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Dorsal Root Ganglion Stimulation: Future
• CONSULTANT: SORRENTO THERAPEUTICS – RESINIFERATOXIN
• GRANT/RESEARCH SUPPORT: WEX PHARMACEUTICALS –

HALNEURON (TETRODOTOXIN)
• SPEAKER’S BUREAU: NONE
• SHAREHOLDER: NONE
• OTHERS: 

• Co-director of Advocacy and Legislative Fellowship, North American 
Neuromodulation Society

• Board of Directors (Founding Secretary), Pacific Spine and Pain Society
• Board of Directors, American Society of Pain and Neuroscience

This presentation DOES contain off-label and/or investigational uses 
of drugs or products.



Dorsal Root Ganglion Stimulation
• Learning Objectives

• What is Dorsal Root Ganglion Stimulation?
• What are the Budapest Criteria for CRPS?
• How does DRG Stimulation change blood flow and blood pressure?

• Literature References 
• Deer TR, Levy R, Kramer J, et al.  Dorsal root ganglion stimulation yielded higher treatment 

success rate for complex regional pain syndrome and causalgia at 3 and 12 months: a randomized 
comparative trial.  Pain 2017; 158: 669-681.

• Graham R, Sankarasubramanian V, Lempka S. Dorsal Root Ganglion Stimulation for Chronic Pain: 
hypothesized mechanisms of action.  The Journal of Pain 2022: 23 (2); 196-211. 
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What is 
Dorsal Root 
Ganglion 
stimulation?

• Definition: ”the alteration of nerve 
activity through targeted delivery 
electrical stimulation to the dorsal root 
ganglion”

• Designed to address the lack of precision 
for SCS to treat chronic pain

• How is DRG different from SCS
• Targeted stimulation at the site of pain
• Less energy for stimulation
• Can be paresthesia-free
• Less movement of leads with activity



Dorsal Root Ganglion from medical school



Various mechanisms of action



DRG Stimulation Mechanisms of Action

• Direct neural response to DRGS
1. Driving pain-inhibition 

circuitry
2. Augmenting low-pass 

filtering at T-junction of 
primary sensory 
neurons

3. Suppressing 
hyperexcitability of 
PSNs in chronic pain 
states

• Indirect effects of DRGS
• Spinal / segmental effects
• Supraspinal

• Effects on Glia



T-junction for 
Dorsal Root 
Ganglion
• T-junction is the region where the 

axon bifurcates spinally and 
peripherally

• T-junction is a large node of Ranvier; 
peripheral axon larger than spinal 
axon

• Can produce a low-pass filtering 
effect on action potentials

• DRGS may provide analgesia by 
augmenting the filtering property in 
the DRG neurons responsible for pain 
pathophysiology



Autonomic 
Neuromodulation



NEUROGENIC INFLAMMATORY REFLEX ARC1

Chiu I, et al. Neurogenic inflammation and peripheral nervous system in host defense and immunopathology.  
Nature Neuroscience 2012 11

1. Chiu 2012



Lane 
Medical 
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search for 
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Subcategories from Medline search

Abdominal pain Avascular Necrosis 
of the hip

Cervical CRPS
Chemotherapy 

induced 
neuropathy

Knee pain Pelvic Pain: groin 
pain, coccydynia

Post-herpetic 
Neuralgia Supraspinal effects

Thoracic neuralgia 
post surgical

Ventricular 
arrhythmogenicity



Clinicaltrials.gov



Budapest Criteria for CRPS



Complex Regional Pain 
Syndrome

• NIH definition: a broad term describing excess and prolonged pain and inflammation 
that follows an injury to an arm or leg.
• Historically, CRPS-1 (RSD) when there was uncertainty about the exact nerve injured
• If a specific nerve is injured, diagnosis is CRPS-II (causalgia) 

• Pain in CRPS and Causalgia (US label- which states in accordance with ACCURATE study 
causalgia does not need to meet Budapest criteria), many prospective studies, excellent 
outcomes
• Post-surgical nerve pain: post-thoracotomy, post-mastectomy
• Peripheral neuropathies: ilioinguinal 



Ongoing clinical 
studies

Cohort Studies on:

• Discogenic low back pain
• Osteoarthritis
• Post-herpetic neuralgia /Polyneuropathy
• Peripheral vascular disease / Chronic limb 

ischemia
• Refractory Hypertension

IDE Pilot Study started on osteoarthritis 
on the knee (N=30) NCT05103527



Wish list for the 
Future

Supraspinal effects as biomarker for 
neuropathic pain

Heart: blood pressure and arrhythmias

Back pain – ANYWHERE
Joint pain – Knees and beyond

Wireless



DRG Summary and 
Conclusions
• Dorsal Root Ganglion Stimulation approved for CRPS types 1 & 2
• DRG mechanisms of action

• Direct neural effects of primary sensory neurons and t-
junctions

• Indirect supraspinal effects and at autonomic system (blood 
pressure and vasculature)

• IDE study on joint (knee) pain and potentially others
• The Future of DRG for Pain Treatment

• Beyond pain: blood pressure control, arrhythmias, 
vasculature

• Dorsal Root Ganglion for specific back, trunk, and extremity 
regions

• Simpler placement in spine with wireless stimulation
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