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Introduction
Individuals with limb loss are at risk for unique pain conditions not seen in the general 
population including RLP and phantom limb pain1. Residual limb pain is exceedingly 
common after amputation and is the most common reason for having to discontinue 
prosthesis use. Among the most common causes are neuromas, osteophytes and 
heterotopic ossification, soft tissue friction, and adventitious bursitis2. Of those 
causes, neuromas have been the most well studied. Within a year of amputation, 
neuromas will invariably form. The severed nerve will eventually grow back into a 
neuroma3. While most neuromas do not cause significant pain or symptoms, some do, 
especially if they are located more superficially, or are prone to pressures or shearing 
forces in the prosthetic socket. They should be suspected with when direct 
compression of a focal region of the residual limb causes neuropathic-type pain, 
especially if in the location one would expect of a lower limb nerve. In some 
individuals, it will reproduce phantom sensations in the distribution of that nerve. 
Some guidelines recommend diagnostic ultrasound combined with sonopalpation of 
the visualized neuroma4. 

Conservative treatment of residual limb neuromas, such as medication and limiting 
prosthesis use, does not address the root cause. However, the literature on 
percutaneous interventions is lacking. Several small case series and case reports 
report successful treatment residual limb neuromas using various interventions, 
including steroid, botulinum toxin, alcohol, or radiofrequency ablation5–8. However, no 
randomized controlled trials exist. Furthermore, the described interventions 
exclusively focused on neuromas formed from larger nerves, and not of small, purely 
sensory nerves. Despite the knowledge that neuromas of small, purely sensory nerve 
are frequently pain generators in the residual limb (including the sural and saphenous 
nerves), no literature reports any percutaneous interventions for these. For the sural 
nerve, there are three case reports that report interventions on the sural nerve in non-
amputees, which used cryoablation, pulsed radiofrequency ablation (pRFA), or 
hydrodissection9–11. In this case report, we describe the treatment of a transtibial 
amputee’s sural neuroma using pRFA.

Case History

A 48 year old man with history of left transtibial amputation, secondary to lower extremity thrombosis, presented to 
our clinic with residual limb pain. It had been eight months since his amputation and he reported several months of 
difficulty tolerating his prosthetic device due to pain from the pressure the socket exerted, as well as pain that woke 
him up at night. It was located focally at the very distal aspect of the residual limb, slightly anterior and lateral. It 
described it as “electric-like” and “stabbing.” He had previously trialed rest, socket modifications, pregabalin, and 
dronabinol, all without adequate relief. An ultrasound performed in office showed a hypoechoic, well-circumscribed, 
ovoid structure located just superficial to his myodesis (Figure 1). Sonopalpation of this structure reliably reproduced 
his pain. It was traced proximally as it formed a nerve, and was confirmed to be the sural nerve as it coursed 
superficially between the two heads of the gastrocnemius, eventually joining the tibial nerve at the popliteal fossa. His 
superficial peroneal neuroma and tibial neuroma were also identified and, based on sonopalpation, determined not 
to be his pain generators. 

Therefore, using ultrasound-guidance, lidocaine and incobotulinumtoxinA were together injected extraneurally at the 
base of the neuroma. The patient experienced 80% initial relief, but returned to his baseline level of pain after about 
four days. About four months later, he continued to have significant pain that impaired prosthesis use, so he 
underwent pRFA under ultrasound to the base of his sural neuroma at 42 degrees Celsius for 120 seconds (Figure 2). 
This time, he reported significant sustained improvement. His baseline 8/10 pain on the visual analogue scale 
improved to 3/10, which was sustained at his six month post-procedure follow-up. He went from only tolerating 
prosthesis use for several hours a day and needing break, to tolerating unlimited use of prosthesis. He no longer 
reported difficulty sleeping due to pain.

Discussion
The literature on the treatment of symptomatic neuromas in the 
residual limb is scarce, especially of smaller, purely sensory 
nerves. Neuromas are best identified as a hypoechoic, well-
circumscribed, ovoid structure, that is in continuity with a nerve 
proximally. However, as all amputees have neuromas, 
sonopalpation to assess for reproduction of symptoms is 
essential. In this case report, an amputee with a symptomatic 
sural neuroma demonstrated dramatic and sustained 
improvement following pRFA. Future literature should focus on 
better establishing the efficacy of individual percutaneous 
interventions on residual limb neuromas using randomized 
controlled trials. 
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visualized longitudinal axis, superficial to the 
gastrocnemius myodesis
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Figure 2: With the neuroma visualized in transverse 
axis, local anesthetic is injected around the neuroma 
prior to placement of the radiofrequency

Materials and Methods

Written informed consent was obtained from the patient for submission of this case 
report. As the case report is devoid of patient identifiable information, it is exempt 
from Institutional Review Board review requirements as per Brooke Army Medical 
Center policy.
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