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Introduction

Pain Physician Researcher (Principal Investigator)

St. Louis, MO

Dedicated to understanding the mechanisms of chronic neuropathic pain and translating 
discoveries into novels therapies
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Definitions

Peripheral neuropathy is defined as a 
disease or degenerative state of the 

peripheral nerves in which motor, sensory, or 
vasomotor nerve fibers are affected

Pain: An unpleasant sensory and emotional 
experience associated with, or resembling 
that associated with, actual or potential 

tissue damage

Neuropathic Pain: Pain caused by a lesion 

or disease of the somatosensory nervous 
system1

Nociceptive Pain: Pain that arises from 

actual or threatened damage to non-neural 

tissue and is due to the activation of 

nociceptors.



Definition and Clinical Manifestations of 
Peripheral Neuropathy

Component Gain-of-Function (Positive) Loss-of-Function (Negative)

Sensory

Pain (Burning, Stabbing, 
Shocking), Paresthesias, 

Dysesthesia, 
Hypersensitivity, Allodynia

Diminished mechanical  and 
thermal sensation, reduced 

vibration and proprioception, 
A/hyporeflexia, difficulty with 

object discrimination

Motor
Muscle cramps, 

Fasciculations, Myokymia
Weakness, Muscle Atrophy, 

A/hyporeflexia

Autonomic
Hyperhidrosis, 

Cardiovascular instability

Orthostatic hypotension, 
resting tachycardia, 

Anhidrosis, GI dysmotility, 
bladder dysfunction, sexual 

dysfunction, pupillary 
abnormalities

Peripheral neuropathy is defined as a 
disease or degenerative state of the 

peripheral nerves in which motor, sensory, or 
[autonomic] nerve fibers are affected

1.Rison, R. A. & Beydoun, S. R. Bmc Neurol 
16, 13 (2016). 



Neuropathic Pain

“Pain caused by a lesion or 

disease of the somatosensory 

nervous system1”

1. Finnerup, N. B. et al. Pain 157, 1599–1606 (2016). 
2. Finnerup, N.B., et al. (2021). Physiol Rev 101, 259–

301. 10.1152/physrev.00045.2019. 



A Visit to my Pain Management Clinic

• Prior to Visit
• Review of medical chart
• Patient-reported outcome 

measures

• Encounter
• History
• Physical Examination
• Diagnostics
• Assessment and Plan 



Diagnosing Neuropathic Pain

Finnerup, N. B. et al . Pain 157, 1599–1606 (2016)
Colloca, L. et al. Nature Reviews Disease Primers 3, 17002 (2017). 
 



Curative (Disease Modifying) vs Symptomatic 
Treatment

Catch Bucket = Symptomatic Treatment

Endpoint > Keep the Floor Dry

Fix the roof = Curative/Disease 
Modifying Treatment



Goals of Pain Management

• Significant Pain Reduction (≥50% decrease in pain intensity)
• Restore Specific Functions or Abilities
• Reduce Reliance on Opioids or High-Risk Medications
• Address Psychological and Social Factors that Contribute to or 

Exacerbate Pain
• Patient Education and Self-Management

Henry, S. G., Bell, R. A., Fenton, J. J. & Kravitz, R. L. Clin. J. 
Pain 33, 955–961 (2017). 



A Common Framework for Symptom-
Reducing Pain Therapies



Neuropathic Pain Management Toolbox

Invasiveness/Risk

Pain Medicine SpecialistsMost Physicians and Allied Clinicians Surgeons

Core Tools for Pain Physician

Procedural InterventionsPharmacotherapyExercise, Therapies, 
Lifestyle and Modalities

Structural Modification 
(Surgery)

Nerve release

Spinal Cord Stimulation

Oral Medication

Topical Medication

Exercise Cognitive Therapy

ModalitiesLifestyle



Current Treatment Algorithms for Neuropathic 
Pain

Bates, D. et al. Pain Med 20, S2–S12 (2019). 



Pharmacotherapy

The Number Needed to Treat (NNT):  Number of patients who need to 
be treated with a specific medication for one patient to experience a 
meaningful benefit, typically defined as a 50% reduction in pain 
intensity. A lower NNT indicates a more effective treatment.

