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Spring Forward

What A Year! for October, 2010

Should you be barred from a sport at which you excel simply because you use a prosthetic device? Is there a way to determine if athletes with and without artificial limbs are expending equal amounts of energy to achieve comparable athletic results? What are some recent breakthroughs in prosthetics research?
To get the entire story, go to What A Year! and click on the 10/10 icon.
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1. Who is Oscar Pistorius? Why did the International Association of Athletics Federation (IAAF) decide to ban Pistorius from international competition?

Oscar Pistorius is a South African trans-tibial amputee who is also an internationally competitive runner. The IAAF decided to prevent Pistorius from participating in competitions because of evidence that the prosthetics he uses would give him a mechanical advantage over non-amputee participants.

2. Why was this ruling overturned?

Pistorius appealed the IAAF decision to the Court of Arbitration for Sport (CAS). The CAS overturned the IAAF ruling based on further scientific studies showing that prosthetics are disadvantageous, or at the very least not advantageous, compared with a biological leg.

3. What is an amputee? What is a trans-tibial amputee? What is a prosthetic?

An amputee is anyone who has had a limb or part of a limb removed by amputation. A trans-tibial amputee has had an amputation below the knee. Prosthetics are used by amputees to replace the lost limb.

4. What is the most basic type of prosthetic foot for trans-tibial amputees? How is it problematic for the user?

The most basic prosthetic foot available for trans-tibial amputees is a simple spring that stores energy.  Although it provides support, this type of prosthetic foot does not provide power like a biological one would, so it takes much more energy for the user to walk and move around.

5. Dr. Grabowski describes two other prosthetic feet available for trans-tibial amputees. How are they different from the traditional spring foot?

The two other prosthetic feet available are known as the K3 and the POWERFOOT. The K3 is a traditional energy storage foot that better mimics walking in terms of stiffness and elasticity. In contrast, the POWERFOOT provides power in addition to energy storage more like a biological foot.

6. How did Dr. Grabowski measure the metabolic cost of using prosthetics? What did she conclude about the POWERFOOT based on her experiments?

Dr. Grabowski determined the metabolic cost of prosthetic use by measuring the amount of oxygen consumed and carbon dioxide produced by the participant when performing a given activity. She also used electrodes on the skin to measure muscle activity and force plates in the ground to the force of movement. Based on these experiments, Dr. Grabowski concluded that the POWERFOOT did decrease the metabolic cost of walking for the amputee.





To Think About:





Dr. Grabowski’s work focuses on prosthetics for people who have lost a lower limb. There are many prosthetics available for those who have lost upper limbs as well. What types of prosthetics are available for upper body amputees? What are some problems associated with those prosthetics? What research is currently being done to improve them?


Oscar Pistorius is an athlete, born without the lower part of his legs, who has become famous for his running ability (“the fastest thing on no legs”).  Find out about some others, amputees or people born without limbs, who have made big names for themselves in sports or other fields of endeavor. 


The October story notes in passing that many trans-tibial amputees are older persons with diabetes. Why do people with diabetes undergo such amputations?


What are the economics of the prosthetics business: growth and profitability? Privately held companies vs. publicly held? Customers (e.g., male/female; young/old, geography, demography)? Average value per customer? Other indicators?


In literature there are several famous characters who have lost a limb and use a prosthetic. Can you name 4 or 5 and explain how the author “uses” the prosthetic in developing the character or theme of the work?











