
Background

• Significant physical and psychological distress is experienced by patients who undergo limb 
amputation.

• In the United States, prevalence of limb amputation was 1.6 million in 2005 and was expected to 
increase to 3.6 million by 2050 (9).

• The most common causes of amputation include diabetes, peripheral vascular disease, and trauma 
(1) (2).

• Limb amputation can lead to post-amputation pain (PAP), which is categorized as either residual 
limb pain (RLP) or phantom limb pain (PLP) (1,2). 

• Patients are initially treated with conservative treatments to include rehabilitation and 
pharmacotherapy that often prove inadequate (3). 

• Peripheral nerve stimulation (PNS) is an innovative treatment modality that has been effective for 
PAP patients by targeting maladaptive neuroplastic alterations via implantable stimulators (3, 5). 

• Conventional PNS systems are associated with challenges due to the need for implantation of bulky 
components and invasive surgical access (4, 5, 6). 

• Wireless PNS is a less invasive solution for PAP while providing precise lead placements (5).

• The following case report describes one of the first patients to be treated with wireless peripheral 
nerve stimulation for post-amputation pain.
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• A 72-year-old male with a past medical history of hypertension, hyperlipidemia, 
diabetes, HIV, peripheral vascular disease, and left below-knee amputation 
complained of post-amputation pain.

• During his initial encounter, the patient stated that his pain began 2 years ago. 
Lyrica provided relief for his phantom limb pain, but was unable to adequately 
control his residual limb pain (RLP). 

• The patient described the pain as an intermittent, sharp, and burning sensation, 
which was exacerbated by movement and standing. His RLP was refractory to 
management with chronic opioids and lumbar sympathetic block.

• The patient proceeded with a trial of the femoral and sciatic wireless peripheral 
nerve stimulation under US and fluoroscopy guidance.

• Patient reported 80-90% pain reduction and increase in daily activity levels. 

• He received the wireless PNS implantation upon trial success.

• The patient continues to report significant improvement in pain and function with 
no complication following the implant surgery.

• Post-amputation pain is a commonly encountered, yet difficult pain to treat. Conservative 
multimodal therapies are often inadequate for long-term pain control. 

• Wireless PNS systems offer a less invasive treatment modality, which circumvents the 
challenges encountered with traditional PNS devices. 

• Conventional PNS approach has been associated with numerous adverse events due to 
their size as well as technical aspects of implantation. These include additional incisions 
for internal pulse generator implantation and need in lead tunneling. (7) (8) 

• Other reports of peripheral nerve stimulation complications include hardware erosion, 
infection, lead migration, and patient discomfort due to lead positioning. These are usually 
evaluated for possible revision (7)

• We introduce a novel and advanced neuromodulation device which offers a smartphone 
controlled interface that is easier to use; eliminating the need for a separate device for 
patient remote control. 

• The system removes the need for battery replacement surgeries and offers the longest 
service life among commercially available implantable pulse generators. 

• Our patient endorsed significant improvement in functionality in addition to relief of pain 
this treatment modality. 

3.

Conclusion

• Post-amputation pain is a commonly encountered, yet difficult pain to treat.
• Wireless PNS systems offer a less invasive treatment modality, which circumvents the challenges 

encountered with traditional PNS devices. 
• The above case illustrates that wireless peripheral nerve stimulation should be considered early for difficult 

to treat post-amputation pain.
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