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INTRODUCTION

Chronic intractable lower extremity nerve pain that is not responsive to conventional
nonoperative or operative methods of treatment can pose a difficult management problem.  The
physical, psychological, social and economic consequences of long-term pain can be considerable.

Although the use of peripheral nerve stimulation (PNS) has been described for the
management of chronic intractable neurogenic pain in the upper extremity, reports on its use in the
lower extremity are sparse.  This report is a retrospective review of the preliminary results of a
consecutive series of patients with intractable, lower extremity nerve pain treated with PNS.

MATERIALS AND METHODS

We retrospectively reviewed 15 consecutive patients with intractable, lower extremity nerve
pain.  There were eight women and seven men with an average age of 40 years (range, 23 to 53
years).  Mechanism of primary nerve insult included: crush injury (seven patients), stretch/traction
injury (four patients), idiopathic (three patients) and repetitive trauma (one patient).

All the patients had evidence of intraneural compromise.  All had failed nonoperative
management modalities.  The intraneural pathology was a result of the initial nerve insult, subsequent
surgery, or a combination of these.  The average duration of symptoms before PNS was 45.6 months
(range, 13 to 92 months).  The average number of previous surgeries was 2.3 (range, 0 to 12
surgeries).  Of the 15 patients, 12 had at least one previous surgery for management of the neurogenic
pain.  Of these 12 four patients had only one surgery (neurolysis) before PNS.  Of the remaining
patients, two had revision neurolysis, three had vein wrapping after failed neurolysis, two had
primary transection and burial, and one had transection after failed neurolysis.  Six of the 15 patients
had stimulation of a single nerve.  The remaining nine patients had stimulation of between 2 and 4
nerves.  Nerves stimulated included the posterior tibial nerve (12 patients), sural nerve (five patients),
superficial peroneal nerve (five patients), medial planter nerve (one patient), first branch lateral
plantar nerve (one patient) and calcaneal nerve (one patient).

All the patients in this study had failed extensive nonoperative management.

SURGICAL TECHNIQUE

Assuming a site of nerve damage in the foot or ankle, the patient=s entire lower extremity
from the groin downward is prepped and draped.  It is important to use a bipolar cautery as the use
of a unipolar cautery can adversely affect the implanted stimulator device.  An incision is made in
the lower leg over the course of the effected nerve.  The fascia is exposed and the lead is placed over
the fascia with the electrode side contacting the fascia.  Using 4-0 nylon, and 4-0 Vicryl, the lead is
secured to the fascia in situ.  It is important not to pierce the underlying muscle or tendon with the
stitch so that the graft end and it secured fascia can be then removed by incising around the perimeter
of the lead.  Next the lead-and-fascial combination is inspected to ensure that the electrodes are well
covered by grafts without any exposed metal.  The fascial graft and lead are then wrapped in a moist,
saline gauze and then place out of the way.  Next the subfascial dissection is carried out to expose
the underlying affected nerve.  The nerve is released circumferentially, being careful not to minimize
the trauma to the nerve.  Next the wound margins are injected with local anesthetic; while injecting
the tissues, care is taken to avoid inadvertently bathing the nerve.  The patient is then reversed from



anesthesia and using the lead fascial unit which is then hooked to an external stimulator device, the
patient is tested.  First the patient is checked to identify the area of the preoperative pain by palpating
the zone of tenderness and identifying any trigger points.  We then begin stimulation, and ask the
patient to tell us the area of the foot they are experiencing paresthesia.  If we have the area of pain
covered by paresthesias, then we will begin palpating this area.  Ultimately, we palpate firmly enough
to induce stress that preoperatively would aggravate the pain.  We also palpate the trigger points to
see if the pain is relieved with the stimulation.  Once the optimal coverage and pain relief is achieved,
the patient decision is made as to whether the pain relief is adequate to implantation of the pulse
generator.  If there is any question to the coverage and pain relief, then a temporary device is used
to permit the patient and doctor to evaluate the effects of the stimulator over the next 5 to 6 days.
 If after that time the stimulation is not adequate, then a decision is made to either adjust the
placement and do another wake up test or to remove the lead altogether.  If the stimulation is
determined to be adequate, then at the second stage final implantation of the nerve stimulator is
performed.

The pulse generator/receiver is inserted through a 5-inch incision (1 cm deep).  This depth is
important as if the device is placed deeper then the communication between external controlling
devices would be impaired.  A pocket at this depth is created to accommodate the
generator/stimulator.  Using a tunneling device, connecting wires are placed between the lead and
the pulse generator.  The connection points are protected with a silicon sleeve to keep fluid from
interfering with the transmission, and the wires are anchored in place.

