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Why This Matters Now

3 in 10

US adults live with chronic pain

50+ yrs

PNS has existed as a concept — but only 
recently became practical

2015

FDA cleared percutaneous PNS leads, 
changing accessibility

The push toward non-opioid, minimally invasive, reversible options has moved PNS from a niche last resort to a 
mainstream part of the interventional toolbox.
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Learning Objectives

1 Review the current evidence supporting peripheral nerve stimulation for select chronic pain 
conditions.

2
Identify patients who are most likely to benefit from referral for peripheral nerve stimulation.

3 Incorporate peripheral nerve stimulation into evidence-based, multimodal chronic pain 
management.



Today's Roadmap

1
The Science Mechanism, history, and delivery systems

2
The Evidence Condition-by-condition review of the data

3
Patient Selection Indications, contraindications, and the trial process

4
Practice Integration Multimodal fit, referral pathway, and a case example
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The Science

Mechanism, history, and how delivery has evolved



How PNS Works: The Gate Control Theory

• A small electrode is placed near a target peripheral nerve.

• Low-level electrical current selectively activates large, 
fast-conducting A-beta fibers.

• A-beta activation inhibits transmission of nociceptive 
signals carried by A-delta and C fibers at the dorsal horn.

• Net effect: pain signal is "gated" before it reaches 
conscious perception, without destroying the nerve.

Reversible. Non-destructive. Targeted.

Unlike ablation or neurolysis, PNS does not damage the nerve. 

Stimulation parameters can be adjusted or the device removed 
entirely — an important discussion point for patients weighing 
their options.

Contrast with:

• Spinal cord stimulation — targets dorsal columns, broader field

• Radiofrequency ablation — destructive, not reversible

• Nerve blocks — diagnostic/short-acting, not a long-term solution 
alone
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From Electric Eels to Ultrasound-Guided Leads
A rapid evolution in delivery, not concept

Ancient Rome

Electric fish applied to painful body parts 
— the earliest recorded electroanalgesia

1960s–70s

First surgical PNS implants for 
neuropathic limb pain and trigeminal 
neuralgia

2015

FDA clears percutaneous, ultrasound-
guided PNS leads — no open surgery 
required

Today

Two practical delivery models used side-
by-side in clinic

Temporary / 60-Day System

• Percutaneous coiled lead, wearable external stimulator

• Left in place up to 60 days, then removed in-office

• No permanent implant — lower up-front risk and cost

Traditional Implantable System

• Short trial (~7 days) followed by permanent IPG implant if successful

• Fully internalized system, patient-controlled settings

• Better fit for durable, well-localized single-nerve pain
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The Evidence

What the data show, condition by condition



The Big Picture: What Recent Reviews Show

2025 Systematic Review & Meta-Analysis of RCTs (Pain Physician)

Across RCTs spanning 1966–Feb 2025: fair (Level III) evidence, moderate certainty, moderate strength of recommendation for implantable PNS 

following a trial, selective lumbar medial branch stimulation without a trial, and temporary 60-day PNS.

2025 Meta-Analysis of Durability, up to 24 Months (106 studies, n = 9,272)

Implantable PNS provides persistent, clinically meaningful analgesia sustained up to 24 months. Largest effect sizes seen in pelvic and upper-

extremity pain; smallest in truncal pain. Certainty of evidence rated low-to-moderate given reliance on observational data.

Honest framing: this is real, reproducible signal — not Level I proof across the board. Quality of evidence varies significantly by condition, 
which is exactly why we're reviewing them individually.
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Migraine & Occipital Neuralgia STRONGEST EVIDENCE

• PNS of occipital nerves has the most mature evidence base in the field, including 
multiple double-blinded randomized controlled trials.

• One RCT: 12 weeks randomized, then 40 weeks open-label. Active PNS reduced 
headache days by 8.5 days/month vs. baseline (p < 0.0001).

• 30% and 50% responder rates of 60% and 35% respectively at one year.

• Occipital and trigeminal PNS for neuralgia: Level III evidence, but most observational 
series show >50% relief in the majority of patients.

