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Objectives
• To discuss different indications for neuromodulation

• Review some landmark papers for each indication

• Look at what insurance is trying to look for prior to 
approval. 





Neuromodulation : Definition

• “ Alteration of nerve activity through targeted delivery of a 
stimulus, such as electrical stimulation or chemical agents to 
specific neurologic sites in the body” 

- International Neuromodulation Society



Neuromodulation 

• Relief of Pain 

• Restoration of function 

• Normal- bowel and bladder function

• Tremor

• Reversible 

• Minimally invasive



Neuromodulation in 2035

The Neurology Future Forecasting Series

Tim Denison, Martha J. Morrell

Neurology Jan 2022, 98 (2) 65-72; DOI: 10.1212/WNL.0000000000013061





Current Pain Indications
• Failed low back and neck surgery

• CRPS

• Ischemic Disease – Refractory Angina, Peripheral Vaso occlusive Disease

• Pelvic Pain/Incontinence

• Malignancy

• Spasticity ( spinal cord injury/ spastic diplegia)



Intrathecal Pain Pump



Intrathecal Pain Pump: Indications

• Cancer pain 

• Non-malignant pain 
• Neuropathic pain – Ziconotide

• Spasticity – