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Introduction

Inadequate cardiac diagnosis in critical care is a main cause of increased length of stay, cost and death [1]. However, detection, diagnosis and treatment is very difficult, with clinicians confronted by a wealth of confusing, contradictory numerical data. A model of the cardiovascular system [2] can be used to assist medical staff in diagnosis and therapy by matching the model to clinically available measurements. This presentation will explain the application and validation of an 8 chamber cardiac model to a drug-induced pulmonary embolism in pigs.
Method

A parameter identification method is developed based on a minimal number of measurements commonly available in an intensive care unit (ICU). This method allows the patient specific modelling of physiological changes to resistances and elastances as a result of disease states and/or therapy intervention. These parameters provide a model-based cardiac diagnosis and a means to test and optimize therapy.
Results

All identified trends are consistent with physiologically expected results for pulmonary embolism including significant increases in pulmonary resistance and increases in the right ventricle expansion index. Contractility and systemic resistance also increased reflecting well known reflex responses, and the model predicted a decrease in the coupling between right ventricle contractility and pulmonary resistance which matches more invasive measures. All measured variables were captured within expected measurement noise including the left and right ventricle pressures and volumes which were not used in the identification process. 
Conclusion

All measurements and trends associated with acute pulmonary embolism in porcine data, were accurately captured. The cardiac model in conjunction with an integral-based parameter identification algorithm is capable of replicating a wide range of hemodynamics of the pigs to within acceptable error ranges. These results show the potential for extending the model and methods to be tested on human subjects in upcoming clinical studies.
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