
Neuropathy of the median nerve within the carpal tunnel (carpal tunnel syn-
drome) has an age adjusted incidence of 105 cases per 100,000 person years. 
Treatment of carpal tunnel syndrome ranges from conservative management 
with medication and exercise to surgical release of the median nerve. Conser-
vative treatment accounts for a significant portion of resources utilized and in-
cludes splinting, nerve gliding, ultrasound, and carpal bone mobilization. 

Recurrent symptoms of carpal tunnel syndrome have been shown to occur in 
0% to 19% of patients following carpal tunnel release, with up to 12% requir-
ing re-exploration. Prognosis for re-exploration is not as good as for primary 
carpal tunnel release, with a high recurrence rate in some populations. Ultra-
sound has seen increasing use in regional anesthesia and has been shown to 
improve the quality of regional anesthetic blocks. 

Pulsed radiofrequency was developed with the goal of providing reduction in 
pain from the use of electrical fields in the absence of neural injury. The use 
of ultrasound guidance for positioning radiofrequency probes over peripheral 
nerves has not been reported. 

This case report describes the use of ultrasound guided pulsed radiofrequency 
in the treatment of recurrent carpal tunnel syndrome. Following revision carpal 
tunnel surgery, the patient in this report was unable to obtain relief of pain in 
either hand with medication therapy alone. After a successful diagnostic medi-
an nerve block at the cubital fossa, pulsed radiofrequency of the median nerve 
was performed on the left side at the cubital fossa, under ultrasound guidance. 
Radiofrequency probe adjustment around the nerve was conducted under live 
ultrasound guidance and multiple pulsed treatments were applied at anatomi-
cally distinct sites over the nerve. A 70% reduction in pain was reported over 
the follow up period of 12 weeks.
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treatment of recurrent carpal tunnel syndrome resis-
tant to medical therapy. 

Case Report 
Mr. G is a right-handed male with a long-standing 

complaint of bilateral hand pain diagnosed as carpal 
tunnel syndrome. Surgery completed in 1996 bilater-
ally provided good pain relief until early 2000. Weak 
opioids were ineffective in treating pain and revision 
surgery of bilateral carpal tunnels was completed in 
mid 2000. Symptoms progressively worsened after the 
second operation. Weak opioids were combined with 
non-steroidal medication and muscle relaxants over 
time from multiple providers. Pain continued unabat-
ed until his presentation to our clinic.

On arrival, pain was determined to be in the dis-
tribution of the median nerve in both hands, worse on 
the left than the right. It was described as sharp and 
achy, accompanied by numbness. Pain was continuous 
ranging from 3 to 9 on a scale of 0 to 10 on the Visual 
Analog Scale, worsening with activity and relieved 
with rest. Activities of daily living were affected, and 
grip strength had diminished resulting in an inability 
to grasp objects reliably.  Sleep was disturbed second-
ary to numbness and pain. The patient had applied for 
Social Security disability.

An electromyograph in February 2006 revealed 
bilateral carpal tunnel syndrome, moderate on the 
left, and mild on the right, as well as mild ulnar tunnel 
syndrome on the left. Medications included Vicodin 
ES 0.5/750 (3/day), Ibuprofen 800 mg PRN (3-4/day). 
Examination of the upper extremities revealed dimin-
ished light touch and pinprick in the median nerve dis-
tribution of the right and left hand. There was weak-
ness in wrist flexors bilaterally. Deep tendon reflexes 
were 1+ and symmetrical bilaterally. Lhermitte sign 
was negative. Phalen’s and Tinel’s tests were positive 
bilaterally. Well-healed surgical incisions were noted 
at the wrists. The skin was pink, cool, and dry, with no 
evidence of hyperesthesia or allodynia. Normal hair 
and nail distribution was apparent. 

Initial conservative treatment included the use 
of Neurontin in an escalating dose. This was deemed 
ineffectual. A diagnostic median nerve block was 
performed at a later visit on the left side using nerve 
stimulation at the elbow. This resulted in complete 
relief of pain in the left hand. The decision to block 
the median nerve at the cubital fossa in contrast to 

Neuropathy of the median nerve within the 
carpal tunnel (carpal tunnel syndrome) has 
an age adjusted incidence of 105 cases per 

100,000 person years (1). The incidence increases with 
age in men and peaks at age 45 to 54 years in women 
(1). Surveys have shown a prevalence of 1% in men 
and 7% in women or an average of 3–4% for both 
sexes (2-4). Symptoms include numbness, tingling, 
burning, or pain in at least 2 of the 3 digits supplied by 
the median nerve (thumb, index, and middle finger) 
(5). The combination of symptoms, physical findings, 
and electrophysiologic studies are used to confirm the 
diagnosis (6). Although most cases are idiopathic, a 
variety of secondary causes of carpal tunnel syndrome 
have been reported, including lesions within the 
carpal tunnel, metabolic and physiologic causes, 
infection, neuropathies, and inherited disorders 
(7). Repetitive stress, obesity, dieting, hysterectomy 
without oophorectomy, recent menopause, and short 
stature have been reported as associated risk factors 
in one study (8). 

Pulsed radiofrequency developed with the goal of 
providing reduction in pain from the use of electrical 
fields in the absence of neural injury (9). The first report 
of its use on the dorsal root ganglion appeared in the 
Pain Clinic in 1998 (10). Prospective trials have shown 
a benefit in pain reduction with the use of pulsed ra-
diofrequency in a variety of chronic pain states (11-14). 
Mechanisms underlying the effect of pulsed radiofre-
quency continue to be debated in the literature (15,16). 
Exposure of rat cervical dorsal root ganglia to pulsed 
radiofrequency shows an increase in c-Fos immunorec-
tivity in the dorsal horn up to 1 week after treatment 
(17). The long-term effect on the targeted nerve is a 
potential matter of concern. In vitro and in vivo studies 
have both failed to demonstrate local tissue destruction 
with the application of pulsed radiofrequency (18,19). 
Hamann et al concluded that pulsed radiofrequency 
has a biological effect unlikely to be related to overt 
thermal damage and that it targets small diameter C 
and A delta nociceptive fibres (20). 

