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Brief Report

Peripheral Nerve Stimulation Enters the Mainstream: A New
Era for Long-Term, Non-Pharmacologic Pain Management

Arun HS Kumar#*

Stemcology, Department of Veterinary Biosciences, School of Veterinary Medicine, University College-Dublin, Belfield, Dublin, IRELAND.

ABSTRACT

Chronic pain affects over 150 million individuals across Europe and the United States, posing a
major public health challenge due to its complexity, persistence, and limited treatment success.
This report briefly outlines a recent study presenting the largest real-world registry to date on
micro-implantable peripheral nerve stimulation (PNS), including over 2,200 patients with chronic
peripheral neuralgia or neuropathy. In this study 94% of patients reported clinically meaningful
improvements which highlights the broad applicability, consistency, and durability of micro-IPG
PNS in clinical management of chronic pain. Compared to conventional non-pharmacologic
modalities such as CBT, physical therapy, acupuncture, and TENS, implantable PNS offers deeper,
more targeted neuromodulation without reliance on patient adherence or exposure to systemic
side effects. While challenges such as surgical implantation, patient selection, and cost remain,
PNS stands poised to become a front-line, precision-based therapy for chronic neuropathic pain.
To realize its full potential, broader access through primary care integration, provider training,
digital support tools, and reimbursement reform is essential. As healthcare shifts away from
opioids, PNS offers a transformative option to address chronic pain with long-term efficacy,
safety, and scalability.
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INTRODUCTION

Chronic pain has long resisted easy solutions."? As opioid reliance
wanes and the limitations of conventional therapies become more
evident,* patients and clinicians alike are turning to more durable,
targeted, and non-pharmacologic solutions. In this context, the
large-scale real-world registry data presented by Hatheway et
al.,;> offers a pivotal moment in the evolution of chronic pain
care. Their study the largest of its kind to date on implantable
Peripheral Nerve Stimulation (PNS) builds decisively on earlier
clinical trial evidence (COMFORT randomized controlled trial;
Trial registration number: NCT05287373),° demonstrating that
micro-implantable PNS devices offer consistent, long-lasting
relief across a diverse chronic pain population.

Chronic pain affects an estimated 100 million people across
Europe and more than 50 million adults in the United States,
making it one of the most widespread and debilitating health
conditions globally.”'° In the European Union alone, studies
estimate that nearly 20-30% of adults suffer from chronic
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pain, with approximately 7-8% affected by neuropathic pain,
a particularly persistent and distressing form caused by nerve
damage or dysfunction.'"'? Pharmacological options for managing
chronic pain include Nonsteroidal Anti-Inflammatory Drugs
(NSAIDs), opioids, anticonvulsants (gabapentin and pregabalin),
antidepressants (duloxetine and amitriptyline), muscle relaxants
(baclofen, tizanidine), NMDA receptor antagonists Ketamine),
cannabinoids and topical agents (capsaicin or lidocaine).'***
While these therapies can offer symptomatic relief, particularly
in nociceptive pain, their efficacy for neuropathic pain is often
limited, with less than half of patients achieving clinically
meaningful pain reduction.'®'* Additionally, side effects ranging
from dizziness, sedation, and gastrointestinal disturbances to
the risk of dependence and misuse (especially with opioids)
complicate long-term use.?** As a result, a substantial proportion
of chronic pain sufferers across both the EU and the U.S. remain
inadequately managed,”** reinforcing the urgent need for novel,
safer, and more targeted non/pharmacological solutions.

Addressing the unmet need the PNS registry included over 2,200
patients with chronic peripheral neuralgia or neuropathy who
received a micro-implantable pulse generator (micro-IPG).>¢ The
diversity of cases spanning the trunk, extremities, head, and neck,
reflects the widespread and often intractable nature of chronic
pain. Yet the results were remarkably uniform: 94% of patients
achieved a clinically meaningful response, with nearly two-thirds
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reporting they were “very much” or “much” improved. These
findings weren’t limited to one anatomical area or pain condition,
suggesting broad utility and reinforcing the generalisability of
PNS as a front-line intervention. This study’s strength lies not
only in its impressive sample size but in its real-world setting.
Randomized controlled trials are invaluable, but they often
operate under highly controlled conditions, with strict inclusion
criteria that limit broader applicability. Hatheway and colleagues'
registry provides a compelling counterpoint: that micro-IPG PNS
works consistently well outside the confines of a trial, in patients
living with real-world complexities, comorbidities, and variable
follow-up. This level of external validity is critical if PNS is to
move from specialized clinics into widespread adoption across
pain management practices.

