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INTRODUCTION 

Cold intolerance is a well-documented sequelae 
post hand injury and amputation.  Symptoms 
include pain, aching, numbness, weakness, 
stiffness and color change; the pathophysiology 
is unclear.  Research suggests rates of 51% of 
upper limb amputees experience some level of 
cold intolerance.  In many of these cases ADL, 
work and leisure activities are negatively 
impacted.  Furthermore, self-reported cold 
sensitivity is associated with decreased quality 
of life and perceived disability. Therapeutic 
interventions to date have achieved some 
success including pharmacological approaches 
to improve vascularization of the affected limb, 
psychological conditioning and for prosthetic 
users, liners and covers of various types.   

METHOD 

A novel approach to prevention of cold 
intolerance symptoms is presented here in a 
single case study.  Research to explore the 
viability and success of this approach further is 
proposed.  The Cold Symptom Severity Scale, 
with a prosthetic user appendix and an 11 point 
pain rating scale in which 0 indicates no pain 
and 10 corresponds to maximum pain, are 
utilized.   

RESULTS 
The patient is a 25 year old male who sustained 
a left non-dominant wrist disarticulation 
secondary to a wake boarding accident at age 
17.  He is an avid outdoorsman who enjoys a 
wide variety of activities including snow skiing.  
Pain resulting from cold intolerance while skiing 
would force him to cease the activity after 4 
hours with discomfort starting between 2-3 
hours.  Pain scale rating of 6 and 8 was reported 
when skiing without a prosthesis and with his 
prosthesis (without heat), respectively.  
Retrospective CISS score was 24 and 28, 
without and with his prosthesis, respectively 
(max intolerance score 100).  In addition, the 
prosthetic user appendix indicated that 
prosthetic wear time was reduced by 75% and 
pain increased by 75% in cold weather 
conditions.  A battery powered heated material 
was integrated into his body powered 
prosthesis. Post intervention CISS and pain 
scores were 0, as indicated in table 1 below. 

Measure/Condition Score Range  

CISS/ Prosthesis without heat 28   0-100 

CISS/ Prosthesis with heat 0   0-100 

Appendix:/No Heat Prosthesis 16   0-20 

Appendix: /Heated Prosthesis 0   0-20 

Table 1.   CISS and Prosthetic User Appendix scores for 
cold weather conditions with and without heat. 

DISCUSSION 

Given the prevalence of cold intolerance among 
the amputee population, further research 
regarding the broader application of this 
technology is proposed.  Using a modified 
version of the Cold Intolerance Symptom 
Severity questionnaire including a prosthetic 
user appendix, a minimum of 12 patients will be 
assessed pre and post implementation of a 
heated material.  In addition, scores on the 
Disabilities of Arm, Shoulder and Hand 
questionnaire (DASH) pre and post intervention 
will provide measurement of perceived disability. 
Based on results of this case study, it is 
hypothesized that the heated prosthesis will 
result in reduced scores on both the CISS, 
prosthetic user appendix and the DASH, 
indicative of improvement in both cold 
intolerance and perceived disability.   

CONCLUSION 

Given the dramatic pain relief experienced by 
the patient presented, further research into the 
broader applicability and viability of integrated 
and/or external heating solutions for prosthetic 
users is warranted.  This prosthetic 
technological application may provide a clinical 
solution to the longstanding problem of cold 
intolerance experienced by amputees.  

CLINICAL APPLICATIONS 

This novel approach to reducing pain symptoms 
caused by cold intolerance in prosthetic wearers 
may improve prosthetic tolerance, wear time and 
function. 
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