Peripheral Nerve Stimulation after an untavorable pain outcome following
Total Knee Arthroplasty: A Review of Two Cases
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Background

* 10-34% of patients who have a total knee replacement (TKR) have unfavorable long term

pain outcomes (1).

* When conservative measures (pharmacotherapy, physical therapy, TENS units) fail to
provide adequate reliet (2—4), nerve blocks and peripheral nerve stimulation (PNS) are
options to help with chronic knee pain. (2-7).

* Lin etal (2) describe the mechanism of PNS, discussing modulation of pain signals and
inhibiting central sensitization.

* Evidence supports PNS usage for peripheral extremity pain, neuropathic pain,
migraine/cluster headache, post-amputation pain, and complex regional pain syndrome (3,
4,7,9,10). Li et al discuss the most common indication for PNS is persistent post-surgical
pain after 3 months (10). An RCT by Deer et al showed significant improvement in pain and
quality of life (pain originated from trauma or surgery) 3 months after PNS was placed (8).

This report details two cases of peripheral mononeuropathy after TKR that

benefited from temporary PNS placement and provided long term benefit.

Case Summary

* 'Two females, 74 (Patient 1) and 58 (Patient 2) years old, came to the pain management
center over a year after their respective TKR.

* Patient 1, reported 6-10/10 left lateral leg pain, aching in quality with shooting pain, in the
distribution of the peroneal nerve.

 Patient 2, described 10/10 burning pain down her right lateral calf to her foot.

* Both were taking duloxetine and gabapentin with inadequate pain control. Both received a
diagnostic peroneal nerve blocks, Patient 1 reported 90% improvement and Patient 2
reported 100% improvement. They both recetved a temporary sciatic PNS implantation
(SPRINT system, SPR Therapeutics, Cleveland OH).

* Patient 1 noted no pain at her 1 month follow up and stated she no longer used a cane to
walk. She returned 2 months after her PNS placement, reported no pain w/ Shrs of device
usage per day, and had the leads removed. She was called one year after removal of the
stimulator and continues to have no pain.

* Patient 2 reported continuous usage of her PNS at her 2 week follow up and 0/10 pain. One
week afterwards the leads were accidentally dislodged while she was in the shower, she did
not notice a return of her pain. She reported a few months of relief after her stimulator was

dislodged, then reported a slow return to her baseline pain.

Figure 1a and 1b: Figure 1a (left) represents an ultrasound image of the Left peroneal nerve block of Patient 1. Figure 1b (right)

represents the Right peroneal nerve block of Patient 2, in the center of the image the peroneal nerve and tibial nerve are clustered.
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Figure 2: Figure 2 represents peripheral nerve stimulator placement near the sciatic nerve for Patient 1. The ultrasound image is placed
longitudinally with the sciatic nerve, and the stimulator 1s noted above the sciatic nerve with an arrow. The introducer needle 1s to the

right of the picture, being withdrawn.

Discussion and Conclusion

* PNS can be considered in the treatment algorithm for patients with chronic knee pain and
post TKR pain (2-7).

Given success with more conservative management (physical therapy, pharmacotherapy,
TENS, nerve block/RF denervation), PNS is not a first line choice (2-4, 10). Li et al
surveyed pain providers and found PNS to most frequently be a 4th line intervention, and

the most common indication was persistent post-surgical pain after 3 months (10).

Pilot studies have shown that peripheral nerve stimulation for 60 days can provide pain relief
that is sustained for periods of time longer than the stimulator 1s active (2-7, 11). Reviews
discuss improvement in pain well after the 60 days the PNS i1s in place (2—7), which is in line
with the experience of our patients.

PNS might be considered an alternate intervention for the 10-34% of patient who have

unfavorable pain outcomes after TKR (1).

While most case reports of knee pain management using peripheral nerve stimulator

describe placement of leads over saphenous nerve.

* Lietal survey data showed the distal common peroneal, tibial, and sural nerves were the
most commonly targeted (10)

* In these two cases, we placed them over the peroneal nerve since the pain distribution

was more lateral. This approach 1s in line with more recent survey data (10)

Our cases demonstrate the success of a trial of peripheral nerve stimulation,
with improvements in pain past the 60 day period of active stimulation.
While, temporary and permanent peripheral neuromodulation are currently
not first line therapy, some authors postulate its use earlier in the treatment
algorithm as more data is published (7).
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