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Diagnosis and Treatment of Small Fiber Neuropathy 
in Syndromes of Neurodegeneration and Pain 

 
Sung-Tsang Hsieh1,2 

 

Abstract: Sensory nerves are classified into small-diameter nerve (small fiber for pain and thermal sensations) and 
large-diameter nerves (large fiber for proprioceptive and position sensations) with different functions and 
consequences if nerve degeneration (neuropathy) develops: small fiber neuropathy and large fiber neuropathy 
respectively. In addition to a loss of temperature sensations as negative symptoms, patients with small fiber 
neuropathy also had neuropathic pain as positive symptoms due to neuronal hyper-excitability. Typical small fiber 
neuropathy due to diabetes and chemotherapy etc, presents with either (1) length-dependent polyneuropathy, i.e. 
starting from feet and extending to legs and palms or (2) non-length-dependent mononeuropathy multiplex. In 
contrast to large neuropathy which is traditionally assessed with nerve conduction studies, objective and 
quantitative evaluations for small fiber neuropathy were lacking till 1990+. Over the last three decades, the 
advancement of technology enabled multi-disciplinary examinations to form a comprehensive platform for nerve 
degeneration and neuropathic pain in small fiber neuropathy, consisting of (1) skin biopsy for pathology of 
innervation, (2) quantitative sensory testing for psychophysical aspects, (2) pain evoked potential for 
neurophysiology, and (4) functional magnetic imaging (fMRI) for brain plasticity after peripheral nerve 
degeneration. Currently available therapies for neuropathic pain in small fiber neuropathy include anticonvulsants, 
antidepressants, opioid drugs, and patches of local anesthetic agents. So far, the treatments for neuropathic pain 
are not satisfactory. Further development of   
therapeutic strategies will rely on the incorporation of these examinations to investigate the unique characters of 
each patient for precision treatment. 
Key Words: small fiber neuropathy, thermal sensation, pain, evoked potential, functional MRI, anticonvulsant, 

antidepressant, opioid 
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