Level I–II

evidence for migraine specifically — the 
best-supported indication in this talk
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Chronic Low Back Pain MODERATE EVIDENCE

• Multicenter RCT: subcutaneous nerve stimulation + conventional medical 
management (CMM) vs. CMM alone in failed back surgery syndrome (FBSS) — 38 vs. 
36 patients.

• Selective lumbar medial branch stimulation can be trialed without a formal trial period 
per 2025 GRADE synthesis — a practical, lower-friction pathway.

• 60-day percutaneous PNS shows durable, clinically significant improvement in pain 
and pain interference for many low back etiologies, including post-surgical and non-
specific mechanical pain.

• Best candidates: pain not amenable to further surgical correction, with a clear, 
localizable nerve target (e.g., cluneal or medial branch distribution) rather than diffuse 
axial pain.

Level III

fair evidence, moderate certainty per 
2025 GRADE-based synthesis
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Hemiplegic & Chronic Shoulder Pain GOOD EVIDENCE, UNDERUSED

• Three RCTs specifically in hemiplegic (post-stroke) shoulder pain demonstrate safe, 
effective, practical application.

• Wilson et al. prospective RCT (n=25): average pain reduction from 7.5 to 3.2 on NRS.

• Oswald et al. prospective case series (n=42 implants): 78% of patients reported 
significant improvement, 71% average pain reduction, 72% improvement in activity 
level.

• Responder rates in contemporary post-stroke shoulder and osteoarthritis cohorts now 
regularly exceed 80% in some series.

• A genuinely underutilized indication — many stroke and orthopedic patients with 
refractory shoulder pain never hear about this option.

>80%

responder rates reported in some 
contemporary shoulder pain series
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Chronic Knee Pain (OA & Post-TKA) EMERGING EVIDENCE

• 2025 retrospective analysis of 60-day PNS in 18 patients with chronic knee pain, 
compared to conventional medical management controls.

• Growing role for patients with osteoarthritis who are poor surgical candidates, or with 
persistent post-total-knee-arthroplasty pain.

• PNS targets genicular or femoral/sciatic branches depending on pain distribution —
again, a localizable-nerve-target requirement.

• Positioned as a bridge or alternative for patients wanting to avoid or delay further 
knee surgery, or who have pain despite a technically successful TKA.

New in 2025

growing literature base; still smaller 
sample sizes than back, shoulder, or 

headache data
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Neuropathic Pain & Phantom Limb Pain MIXED / SELECT INDICATIONS

• Systematic review of implantable PNS for peripheral neuropathic pain: phantom limb 
pain was the only indication reaching moderate-level evidence.

• Other neuropathic indications (CRPS, painful mononeuropathy, post-herpetic 
neuralgia, ilioinguinal/genitofemoral neuralgia) supported mostly by case series and 
small cohorts.

• Peripheral field stimulation and dorsal column stimulation remain reasonable 
alternatives or adjuncts when PNS access to the specific nerve is not feasible.

• Future prospective, adequately powered trials are still needed across most of these 
individual neuropathic subtypes.

Phantom Limb

the one neuropathic indication with 
moderate-level evidence in systematic 

review
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Perioperative & Postoperative Pain RAPIDLY GROWING

• Over 18 million orthopedic procedures performed annually in the US, with 
pharmacologic management still the primary analgesic mode.

• 2025 systematic review: 11 articles from 9 distinct studies (6 RCTs) on temporary PNS 
after knee, shoulder, hip, foot, and ankle surgery.

• Used both in the acute perioperative phase and for chronic postoperative pain, with a 
non-opioid, non-addictive mechanism.

• Represents a meaningful opioid-sparing strategy for orthopedic and surgical partners 
— a strong collaborative opportunity for pain medicine.

