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PURPOSE  

The socket is the main component of a prosthesis which 

surrounds the residual limb and transfers loads and 

motions between the residual limb and prosthesis. A 

misfit socket may lead to excessive stresses on the 

residual limb, pistoning of the prosthesis during walking, 

patient discomfort, pain, and skin damage. The quality of 

socket-skin interface directly affects quality of life, 

prosthesis use, and satisfaction from prosthesis in 

amputees. Pain is a devastating condition that prohibits 

prosthesis use1-4. The present study aimed to evaluate 

pain threshold and tolerance of the transtibial residual 

limb to improve its socket design and fit.   

METHODS 

Nineteen veterans with unilateral transtibial amputation 

participated in this cross sectional study. In supine 

position, the pain threshold and tolerance were evaluated 

at 12 locations on the residual limb with indentation 

method. Pain values at different locations were compared 

to each other. Correlations of pain values with 

demographic characteristics were explored.    

RESULTS 

Pain threshold and tolerance differed at all locations; 

however their difference was significant in mid-patellar 

tendon, medial tibial flare, and distal end of the tibia. The 

lowest and highest pain threshold and tolerance was 

distal end of the residual limb and mid-patellar tendon, 

respectively (Figure 1). There were no significant 

correlations between pain and demographic 

characteristics of participants except for the daily hours 

of prosthesis use.  

CONCLUSION 

Although the mid-patellar tendon and distal end of the 

residual limb were the best and worst load tolerant 

regions in transtibial amputees, due to the small 

difference between pain threshold and tolerance limits 

(range of 11-21 N/cm2), a small pain may be transformed 

to an intolerable pain, skin irritation and scar. Therefore, 

transtibial prosthetic sockets should be designed based 

on load tolerability of the residual limb.    

 

 

 
Figure 1: The results of pain threshold and tolerance at 

different locations on transtibial residual limb 

SIGNIFICANCE 

• Residual limb pain may be sourced from a misfit 

prosthetics socket. 

• In transtibial residual limb, the lowest and highest 

pain threshold and tolerance was related to the distal 

end of the residual limb and mid-patellar tendon, 

respectively. 

• Due to the small difference between pain threshold 

and tolerance limits, a small pain may be transformed 

to an intolerable pain. 

• Transtibial socket design should be based on pain 

tolerability of the residual limb.    
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