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Objectives

• Identify patients who may benefit from DRG stimulation
• Discuss basic preoperative evaluation for possible DRG candidates
• Recognize complications that may occur DRG stimulation



• Disclosures
• Funded research from Avanos, NIH, FUS Foundation, FUS Mobile
• Steering committee/honoraria from Avanos

• The presentation will discuss non-FDA approved uses for DRG 
stimulation.



Anatomy

• DRG
• Identified on radiologic imaging as lying at the caudal aspect 

of the neuroforamen between the pedicle on the AP view 
and posterior to the posterior portion of the vertebral body 
on lateral view

Vialle E. et al. Anatomical study on the relationship between the dorsal 
root ganglion and the intervertebral disc in the lumbar spine, Revista
Brasileira de Ortopedia (English Edition) 2015:50(4):450-454.

Orita, S., Inage, K., Eguchi, Y. et al. Lumbar foraminal stenosis, the 
hidden stenosis including at L5/S1. Eur J Orthop Surg
Traumatol 26, 685–693 (2016). https://doi.org/10.1007/s00590-016-
1806-7



Anatomy

• Located within the dural sheath with thin layer of csf
• Housed within the neuroforamen
• Aβ, Aδ, and C fibers sensory info to the DRG
• Glial cells



Patient Selection

• Psychologically stable
• Definitive pathology
• No active untreated SUD
• No poorly controlled medical co-morbidities
• Be properly educated
• No anticoag issues



Indications

• NACC Recommendations:
• DRG stimulation be considered primarily for patients who have focal 

neuropathic pain syndromes with identified pathology
• Level 1, Grade A, consensus Strong

• Currently FDA approved for spinal level T10 and below.
• Placement above T10 is common 

• DRG is used in Europe and Australia from C5 rostral.
• NACC recommends leads not be placed above C5 and needle entry should be 

C6 or lower
• Level II, Grade C, Consensus moderate

Deer  et al 2019



Indications

• FDA indications:
• Moderate to severe chronic intractable pain of the lower limbs in adults with 

complex regional pain syndrome types I and II and/or peripheral causalgia in 
the groin and lower limb.

• Other indications:
• Focal pain syndromes
• PDPN
• Peripheral neuropathies
• Post surgical pain
• Pelvic pain/groin pain
• Phantom limb/stump pain
• Post herpetic neuralgia



CRPS

• Consensus point 2 
• The NACC recommends DRG stimulation as an effective therapy for 

the treatment of CRPS type I or type II of the lower extremity. 
• Level I, Grade A, Consensus Strong. 
• Consensus point 3 
• DRG stimulation of the upper extremity for treatment of CRPS type I 

or type II requires more study. 
• Level II-2, Grade A, Consensus Strong. 

Deer  et al 2019



PDPN

• Consensus point 4 
• DRG stimulation in DPN may be effective based on limited data. 
• There is good evidence for SCS in this condition, and, therefore, at 

present the NACC recommends that the use of DRG stimulation 
rather than SCS should be carefully justified in individual cases. 
• Level III, Grade C, Consensus Strong. 

Deer  et al 2019



Other peripheral neuropathies

• Consensus point 5 
• The NACC appreciates that the current evidence for non-diabetic 

peripheral neuropathy is limited. 
• More robust prospective trials are needed to determine if the efficacy 

seen in the diabetic population can be extrapolated to other 
populations. 
• The NACC recommends these patients be treated on a case- by-case 

basis, and that if the pain is neuropathic in nature there is a good 
likelihood of response. 
• Level III, Grade B, Consensus Moderate. 

Deer  et al 2019



Post surgical pain

• Consensus point 6 
• The NACC recommends the use of DRG stimulation in patients with 

chronic postoperative surgical pain. 
• As data are emerging, decisions need to be made on a case-by-case 

basis. 
• Level III, Grade C, Consensus Moderate. 

