
MATCH HE Tool Example 

Total Knee Replacement Surgery



Should I continue to develop a device?

• Understand the clinical problem and current clinical practice
• Understand how your new technology will impact on current clinical 

practice
• Use available databases, academic literature, clinical experts to 

estimate costs and utilities
• If not possible make an (optimistic) guess
• Map this onto a model (decision tree/Markov)
• Plot on cost effectiveness plane

• Investigate sensitivity of parameters



Clinical Problem

Total knee replacement (TKR) 
surgery replaces a damaged, worn 
or diseased knee with an artificial 
joint. 

End of the upper bone is removed 
and replaced with a metal shell. 

End of the lower bone removed 
and replaced with a channelled 
plastic piece with a metal stem.



• A knee replacement usually takes up to two hours and alignment 
is performed visually by the surgeon.

• A replacement knee will not last forever, but an artificial knee
will probably last at least 10-15 years, depending on how active 
you are and the type of replacement.

• Success depends upon the surgeons experience, type of implant, 
condition of the knee before surgery, patient expectation, 
motivation and cooperation during rehabilitation.

Current Clinical Practice



New Technology - Computer assisted TKR

IR sensors and a camera give 
real time feedback to the 
surgeon. 

Surgeons can align a patient's 
bones and knee replacement 
implants with a degree of 
accuracy not possible with 
naked eyes

Smaller incisions offer the 
potential of faster recovery, 
less bleeding, and less pain for 
patients



New Technology - Computer assisted TKR

Costs £24k per year

Takes 15 mins longer than 
conventional procedure

Would you buy one?



Data requirements

• Costs - NHS Reference Costs
• Number of Procedures – National Joint Registry
• Utilities

– E. J. Novak, M. D. Silverstein, and K. J. Bozic, The Journal of Bone and Joint 
Surgery, vol 89-A, No. 11, 2389 – 2397, 2007.

– J. D. Solver, A. N. A. Tosteson, K. J. Bozic, H. E. Rubash, and H. Malchau, 
The Journal of Bone and Joint Surgery, vol 90-A, no. 7, 1492 – 1500, 2008.

– or Tufts University Database
• Probabilities

– E. J. Novak, M. D. Silverstein, and K. J. Bozic, The Journal of Bone and Joint 
Surgery, vol 89-A, No. 11, 2389 – 2397, 2007.

– Could ask clinician



Summary

• Understand the clinical problem and current clinical practice
• Understand how your new technology will impact on current clinical 

practice
• Use available databases, academic literature, clinical experts to 

estimate costs and utilities
• If not possible make an (optimistic) guess
• Map this onto a model (decision tree/Markov)
• Plot on cost effectiveness plane

• Investigate sensitivity of parameters