Arthur, A., Kapural, L., Chiacchierini, R. P., Hargus, N. J. & Patterson, W. R. J. Pain 
Res. 17, 3449–3453 (2024). 

Finnerup, N. B. et al. Lancet Neurology 14, 162–173 (2015).

https://thennt.com/nnt/gabapentin-chronic-neuropathic-pain/



Lidocaine Infusion



High Concentration Topical Capsaicin (8%)

On-label indications (US):
Diabetic Peripheral Neuropathy
Post-herpetic Neuralgia 1.Simpson, D. M. et al. J. Pain 18, 42–53 (2017). 



Neuropathic Pain Management Toolbox

Invasiveness/Risk

Pain Medicine SpecialistsMost Physicians and Allied Clinicians Surgeons

Core Tools for Pain Physician

Procedural InterventionsPharmacotherapyExercise, Therapies, 
Lifestyle and Modalities

Structural Modification 
(Surgery)

Nerve release

Spinal Cord Stimulation

Oral Medication

Topical Medication

Exercise Cognitive Therapy

ModalitiesLifestyle



Procedural Interventions



Neuromodulation



Neuromodulation: “the alteration of 
nerve activity through targeted 
delivery of a stimulus, such as 
electrical stimulation or chemical 
agents, to specific neurological sites 
in the body.”

Knotkova, H. et al. Neuromodulation for chronic 
pain. Lancet 397, 2111–2124 (2021). 

Neuromodulation



Types of Neuromodulation Commonly Used 
in Pain Medicine for Neuropathic Pain



Spinal Cord Stimulation – What is it?



Spinal Cord Stimulation – Who is it for?

• Approved ‘on label’ indications1

• Chronic low back pain from post-
laminectomy syndrome

• Lumbar stenosis without 
claudication

• Neuropathic leg pain (i.e., 
radiculopathy)

• Complex regional pain syndrome 
(CRPS) 

• Painful diabetic peripheral 
neuropathy

• Expanded ‘off label’ use2

• Last resort treatment of moderate 
to severe (5 or more on a 10-point 
VAS scale) chronic neuropathic 
pain of certain origins (i.e., 
lumbosacral arachnoiditis, 
phantom limb/stump pain, 
peripheral neuropathy (including 
diabetic peripheral neuropathy), 
post-herpetic neuralgia, intercostal 
neuralgia, cauda equina injury, 
incomplete spinal cord injury, 
or plexopathy) that has been 
present for 12 or more months

1. Shirvalkar, P. Neuromodulation for Neuropathic Pain Syndromes. Contin.: Lifelong Learn. 
Neurol. 30, 1475–1500 (2024). 
2.https://www.aetna.com/cpb/medical/data/100_199/0194.html



Spinal Cord Stimulation – Does it work?
Assessing the Efficacy of Spinal Cord Stimulation in Managing Painful Diabetic Neuropathy: A 
Systematic Review and Meta-Analysis



Spinal Cord Stimulation – How does it work?

Joosten, E. A. & Franken, G. Pain 161, S104–S113 (2020).

Hong, A., Varshney, V., Hare, G. M. T. & Mazer, C. D. CMAJ 192, E1264–
E1267 (2020). 



Spinal Cord Stimulation - Complications

Complication SCS Mean Rate (%)
Lead Migration 15.49
Lead Fracture/Malfunction 6.37
Infection 4.89
Pain Over Implant 6.15
Device Removal 11

Eldabe, S., Buchser, E. & Duarte, R. V. Pain Med. 17, 325–336 (2016).



SCS – The Process for the Patient

• Comprehensive evaluation
• Pain psychology evaluation
• Insurance pre-authorization
• Procedure

• Trial
• Office-based lead insertion

• Permanent implant
• Operating room, same day

• Post-procedure follow up



SCS for Small Fiber Neuropathy – A Case

• Young woman with 
FGFR3+ Small Fiber 
Neuropathy, with severe 
neuropathic pain

• Tried multiple 
pharmacologic agents 
with no benefits



Pre-trial (SCS)

Post-trial 
(SCS), 6 
days

1 month 
post SCS 
permanent 
implant

“I almost feel normal again”

“My sleep definitely improved”



Types of Neuromodulation Commonly Used 
in Pain Medicine for Neuropathic Pain



Peripheral Nerve Stimulation – What is it?

