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Abstract 

Most of the studies aiming to investigate the human tactile sense are done on the glabrous 
skin. Still, there is a need for a quantitative method for evaluating nervous function of the 
hairy skin. Tactile direction discrimination, the ability to determine the direction of movement 
across the skin provides a clinical method to quantify tactile function of the hairy skin in 
humans. The method is easy-to-use, rapid, and inexpensive but has not been compared to 
vibration detection which is considered as the standard method for psychophysical 
examination of peripheral neuropathy. The peripheral neural mechanisms for tactile direction 
discrimination have been extensively studied, as well as the ascending pathways in the spinal 
cord. Nevertheless, the supraspinal mechanisms are imperfectly known. In this study we have 
compared the clinical test for tactile direction discrimination with vibration detection in a 
group of patients with diabetic neuropathy. We have also thoroughly studied the cortical 
processing of tactile direction discrimination. The results are presented in four separate 
papers. 

 The results showed that the clinical test for tactile direction discrimination had 
similar sensitivity as vibration detection in detecting patients with diabetic neuropathy. The 
cortical network for tactile direction discrimination involved the primary somatosensory 
cortex, the opercular parietal area 1 of the secondary somatosensory cortex, and dorsolateral 
prefrontal cortex as well as anterior insular cortex.  

 In conclusion, the clinical test for tactile direction discrimination provides a 
quantitative clinical test that is sensitive in detecting peripheral nervous lesions. The test 
seems well-suited for following patients with disturbances in the peripheral and central 
nervous systems. The neurophysiological mechanisms underlying tactile direction 
discrimination are well studied from the peripheral afferents in the skin, through the spinal 
cord and to information processing in the brain. 
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