Ultrasound guidance continues to find utility in 
regional anesthetic blocks (21-23). Recent reports of 
its use in the localization of nerves for treatment of 
chronic pain states have been published in the litera-
ture (24,25). Use of ultrasound guidance for position-
ing radiofrequency probes over peripheral nerves has 
not been reported. This case report describes the use 
of ultrasound guided pulsed radiofrequency in the 
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the flexor retinaculum of the wrist was made based on 
post-surgical scarring at the wrist, along with signifi-
cant tenderness over the median nerve at that site. On 
a return visit, pulsed radiofrequency of the left me-
dian nerve was scheduled under ultrasound guidance. 
Following the application of standard monitors with 
the patient supine on the procedure table, the left 
cubital fossa was prepped with betadine and draped. 
Sonosite Micromax II, utilizing a 12 mHz 38 mm linear 
probe, was used to identify the median nerve in cross 
section medial to the biceps tendon and brachial ar-
tery (Fig. 1). Skin was anesthetized with 1% lidocaine 
and a 54 mm radiofrequency probe with a 4 mm ac-
tive tip was directed under ultrasound guidance to the 
ventral surface of the median nerve. The median nerve 
was stimulated at 2Hz and 0.3mA and contraction of 
finger flexors was observed. Pulsed radiofrequency 
(PRF) was applied at this point at a temperature of 42 
degrees Celsius for 90 seconds. During application of 

the pulsed treatment, contraction of the finger flex-
ors continued. The patient reported that this was not 
painful. Following repositioning of the needle to the 
medial aspect of the median nerve under ultrasound 
guidance, stimulation of the median nerve at 2 Hz and 
0.3 mA was assessed (Fig. 2). PRF was again performed 
for 90 seconds at 42 degrees Celsius. Motor contrac-
tions of the finger flexors was again observed and 
seen to diminish towards the end of the treatment. 
A third PRF was performed on the dorsal surface of 
the median nerve again utilizing ultrasound to guide 
needle placement.

During the procedure, the patient reported a re-
duction in pain in the hand. Following all 3 applica-
tions of PRF to the median nerve a 70% reduction in 
pain was reported on the verbal rating scale. Follow 
up assessment via telephone revealed continuing pain 
relief at 12 weeks with a gradual return to baseline 
pain after the 12-week period. 

Fig. 1. Cross section of  left cubital fossa using 12 mHz, 38 mm ultrasound probe demonstrating brachial artery (1) and median 
nerve (2).
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Discussion

Treatment of carpal tunnel syndrome ranges from 
conservative management with medication and exer-
cise to surgical release of the median nerve. Conser-
vative treatment accounts for a significant portion of 
resources utilized and includes splinting, nerve glid-
ing, ultrasound, and carpal bone mobilization (26,27). 
Surgical release in the United States amounts to 
400,000 to 500,000 cases per year (27). Success rates 
from surgical release reportedly range from 70 to 90% 
(26). Although clinical symptoms and signs have been 
used traditionally as outcome measures, a number of 
disease specific questionnaires (Boston Carpal Tunnel 
Questionnaire, Michigan Hand Outcome Question-
naire, Disability of Arm, Shoulder and Hand, Upper 
Extremity Functional Scale amongst others) have been 
developed (28). However, none of the questionnaires 
can be considered to be the best or ideal outcome 
measure and there is little agreement on how the re-
sults should be evaluated (28). Recurrent symptoms 

of carpal tunnel syndrome have been shown to occur 
in 0% to 19% of patients following carpal tunnel re-
lease, with up to 12% requiring re-exploration (29). 
Common causes include incomplete release, fibrous 
proliferation, or recurrent tenosynovitis (29). Prog-
nosis for re-exploration is not as good as for primary 
carpal tunnel release, with a high recurrence rate in 
some populations. 

Pulsed radiofrequency of mixed motor and sen-
sory nerves has been reported in some case series in-
volving the suprascapular nerve with results lasting 
from 4 to 5 months (10,30, 31). Multiple radiofre-
quency treatments are applied during the procedure. 
Some authors have described rotating or moving the 
needle to a different position over the target nerve, 
allowing for additional pulsed treatments over the 
target nerve. Ultrasound has seen increasing use in 
regional anesthesia and has been shown to improve 
the quality of regional anesthetic blocks (21-23). Di-

Fig. 2. Cross section of  left cubital fossa using 12 mHz, 38 mm ultrasound probe, demonstrating RF probe (3) approaching 
median nerve (2) medial to brachial artery (1).
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rect visualization of target nerves may limit neural 
trauma, allowing for improved onset and duration 
of regional anesthetic blocks. Needle guidance for 
chronic pain intervention under ultrasound has re-
ceived increasing attention in recent years (24,25). 
However the use of ultrasound in peripheral nerves 
has not yet been reported in conjunction with Pulsed 
radiofrequency. Visualization of non radio-opaque 

neural structures allows the ability to reposition a 
radiofrequency probe at anatomically distinct points 
on the target nerve. This may provide an improve-
ment in duration and/or success of the treatment. 
Further evaluation of the use of ultrasound guidance 
in performance of pulsed radioferquency of periph-
eral nerves will require randomized trials to deter-
mine any benefit that this technique may provide.
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