Peripheral nerve stimulation 
involves stimulating nerve axons by
placing a fine electrode wire within 1 
cm.

1.Shirvalkar, P. Neuromodulation for Neuropathic Pain Syndromes. Contin.: Lifelong Learn. Neurol. 30, 
1475–1500 (2024). 



Peripheral Nerve Stimulation – Who is it for?

• Individuals experiencing pain 
in the distribution of one or two 
specific nerves, and who have 
not found relief through 
conventional care, could be 
considered for peripheral 
nerve stimulation. 

• Studied Indications Relevant to 
Peripheral Neuropathy
• Post-amputation pain (phantom 

limb)2

• Post-traumatic/post-surgical 
neuralgia3

• Nerve entrapment and 
mononeuropathy3

• Case reports: Post-herpetic 
neuralgia, occipital neuralgia, 
tibial neuropathy1.Shirvalkar, P. Neuromodulation for Neuropathic Pain Syndromes. Contin.: Lifelong Learn. Neurol. 30, 

1475–1500 (2024). 
2.Gilmore, C. et al. Percutaneous peripheral nerve stimulation for the treatment of chronic neuropathic 
postamputation pain: a multicenter, randomized, placebo-controlled trial. Reg. Anesthesia Pain Med. 44, 
637–645 (2019). 
3.Hatheway, J. et al. Reg. Anesthesia Pain Med. rapm-2023-105264 (2024) doi:10.1136/rapm-2023-105264. 



Peripheral Nerve Stimulation – Does it work?
Post-amputation Pain2

Mixed Neuropathic Limb Pain1

1.Gilmore, C. et al. Percutaneous peripheral nerve stimulation for the treatment of chronic neuropathic 
postamputation pain: a multicenter, randomized, placebo-controlled trial. Reg. Anesthesia Pain Med. 44, 
637–645 (2019). 
2.Hatheway, J. et al. Reg. Anesthesia Pain Med. rapm-2023-105264 (2024) doi:10.1136/rapm-2023-105264. 



Peripheral Nerve Stimulation – Complications

• Lead migration
• Lead fracture
• Infection
• Lack of efficacy



Peripheral Nerve Stimulation – The Process

• Comprehensive evaluation
• Pain psychology evaluation
• Insurance pre-authorization
• Procedure

• Temporary devices
• Office-based lead insertion

• Permanent devices
• Off-based trial (3-7 days)
• Permanent implant (operating 

room)

• Post-procedure follow up

Terminal branches brachial plexus in upper arm



Peripheral Nerve Stimulation in a Patient with 
Phantom Limb Pain

Lead

Sciatic Nerve

Reports 50% relief for several weeks, 
ongoing.

Most helpful with spontaneous, 
paroxysmal ‘electric shocks’ at 
night.



Looking Ahead



Neuropathic Pain Management Toolbox

Invasiveness/Risk

Pain Medicine SpecialistsMost Physicians and Allied Clinicians Surgeons

Core Tools for Pain Physician

Procedural InterventionsPharmacotherapyExercise, Therapies, 
Lifestyle and Modalities

Structural Modification 
(Surgery)

Nerve release

Spinal Cord Stimulation

Oral Medication

Topical Medication

Exercise Cognitive Therapy

ModalitiesLifestyle



Pharmacotherapy – In Development

https://www.nature.com/articles/d41573-024-00203-3



NaV1.8 Inhibition

https://clinicaltrials.gov/study/NCT06628908?intr=vx-548&rank=6Clinical Site for Trial (PI: Chamessian)



Neuromodulation

Magnetic Peripheral 
Nerve Stimulation

• New Device Hardware
• New Programming
• Expanded Neural Targets (Brain, Vagal Nerve, etc.)

Growth of Non-Invasive 
Neuromodulation

1.Dalrymple, A. N., Jones, S. T., Fallon, J. B., Shepherd, R. K. & 
Weber, D. J. Bioelectronic Medicine 11, 6 (2025).



Gene Therapy



Research – Chamessian Lab



Approach



New Pharmacology – NaV1.8 Degrader Analgesics



Patient-Specific ‘Pain in a Dish’



Follow us

https://sites.wustl.edu/chamessianlab/



Questions?
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