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• Reviewing radiographic findings with patients without a 
background in healthcare can impede patient understanding of 
their condition

• Physical models have previously been shown to improve patient 
satisfaction during clinical encounters

• Use 3D printed anatomic models to improve patient understanding 
and consultation experience

Background and Aim



Source Imaging



Model Construction



3D Printing and Fabrication Process

• Sagittal- and axial- 

split models were 

printed using a 

Formlabs Form 3 SLA 

Resin printer. 

• Models were printed to 

40% actual scale

• Total resin volume for 

all models was 

approximately 700 mL 

(~70$)





• 30 patients were randomized into control and educational 
intervention groups 

• In the educational intervention group, patients received physician 
education that utilized 3D printed models of a NPH and control 
brain in addition to MRI imaging 

• Exclusion criteria included patients working in healthcare, 
requiring the use of a translator, and/or with a MoCA score < 21

• The impact of the educational intervention was assessed using a 
standardized two-part patient questionnaire

Patient Selection and Data Collection





Results

Metric Educational Intervention 
Group

Control Group p - value

Mean Correct Knowledge 
Answers

5.7 +/- 0.3 4.9 +/- 0.4 0.05

Number “I don’t know” 
Responses

8 17 0.05

Mean Change in Stress 
Score

-0.9 +/- 0.4 -1.1 +/- 0.4 0.36

Mean Helpfulness Score 4.7 +/- 0.1 4.7 +/- 0.1 0.50

Mean Comfort Score 4.5 +/-0.2 4.6 +/- 0.2 0.30



• 3D Printed Models have the potential to improve patient understanding of their 
diagnosis and treatment options

• Both patients and providers find value in physical aids during clinical 
encounters

• Models are cost effective with production turn-around <48 hours

• Challenges of incorporating pathology into modelling software

• Unclear whether individualized models provide any additional benefit

• Changes in cognitive function can impair education

Conclusion and Considerations
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