Helping Mothers to Better Understand Their Child’s Fetal Cardiac Anomaly
W with 3D printing

The Fetal Medicine

Katrina Ruedinger, MS?, Lucille Anzia, BS?, Barbara Trampe, RN, RDMS?3, Timothy Heiser, RDMS3,Shardha Foundation

THE UNIVERSITY

Srinivasan, MD4, Alejandro Roldan-Alzate,PhD25 J. Igor lruretagoyena, MD®

—Qf—
M Departments of !Biomedical Engineering, “Mechanical Engineering, *Obstetrics and Gynecology, “Pediatric Cardiology, >Radiology, °Division of Maternal and
MADB LS OR Fetal Medicine; University of Wisconsin, Madison, WI, USA

1. Fetal Ultrasound 2. Segment Geometry . What are we doin Giving mothers 3D-printed fetal
B —— * o How it’s made' — d hearts at the appropriate
= - ﬂt‘"* — with it? gestational age

LA

Figure 2. Fetal Figure 3. Segment the heart
echocardiogram of the geometry in Mimics
heart. (Materialise) Stenotic
3 Vi | Model Pulmonary _
. Virtual Mode 4 3D-Printed Heart Model Valve Provide Mothers a survey
0 ‘ - Patient Group Education Assessment
‘ 1. What is your child’s heart defect called?
4 2. Why does your child’s heart need a surgery?
i _ 3. What does the surgery do?
Ventricular 4. How is the surgery done?
: Septal Defect 5. What changes can you expect to see in your child after the surgery?
2 E 2 Patient-Specific 3D printed models ... Disagree Neutral Agree
6. ...provides information | need. 1 2 3 4 5
E 7. ...helped me to understand my child’'s CHD 1 2 x 4 S
8. ...helped me to understand the treatment 1 2 3 4 9
o Enlarged 9. ...reduced my worries about my child’s CHD 1 2 3 4 5
Right Figure 1 3D model of fetal 10. ...has given me courage4 1 2 3 4 9
: _ 11. ...has given me the hope that my child will be fine 1 2 3 4 )
!:Ig_ure 4. The 3D geo_metry Ventricle heart with Tetralogy of 12. ...helps me to participate in decisions about treatment 1 2 3 4 D
IS |mported Into 3-Matic for Figure 5 The real-size 3D Fallot. The heart wall is 13. ...showed me how | can contribute to the treatment 1 2 3 4 5
post-processing and printed model is made out of removed so the TOF
smoothing. Measurement a photopolymer resin characteristics can be seen
checks are made with (Form2, FormLabs). by the mother
literature.
| 7?74 WKOW CO M
| D _ d _ t k? - WE'VE GOT YOU COVERED
Acknowledgements | IL WOTIK : Groundbreaking Madison research helping babies with heart defects
* The 3D printed heart provided the maximum amount of :
We are grateful to Amber Noggle, for ° y ’ ' O roston G reovany .z i 3 O o o
Are aliels _ ggle, helpfulness to understand the baby's cardiac anatomy, the ,
allowing us to include her in our study and  ypcoming treatment, and to form realistic expectations of the ’ 7S
sharing her story about her son’s outcome.
congenital heart defect * Maximum scores for its ability to aid in physician-patient
| Interaction and communication
References Future Directions:

* Increase sample population to include more than one normal
heart, several congenital heart defects, and multiple
patient/physician consult surveys

! Ruedinger et al, Circulation, 2018

Permission given by Amber Noggle


mailto:klruedinger@wisc.edu
mailto:irurategoyen@wisc.edu