6 RCTs

included in a 2025 systematic review of 
temporary PNS in orthopedic surgery
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Patient Selection

Who to consider, who to avoid, and how the trial works



The Core Candidate Profile

Core Indications

• Chronic pain lasting more than 3 months

• Documented failure of less invasive treatments (medications, 
physical therapy, nerve blocks)

• Pain localized to the distribution of a single, identifiable 
peripheral nerve

• Absence of surgical / procedural contraindications

• No further corrective surgical options exist, or patient wishes to 
avoid/delay surgery

Contraindications & Exclusions

• Active or uncontrolled coagulopathy

• Active local or systemic infection

• Diffuse, non-localized neuropathy (poor target for a single-nerve 
therapy)

• Anatomy or pathology better suited to dorsal column / dorsal root 
stimulation

• Unaddressed significant psychiatric or substance use comorbidity 
that would impair trial interpretation
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The Trial-to-Implant Pathway

1 Confirm the target Diagnostic nerve block confirms the pain generator and predicts stimulation response.

2 Place the trial lead Percutaneous, ultrasound-guided lead placement — an office-based procedure, no incision.

3 Trial period
5–7 days (implantable pathway) or up to 60 days (temporary system), with patient-reported outcomes 
tracked daily.

4 Evaluate response
Meaningful threshold is typically ≥50% pain reduction plus functional improvement, not pain score 
alone.

5 Decide & proceed
Responder → permanent implant (if using implantable system) or trial lead simply removed (60 -day 
system, no further step).
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Risk Profile: Favorable, but Not Zero

Infection Low incidence; higher with longer indwelling time (60-day system) — monitor site closely.

Lead migration / fracture Most common device-related complication; often correctable without surgery.

Nerve irritation or injury Uncommon with ultrasound guidance; typically transient if it occurs.

Device-related discomfort Some patients report uncomfortable stimulation sensations requiring reprogramming.

No permanent destructive injury to the 
nerve itself

A key safety differentiator vs. ablative techniques.
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Practice Integration

Where PNS fits in a multimodal plan, and how to refer



PNS in the Multimodal Pain Ladder

Foundation Medication optimization, physical therapy, sleep, activity pacing, behavioral health support

Diagnostic clarity Targeted diagnostic blocks to confirm the pain generator before escalating

Reversible neuromodulation PNS trial as a low-risk, non-destructive next step when a single nerve is implicated

More invasive / permanent options
Ablation, spinal cord stimulation, or surgery reserved for appropriate, 
confirmed candidates

PNS is not a replacement for the foundation — it's most effective layered on top of ongoing conservative and behavioral care.
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A Quick Referral Checklist

✓
Pain present > 3 months and refractory to appropriate conservative care

✓
Pain localizes to a single, identifiable peripheral nerve distribution

✓
No uncontrolled coagulopathy or active infection

✓
Reasonable expectations discussed — this is a trial-first, reversible therapy

✓ Consider PNS earlier for migraine/occipital neuralgia, hemiplegic shoulder pain, and post-op orthopedic pain — the strongest 
evidence indications



Case Vignette: Tying It Together

• 62-year-old with hemiplegic shoulder pain, 18 months post-stroke

• Failed: sling support, physical therapy, oral analgesics, and two corticosteroid injections

• Diagnostic axillary nerve block → 80% transient relief, confirming the pain generator

• Percutaneous PNS trial placed near terminal branches of the axillary nerve to the deltoid

• 7-day trial: pain reduced from 8/10 to 2/10; sleep and range-of-motion both improved

• Proceeded to permanent implant; sustained benefit reported at 6-month follow-up, now weaning off scheduled 
analgesics
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Key Takeaways

The evidence is real but uneven: strongest for migraine/occipital neuralgia and hemiplegic shoulder pain, solid and growing for low 
back and perioperative pain, earlier-stage for knee and most neuropathic pain.

PNS is reversible and non-destructive — a genuine 'trial before you commit' option that lowers the stakes of trying.

The best candidates have pain confined to a single, identifiable peripheral nerve and have failed appropriate conservative care.

PNS works best as one layer of a multimodal plan — not a replacement for medication management, PT, or behavioral health.
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Thank You
Questions & Discussion
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