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Neuromodulation Concept and the Novel Advances 
of Interventional Pain Therapy 

 
Yeong-Ray Wen1,2 

 
Abstract: In recent years, researches on chronic pain are getting more abundant. Although the patient's pain cannot 
be completely relieved so far, the means and concept of pain management are becoming more and more complete. 
In addition to traditional pain relief drugs, rehabilitation, surgery, and injection block commonly used by pain 
physicians, the technology of neuromodulation is included for treatment by implantation of a non-drug, non-
destructive, low-invasive, and long-term effective electrostimulation devices in body. Taking spinal cord stimulator 
(SCS) as an example, although traditional low-frequency SCS have been utilized for nearly 50 years, more and 
newer stimulation concepts, parameters, and paradigms have been developed in the past decade, such as: high-
frequency SCS (HF SCS), burst SCS, closed-loop SCS, differential targeted multiplexed (DTM) SCS, etc., not 
only improve the efficiency of pain relief, but also control emotion, enhance daily activities, and have a wider 
range of clinical applications. In addition, such as the application of vagus nerve stimulators (VNS) to chronic 
headache, and emergence of various permanent or temporary implantable peripheral nerve stimulators (PNS) for 
different peripheral neuropathic pain or degenerative pain, the concept of neuromodulation has been widely applied 
for treatment of chronic pain. This will gradually replace opioid painkillers and become a new trend and new 
mainstream in the treatment of intractable pain patients. 
Key Words: chronic intractable pain, neuromodulation, spinal cord stimulation, vagus nerve stimulation, 

peripheral nerve stimulation 
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