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: February 28th, 2025 to March 7th, 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
e Team:
o Fabricated model and pump components
o Submitted preliminary report
e Hunter Belting:
o Worked on development for a fixture so that the pump is secured in the project
box
o Printed a finalized heart out of the Flexible 80A material, got help adding the
pegs to the model and added the jugular connector
o The model should be reoriented for the final design from client request
e Anna Balstad:
o Filled holes in the heart STL and prepared it for printing
o Added pegs to the heart model
e Rebecca Poor:
o Began drafting the user manual
o Soldered electrical components
o Tested pump with updated heart model
e Daisy Lang:
o Ordered project box, new hose clamps, and tank
o Revised and submitted IRB proposal

Weekly / Ongoing Difficulties
N/A

Upcoming Team and Individual Goals
e Team:
o Consult client on updated design and prototypes
o Resubmit IRB for approval

e Hunter Belting:
o Print the pump fixture and solder/finish the project box components
o Print a finalized heart model
o Find/get an epoxy that will allow the model base to adhere to the tank
e Anna Balstad:
o Create the box for the heart in the new orientation and prepare for printing
o Test full model system and address any new concerns
e Rebecca Poor:
o Evaluate model with client and make updates to pump as needed
o Complete the user manual
e Daisy Lang:
o Establish IRB testing plan with client
o Create Calendly and send out sign up to test subjects
o Assist with final edits to model



Project Timeline

Project Goal Deadline | Team Assigned | Progress Completed
Preliminary Presentation 217 All 100% X

IRB 02/26 All 90% X
Preliminary Report 2/26 All 100% X
Executive Summary 4/18 All

Final Poster Presentation 4/25 All

Final Deliverables 4/30 All




Expenses

Running Total: $596.30
Link to spreadsheet:

https://docs.google.com/spreadsheets/d/1zrmdodVMy9Tak7XrOgHdQ6oMQDw5IYagROYaAgW

NKoQ/edit?usp=sharing

Item |pescription |Manufacturer | manufacture part Number |vendor Date ary |cost Each |Total |vink |
30 Printed Materials _ _ _
Elastic 504 |Heart and Jugular Materizl Formlabs | RS-CFG-ELCL-OZ | Formiabs 10/14/2024 | 1 $208.57 $208.57 |prips://formlabs.comistore/materials/elastic-50a-resin-v2/
Flexible 804 | Orignizl Material for Keart Formlabs | RS-CFG-FLEO-01 | Formiabs 10/14/2024 | 1| $208.57| %$208.57 |hitps:/formlabs.com/store/materials/flexible-§0a-resin
Model Stand Materials
The Criginal
super Glue
Secure Jugular to Heart and Corporation
Super Glue |Stend to Base Plate: 0.07 oz Tube |sGH2 | Makerspacs 11/1s/2024 2 5242 54.84 hitosy) rp.com/product/super-glus-tube,
PLA Prints of stand to hold the
30 Printed Stand | Jugular and Heart NiA |NfA | Wiakerspace 11/18/2024 | 2 5800 SB.0O|M/A
Acrylic Base Plate  Secure the Model MN.A Mi& Makerspace 11/15/2024| 1 $0.00|  50.00 |H/&
Tank to hold the entire model submerged | BODE518WIF
in water: superio Clear Storage Box with Lid,
Full Model Tank 44 Quart Flastic container superia Amazon 3/3/2025 1 $34.01  $34.01 NOps./www.AMAzon.com/sugerio-Container-Organizing-stackaby
Phone Tripod Stand, 85" Tall Cellphone
Tripod with Gooseneck Remote, Flexible
Tripod Stand for iphane, Portable Phone Stan
Tripod for Recording,
compatible with iPhone 14 13 12
Fhene stand ipro Android Cell phone Vivtiv p18-353 Amazon 2/13/2025 1 52199 $21.99 hipsy/www.amazon.com/Cellphone-Gooseneck-Flexible-Record|
Pump Materials
's00ml/min high Flow peristaltic Pump
12v dc Brush Mator Liquid dosing
Perisaltic Pump PUMp with BPT Tube Kamoer | KPHMB00-HE-B24 | Amazon 2/7/2025| 1, 558.88| $SB.88 | Nmps./www.amazon.com/dp/BORBTSKPRY/ ET=s5pa_dk_dEtail
10 Feet - 1/4" 1D x 3/B" OD Clear Vimyl
Tubing, Transhucent Plastic PVE Tubing
Tubing Hase Pipe for Water Ar Pump Kesote 801270806285 Amazon 2/13/2025 ) 1 $6.99|  $6.99 |hutps./wwow.amazen.cam/Keseta-Clear-Translucent-Plastc-Tukin
iz A0, O D Dol S s
3/B" Heavy Duty Double Snap Grip Nylon " {EP S t BOSP ST 3
Hase Clamps Several Ratcheting 5 = Tisg e )
small Hese Clamps | adjustable Clamp. Quickun TET085462038 Amazon 2/13/2025 1 81159 pa 2R R IAIIE 1)
il
128 V2780 2101
Circuit Switch |BA 250V/ 104 125V Circuit Switch ELMA 3§122228 Makerspace 2/18/2025 i 020 50.20
Zulkit Junction Box ABS Plastic Dustproaf
‘Waterproof IFST Junction Boxes Universal
Electrical Project Enclosure DIY Electrenic
Project Box Grey 7.87 « 5,81 £ 5.12 inch
Project Box (200 x 150 x 130 mm) Zulkiy BOBMYWFTED Amazon 3/3/2025 1 518.88  518.98 htips:)  Zulkit-Dustprocd-Waterproof-Electrical-Electronicd)
12.3-14.2mm - 0.4B-0.55n - Plastic rose
Large Hose Clamps | clamp - Herbie Clip - Black - PP HCL HCL HC-D-FP-BK HCL 3/3/2028 10 50.57|  $5.70 | ntips:hel-clamping com/products!plastic-hese-clarmp-harbie-chp-12-3-14-21
hittps: v amazon, comy 1-84-2A-Converter-Adapter-Supply-Charger
dp/BOCHVBEHL Tiref=ase_df_BOCHVBBHLT ?meid=c2c8i0348200de
shenzhen A8B442d01BoeBEbod4 Liweeijds
ORI e
12V DC 1.84-24 Converter Adapter Power  Electric ggm,;,d_‘ms,;s 2 2\!?0050&vaon|?8'|vol'»:l!huum
Supply Powar Cord Power Cable Charger Appliance = & hwlocinimg o
Power Adaptor | BE Power Supply Plug $.5mm x 2.5mm Industry Co.,LTD P583171318328 Amazon 2/18/2028 i $7.89|  £7.08 |=pla-22814351782088 pacm1 I
TOTAL: |_$396.30
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