These findings also demand a closer comparison with current
non-medical and non-surgical pain management strategies.”*
Modalities such as physical therapy, Cognitive-Behavioural
Therapy (CBT), acupuncture, mindfulness meditation, and
Transcutaneous Electrical Nerve Stimulation (TENS) have long
served as staples in conservative care.””* They are generally safe,
widely accessible, and can offer meaningful relief, especially when
delivered as part of a comprehensive, multidisciplinary pain
management program.”? However, the effectiveness of each
modality varies significantly depending on the individual, the
nature of the pain, and the duration of treatment. Physical therapy
focuses on restoring function and mobility through exercises and
postural training. Its greatest strengths lie in its ability to improve
musculoskeletal alignment, enhance circulation, and strengthen
supportive muscle groups. It is especially effective for mechanical
or injury-related pain.’** However, its benefits often plateau in
cases of chronic neuropathic pain, where structural rehabilitation
may not address the underlying nerve dysfunction. CBT offers
psychological tools to reshape pain perception, reduce anxiety
and depression associated with chronic pain, and improve coping
strategies. Its merit lies in addressing the emotional and cognitive
components of pain, which can amplify or prolong discomfort.
Nevertheless, CBT does not target the physiological source of
neuropathic pain and may be insufficient as a standalone therapy
for severe cases with pronounced sensory abnormalities.****
Acupuncture, an ancient modality rooted in traditional medicine
practice, is believed to stimulate the nervous system and promote
endogenous pain-relief mechanisms through the release of
neurotransmitters like endorphins.*?¢ Some patients experience
significant symptom relief, particularly for musculoskeletal and
tension-related pain. However, scientific evidence for its efficacy
in chronic neuropathic pain is mixed, and therapeutic outcomes
can be inconsistent across practitioners and treatment settings.
Mindfulness meditation and other mind-body techniques can
modulate pain perception by enhancing awareness and promoting
relaxation. These approaches reduce stress, improve emotional
resilience, and have been shown to positively affect pain intensity
and quality of life.”** However, their impact tends to be modest
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and highly dependent on patient commitment and consistency
over time. They often work best as adjuncts rather than primary
interventions. TENS delivers low-voltage electrical impulses
to disrupt pain signalling pathways. It is non-invasive, easily
administered at home, and can provide temporary relief.*** That
said, its analgesic effects are often short-lived, and its efficacy for
chronic neuropathic pain remains inconclusive. Many patients
develop tolerance or find the sensation unpleasant, which can
reduce adherence.

What differentiates PNS from other used

non-pharmacological approaches, especially the newer micro-IPG

currently

systems is not just its targeted delivery but also its durability and
precision.*® By directly stimulating specific peripheral nerves
involved in pain signalling, PNS avoids systemic side effects
and enhances localized neuromodulation. Unlike TENS, which
delivers low-intensity stimulation superficially, implantable
PNS reaches deeper, more clinically relevant targets and can be
customized in terms of intensity, frequency, and timing. This
translates to greater control over symptoms and fewer daily
limitations particularly valuable for patients whose quality of
life has been significantly eroded by chronic pain. Furthermore,
PNS sidesteps the challenges of patient adherence that often
limit behavioural and physical therapies.””*' The implantable
nature of the device means continuous, passive benefit without
reliance on patient motivation or access to trained therapists.
This is especially relevant for patients in rural or underserved
settings, where long-term access to pain psychologists or physical
therapy is constrained. Despite the demonstrated benefits,
challenges remain. PNS, while minimally invasive, requires
surgical implantation. That necessitates access to trained pain
specialists, upfront costs, and appropriate patient selection. Like
any interventional therapy, it is not universally appropriate,
and long-term safety and device longevity continue to be areas
of active study. Yet, when placed alongside other conservative
modalities, the magnitude and consistency of effect observed in
this registry elevate PNS from an experimental option to a central
pillar of pain care.

Hatheway et al.,>¢ have made a powerful case for the integration
of implantable PNS systems into the broader landscape of chronic
pain treatment. As healthcare systems shift away from opioids and
demand more effective, non-pharmacologic, long-term solutions,
PNS stands out not just as an adjunct but potentially as a first-line
therapy for select patients. The real-world data confirms what
trials have hinted: we now possess the tools to address chronic
neuropathic pain with precision, safety, and lasting efficacy.
One of the most promising developments enhancing the utility
and adoption of PNS is the incorporation of image-guided
approaches such as ultrasound and fluoroscopy, which allow for
accurate lead placement, reduced procedural complications, and
personalized targeting of the affected nerve. These techniques
not only improve clinical outcomes but also shorten procedure
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times and reduce the learning curve for new providers, making REFERENCES

PNS more accessible in both specialist and primary care settings.
Importantly, the integration of PNS with pharmacological
therapies holds substantial potential for optimizing treatment
outcomes. For patients with chronic neuropathic pain, combining
PNS with targeted pharmacologic agents may provide additive or
synergistic effects, enhance pain relief while potentially reduce the
required dosage and duration of medication use. This multimodal
approach supports individualized care plans that can address both
peripheral and central mechanisms of pain, improve functional
status, and minimize long-term drug-related side effects. As
such, careful co-administration of PNS and pharmacological
agents, guided by ongoing assessment and imaging technologies,
represents a clinically pragmatic strategy to maximize patient
benefit while advancing precision pain management.

To embed PNS more broadly into routine primary care practice,
several solutions are needed: streamlined training programs for
primary care providers, integration of device support teams for
technical guidance, and simplified reimbursement pathways.
Additionally, developing standardized protocols and leveraging
digital platforms for remote monitoring and troubleshooting can
enhance usability and follow-up eficiency. Expanding access
to PNS delivery from pain specialists to trained primary care
physicians offers significant advantages, most notably earlier
intervention, increased patient reach in underserved areas, and
reduced referral delays. With adequate support and training,
primary care-led PNS delivery can complement specialist care,
creating a tiered, scalable approach to managing chronic pain
more effectively and equitably across diverse healthcare settings.

CONCLUSION

In conclusion, the findings from this recent large-scale
real-world registry mark a pivotal advancement in chronic
pain management, particularly for patients suffering from
neuropathic pain conditions that have long eluded effective
treatment. By demonstrating consistent, meaningful pain relief
across a diverse patient population using micro-implantable PNS,
the study provides compelling evidence for the broader clinical
adoption of this technology. The integration of image-guided
placement techniques and the potential for synergistic use with
pharmacological agents may enhance its precision and utility.
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