
 

Multidimensional imaging-based models for cardiovascular 
procedural skills training (BVP model) 
 
Client: Dr. Sonja Tjostheim 
Advisor: Dr. Tracy Puccinelli 
Team:  Hunter Belting, belting@wisc.edu (BSAC) 
​ Anna Balstad, abalstad@wisc.edu (Communicator) 
​ Rebecca Poor, poor2@wisc.edu (Team Leader) 
​ Daisy Lang, dllang@wisc.edu (BWIG & BPAG) 
Date:  March 31st, 2025 to April 4th, 2025 
 
Problem Statement 
Interventional cardiology is a rapidly expanding field in veterinary medicine. Pulmonary valve 
stenosis occurs when a dog is born with a malformed pulmonary valve, which restricts blood 
flow from the right heart to the lungs. Balloon valvuloplasty is a palliative procedure in which a 
balloon-tipped catheter is inserted into the jugular vein to the valve and is then inflated to help 
reduce the severity of the stenosis. Recently, the UW-Madison School of Veterinary Medicine 
has experienced a decrease in caseloads of canines with pulmonary valve stenosis, preventing 
the cardiology residents from being able to practice repairing this disorder. There is a need for a 
heart model to mimic pulmonary valve stenosis for residents to learn and practice repairing 
these valves.  
 
This device, a model-based simulation program will be implemented to maintain the 
cardiologists’ surgical skill set and to aid in cardiology resident training. Simulator training using 
multidimensional imaging-based models will augment the training already provided in the 
interventional lab and help protect against the ebb and flow of procedural caseload eroding 
skills. It also provides a more consistent experience for our residents and provides an objective 
method of assessing individual progress amongst our trainees. 
 
The goal is to develop a silicone 3D model of canine pulmonary valve stenosis which can be 
used to learn/practice essential skills like handling of guidewires/catheters, balloon positioning 
and inflation, and communication between veterinary interventionists. Computed tomography 
angiography (CTA) of dogs with pulmonary valve stenosis will be used to create the 3D models, 
which will be secured in place. Lastly, a document camera will project an image of what the user 
is doing with their hands onto a screen. This provides a more realistic recreation of the 
interventional surgery, where the surgeon watches a fluoroscopy screen to monitor the 
movement of the interventional equipment inside the patient. 
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Summary of Weekly Team Member Design Accomplishments 
●​ Team: 

○​ Reviewed and submitted executive draft  
○​ Continued development of model with client  

●​ Hunter Belting: 
○​ Reviewed and edited the executive draft 
○​ Met with the client to test the model 
○​ Made physical edits to the model such as sanding an lubricating to prep for the 

Friday meeting 
●​ Anna Balstad: 

○​ Finished writing the executive draft summary 
○​ Met with client to test model 
○​ Helped to smooth the walls of the ventricles 

●​ Rebecca Poor:  
○​ Gathered supplies for continual development of model  
○​ Edited executive draft summary  

●​ Daisy Lang: 
○​ Purchased industrial lubricant for testing model  
○​ Updated expense report  

 
Weekly / Ongoing Difficulties 
N/A 
Upcoming Team and Individual Goals 

●​ Team: 
○​ Continue writing final report  
○​ Finalize design/fabrication of model  
○​ Recruit subjects for testing  

 
●​ Hunter Belting: 

○​ Volunteer at the Engineering Expo for outreach 
○​ Work with the client to continue to finalize the model 
○​ Begin full testing of the model 

●​ Anna Balstad: 
○​ Continue model testing 
○​ Volunteer at Engineering Expo 
○​ Continue writing final report and start poster 

●​ Rebecca Poor: 
○​ Assist in model testing  
○​ Divide up portions of final report/poster  
○​ Outreach event!!  

●​ Daisy Lang: 
○​ Begin scheduling model testing with students 
○​ Make plan for analyzing results of model testing  

 



 

Project Timeline 

Project Goal Deadline Team Assigned Progress Completed 

Preliminary Presentation 2/7 All 100% X 

IRB 02/26 All 100% X 

Preliminary Report 2/26 All 100% X 

Executive Summary Draft 4/18 All 100% X 

Final Poster Presentation 4/25 All   

Final Deliverables 4/30 All   

 

 



 

Expenses 
Running Total: $616.07 
Link to spreadsheet: 
https://docs.google.com/spreadsheets/d/1zrmdodVMy9Tak7XrOqHdQ6oMQDw5lYqqROYaAgW
NKoQ/edit?usp=sharing 
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