invasive surgery, anti-inflammatory treatment, pain medication, 
nutritional and psychologic support have to be coordinated to achieve the desirable result. Simultaneous use of several 
alternative methods aimed to protect patient and regulate his functions can be worse than complete absence of medical 
assistance. Multiple feedbacks, e.g. on physical (hydrodynamics, see above) and subconscious (proper nutrition prevents 
anxiety, thus ruling out false cardiologic symptoms) levels must be (and are) used by clinicists, as illustrated by examples in 
the presentation.
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