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This case study concerns a 12 year old male who underwent van nes transtibial plasty amputation 

procedure. This procedure resulted in limited knee flexion and caused excessive hip hiking making riding 

his bike very uncomfortable.  

 

Thus a hinged crank arm was proposed as a solution. The drawback of this device is that torque output on 

the affected side is limited by the first length of the crank arm. A program was created which links 

MATLAB to Solidworks in order to modify a hinged crank arm design by maximizing this first length of 

crank arm while maintaining the safety of a standard bike crank. By inputting the patient’s leg dimensions 

and the bike dimensions, MATLAB is able to calculate how high the patient can raise his or her leg over 

the main crank arm axis, thus determining the first and second lengths of the crank arm. Finite element 

analysis is used to find the minimum bolt diameter that connects the two lengths of the crank arm and the 

necessary petal thickness. Once MATLAB calculates these dimensions, they are plugged into Solidworks 

which outputs the updated hinged crank arm drawings for the first and second lengths (which can be sent 

to a custom metal fabricator) along with instructions on were to purchase the other parts including three 

bearings and a shoulder bolt. Assembly instructions are included as well.  

 

The hinged crank arm was a success for the subject as stated through testimonials and as shown by 

motion analysis. To show the program could be functional outside this case study, a knee brace was used 

to limit knee flexion on healthy individuals. An adjustable hinged crank arm was created and placed on a 

stationary bike. Again, motion analysis was used to show that the crank arm lengths calculated by the 

program were accurate and functional. Thus this program can guide any user to create a functional and 

safe hinged crank arm which maximizes torque output and eliminates hip hiking for any subject based on 

the bike and individual anatomy. 

 

 
 
 
 
 


