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● Distal radius fractures in the ER
⅙ of all adult fractures treated (⅓ of all pediatric) [1,2]

● Three-point molding technique used to align and reduce 
fragmented radius before casting [3]

● Non-surgical fracture reduction has rate of 23.5% malunion [4,5]

Background / Significance
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Figure 1. Red arrows indicate applied forces [6].



● Students practice on life-like simulators (Sawbones®)
Unaware of reduction angle or force applied during casting

● Current evaluation of procedure is subjective [7] 
Growing interest for testing casting competency [8,9]

● Create a simulator with accurate objective feedback

Problem Statement

UNIVERSITY OF WISCONSIN-MADISON 

Figure 2. Colles’ Fracture Reduction And Casting 
Technique Trainer [10].



● Collaborating with UW Orthopedic surgeons
○ Dr. Halanski is project’s originator
○ Primary contact is Dr. Stokman
○ Dr. Noonan is chair of AAOS Pediatrics Program Committee

Client Descriptions
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Figure 3. From left to right: Dr. Halanski, Dr. Stokman, and Dr. Noonan [11].



● Design sensorized arm model to detect forces and fracture 
angles during casting
○ Force detection of 1-100 N (± 1 N accuracy)  
○ Angle accuracy (± 2°)

● GUI to wirelessly display casting forces and reduction angles

● System must reliably withstand 300+ castings

● Rechargeable battery life: 15 hours of continued use

● Six prototypes desired
Top Gun resident training competition at IPOS 2018

Design Requirements
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● Developed prototype compliant with PDS (Fall 2017)
● Force detection, data display on GUI, wireless connectivity
● Collected 11 trials from expert surgeons at IPOS
● Received feedback concerning sensor location and feel

Previous Work
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Figure 4: Lateral view of prototype with embedded sensors (left) and GUI display of simulated fluoroscopy (right).



https://docs.google.com/file/d/1Rmwrbt0FBZTmJu4Rj1iC5SQykxkRtiT_/preview


● Use magnetometer in IMU 
to find positional data from 
a localized magnetic field

● Install a force-sensing linear 
potentiometer (FSLP) to 
replace force-sensing 
resistor (FSR) = force and 
location data simultaneously

 

Proposed Design Improvements
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Figure 5. Stock photo of desired FSLP [12].



● Calibrate FSLP with MTS

● IMU Validation:
○ Angle accuracy

■ Compare IMU angle data to 
reduction angle under X-ray

■ Mean angle difference ± SD
○ Position accuracy

■ Multiple trials collecting 3D position 
of perfectly reduced model

■ Mean (x,y,z) positional data ± SD

● Evaluate casting competency of trainee 
using device

Testing and Evaluation
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Figure 6. Dr. James Stokman 
reducing the previous model using 

the interactive GUI.
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● Produced an instructional video for simulated fluoroscopy

● Collaborating with Sawbones to integrate this technology into 
their products
○ Colles’ Fracture training model retails for $1,364.75
○ Modifications to model cost approximately $100.00

● Product would ideally come pre-calibrated out-of-the-box

Logistics and Marketability
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Project Timeline

2/19 - 3/4

● Receive 
materials

● FSLP calibration

● MPU9250 
coding

  

3/5 - 3/18

● Implant 
components

● IMU validation

● Code alterations

  

3/19 - 4/8

● Casting 
competency 
evaluations 
(two phases)

● Device 
alterations

  

4/9 - 4/22

● Data analysis 

● Prepare journal 
article for 
submission
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