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Abstract: 
 

Introduction: Insight in the three-dimensional (3D) anatomy of the equine heart is essential 
for teaching and to develop minimally-invasive intracardiac procedures. The aim was to 
create a 3D computer model simulating the in vivo anatomy of the equine heart. 
 
Materials and Methods: Computed tomography (CT) images were acquired using two 
methodologies. Ten horses, euthanized for non-cardiovascular reasons, were used for in situ 
cardiac casting with polyurethane foam. Afterwards, a CT scan was performed of the excised 
heart. For the second methodology, a contrast-enhanced CT protocol was optimized in order 
to image all relevant cardiac structures in five anaesthetized ponies. Dedicated image 
processing software was used to create 3D models of all casts and in vivo CT scans. 
 
Results: Features that resulted in improvement of the cast were the use of non-expanding 
polyurethane foam, to limit excessive enlargement, and flushing the heart with physiological 
solution to inhibit rigor mortis. The final casting protocol produced high anatomical detail, 
but compliant structures such as the pulmonary trunk were disproportionally expanded by 
the foam. Optimization of the contrast injection protocol, especially including a late scan for 
visualization of the vena cordis magna and media, resulted in sufficiently detailed CT images 
to create an anatomically correct 3D model. 
 
Conclusion: Three-dimensional computer models based on contrast CT images accurately 
represent the in vivo situation, and are preferred to obtain an anatomically correct heart 
model. Scaling of the pony-based model towards adult horse dimensions is needed, as 
cardiac CT imaging cannot be performed in adult horses.  
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