Deer  et al 2019



Pelvic pain

• Consensus point 7 
• At this time, the treatment of pelvic pain with DRG should occur using strict 

selection criteria, including the identification of the mechanism of injury 
(surgical or trauma-related) and related pathology, along with the 
designation of visceral or somatic. 
• Currently, it is suggested that proceeding with DRG stimulation should be a 

team effort, combining specialists in gynecology, urology, and psychology.
• Patients with significant psychological issues should be excluded or treated 

prior to consideration of DRG stimulation. 
• A history of sexual abuse or significant psychologic comorbidity should be 

considered a relative contraindication until proper counseling can be 
established and the therapist feels that an implant is indicated.
• Level III, Grade I, Consensus Moderate 

Deer  et al 2019



Groin pain

• Consensus point 8 
• The NACC recommends DRG stimulation for the treatment of 

neuropathic groin pain. 
• Level II-2, Grade B, Consensus Strong. 

Deer  et al 2019



Phantom limb and stump pain

• Consensus point 9 
• The NACC acknowledges that DRG stimulation in phantom limb pain 

may be considered in select patients. Further study is needed. 
• Level III, Grade I, Consensus Moderate. 
• Consensus point 10 
• Mapping of the appropriate DRG with sensory stimulation may be 

helpful in proper lead placement in specific patients with phantom 
limb pain. Further study is needed. 
• Level III, Grade I, Consensus Moderate. 

Deer  et al 2019; Hunter et al 2017



Postherpetic neuralgia

• The use of DRG stimulation to treat postherpetic neuralgia is 
moderately supported in the literature and has better evidence than 
SCS.
• Since there is damage to the DRG questions remain which DRG 

should be targeted (at the level vs above/below) 

Deer  et al 2019



Targets

Deer et al 2018



Targets

Deer  et al 2019



Preop imaging
• Volume of space available in foramen

• Must be able to accommodate electrodes without compromising DRG, nerve 
root, or other intra-foraminal structures

• Sub-pedicular notch (house DRG and surrounding structures)
• Normally occupies 30% of available foraminal area
• Prevalence of lumbar foraminal stenosis 8-11%
• Foraminal stenosis can be more of a concern at the vertical inter-pedicular zone 

(foraminal zone) or at the extra-foraminal zone—the 2 most common lumbar locations 
for the DRG.

Deer et al. Neuromod 2019.



Pre-procedure planning

• Foraminal  height same from L1-S1 but DRG diameter increasing 
(largest at L5-S1, 83 mm)
• Largest root/foramen area ratio approximates 50% at the L5/S1 

foramen.
• Since the pedicle width also increased maximally at L5, the L5 nerve 

root has normally less space in the rostral-caudal direction and 
occupies a greater distance in the foramen compared to other levels

Deer et al. Neuromod 2019.
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Anticoagulation



MRI Conditional

• 1.5 T only
• Head and extremities
• IPG not in midline
• Leads between T10-S2
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Checklist



Complications

Horan M, Jacobsen AH, Scherer C, Rosenlund C, Gulisano HA, Søe M, Sørensen JCH, Meier K, Blichfeldt-Eckhardt MR. Complications and Effects of Dorsal Root Ganglion Stimulation in the Treatment of Chronic Neuropathic 
Pain: A Nationwide Cohort Study in Denmark. Neuromodulation. 2021 Jun;24(4):729-737.



Huygen FJPM, Kallewaard JW, Nijhuis H, Liem L, Vesper J, Fahey ME, Blomme B, Morgalla MH, Deer TR, Capobianco RA. Effectiveness and Safety of Dorsal Root Ganglion Stimulation for the Treatment of Chronic Pain: A
Pooled Analysis. Neuromodulation. 2020 Feb;23(2):213-221. doi: 10.1111/ner.13074. Epub 2019 Nov 15. PMID: 31730273; PMCID: PMC7079258.
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Pain: A Nationwide Cohort Study in Denmark. Neuromodulation. 2021 Jun;24(4):729-737.

Lead Fractures



Post implant xray lead migration



Post procedure lead migration
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Conclusions

• Patients should be carefully selected based on definitive pathology, 
appropriate anatomy, and who are optimized medically
• Complications can occur including lead related, IPG related, reduced 

efficacy, infection, weakness, amongst others
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