POSTOPERATIVE MANAGEMENT

The patient's leg is splinted for 2 weeks postoperatively.  This is followed by progressive
range-of-motion exercises and weightbearing as tolerated.  The electrical signal of the PNS device
is adjusted at each follow-up visit until optimal pain control is achieved.

RESULTS

Retrospective follow-up was available for all patients.  Average length of follow-up after PNS
was 16 months (range, 10 to 34 months).  Pain scores improved from an average of 9.5 points (range,
8 to 10 points) preoperatively to an average of 5.2 points (range, 2 to 8 points) postoperatively.  The
average time to maximum decrease in pain after PNS was 3.5 months (range, 1 to 9 months). 
Dysfunction scores improved from an average of 8.7 points (range, 7 to 10 points) to an average of
6.2 points (range, 3 to 10 points) postoperatively.  Work status for the patient cohort did not change
significantly:  14 patients did not change their work status, and one patient improved from not
working to working lighter duties full time.  Of the 15 patients, 14 were satisfied with the procedure
(with or without reservation).  Ten cases were involved in Workman's Compensation claims and of
the 11 patients not working, eight were Workman's Compensation cases.  All patients had some
improvement in their pain level but none had complete relief of symptoms.

In terms of walking, eight patients did not change their ambulation status (three remained
housebound, four light-, and one full-community ambulators).  Seven patients improved their
ambulation status, five from being housebound to light-community ambulation and two from light-
to full-community ambulation.  Duration of symptoms did not influence outcome.  Complications
occurred in two patients.  The first occurred in a patient early in the series, the wire from the electrode



stimulating the sural nerve was passed anterior to the tibia and this caused postoperative discomfort
from the wire rolling over the bone, necessitating revision surgery.  After this (second) revision
surgery, the electrode position was changed and there was a loss of stimulation that required a third
revision.  Another patient had good pain relief from the stimulator but she requires a change of
battery every 5 months because of excessive usage.  Even though these patients may not have
returned to work or changed their ambulation status, they are able to sleep better, walk around the
house more comfortably, and generally feel their quality of life and psychological well being have
improved.

DISCUSSION

Peripheral nerve stimulation, unlike transcutaenous electrical nerve stimulation and spinal
cord stimulation, is directly applied to the affected nerve or nerves and has been used successfully
to control upper extremity nerve pain.  Successful results in the upper extremity reported in 53% of
patients by Nashold et al,3 complete relief of pain in 58% by Waisbrod et al,4 and 84% had
symptomatic improvement in a series by Cooney.1

Hassenbusch et al2 reported on 30 patients who underwent PNS, 12 of which were for lower
extremity nerve pain. In this subgroup, they all had stimulation of a single nerve, seven involving the
posterior tibial nerve and five involving the common peroneal nerve. Of the 12 patients, two had
good results, both of which had stimulation of the posterior tibial nerves.   (The lack of success in
this study may have represented inclusion criteria or technical factors.)

Our study, in which 14 of the 15 patients were satisfied, reporting decreasing pain, improved
function and quality of life, reflected a different experience.  Our selection criteria was defined, and
our technical protocol, performed by an orthopaedic surgeon (LCS) who operates solely on lower
extremities, was specific.

Selection of appropriate surgical candidates is important in the use of PNS to control chronic
nerve pain.  PNS, in our experience, is most effective for patients with intraneural causes for pain,
and thus the patients= evaluation should be directed towards identifying these cases.  A history of
stretch or crush injury, or neuroma in continuity, all suggest a component of intraneural pathology.
 No response, ie no pain relief, to previous neurolysis may also challenge as a etiology external nerve
compression and supports and intrinsic nerve compromise.  Physical examination may reveal
dermatomal areas of numbness or focal-positive percussion test that can indicate neuroma or
neuroma in continuity.  In distinction, patients with extraneural pathology may have visible or
palpable evidence of scarring or a palpable mass.  Pain with range of motion of the adjacent joint is
also suggestive of the scar-tissue tethering of the nerve.  Electrodiagnostic studies may be helpful in
identifying intraneural damage, however, normal electrodiagnostic studies do not exclude intraneural
pathology.  Conduction delays and decreased amplitudes may support extraneural compression.  We
selected patients for PNS who had these features of intrinsic compromise, and who failed nerve
release transection, transposition, grafting and anastomosis.  Patients with extraneural pathology
should do well with neurolysis, revision neurolysis with vein wrap and only proceed to PNS if they
fail to achieve relief.

Patients with chronic nerve pain due to intrinsic nerve compromise who have not responded
to other surgical techniques should be considered for PNS.  Although in our series, PNS did not
provide complete relief of symptoms in any of the patients.  They all experience some improvement
in their pain level.  They also felt an improvement in their quality of life and psychological well-being.



 Further follow-up is required to assess the long-term results of PNS for the management of
intractable lower extremity nerve pain.
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