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Introduction: Teaching univentricular physiology is most often provided through formal lectures. Numerous 
standard textbooks address the topic in great detail but do not offer an interactive medium for the student to try 
various scenarios and manipulate all the variables involved. A simple program is presented that attempts to 
provide such an experience through computer simulation. 
 
Methods: A mathematical model of the univentricular heart was adapted from previous work by Barnea et al (1). 
Their model describes a single ventricle providing blood flow in parallel to the pulmonary and systemic 
circulations as compared to the normal biventricular series circulation. Using the Fick principle and standard 
shunt calculations, the model describes systemic oxygen delivery in terms of a complex function of cardiac 
output, pulmonary venous blood oxygen content, oxygen consumption, hemoglobin concentration, and the ratio of 
pulmonary to systemic blood flow (Qp:Qs).  In the present simulation, the original model was further modified to 
allow for a variable amount of forward flow from the left ventricle, different inspired gas mixtures and different 
proportions of hemoglobin A and F. The resulting equations were entered into Jsim (Java simulator). This is a 
Java-based simulation system for building and analyzing quantitative numeric physiological models (2).   
The user is allowed to manipulate all of these variables and the results are expressed both numerically and 
graphically through a comprehensive graphical user interface. Various scenarios can be explored and relevant 
clinical situations simulated.  As an example, the trainee can manipulate cardiac output, hemoglobin concentration 
and inspired oxygen concentration in the neonate with hypoplastic left heart syndrome to determine which would 
maximally benefit systemic perfusion and oxygen delivery.   
 
Discussion: The program developed has been used as a teaching tool for pediatric anesthesia fellows in an 
attempt to simulate the multiple physiological variables which can be manipulated in the clinical setting.  Medical 
simulation has been widely adopted as a method to teach medical personnel to manage life threatening events 
without posing a risk to the patient.  It is also a useful tool to evaluate multiple plausible therapeutic modalities in 
the critically ill patient. The purpose of the current simulation is to teach the concepts of this unique single 
ventricle physiology.  Further study with clinical correlation would be needed before this program could be 
employed as a bedside management tool.  
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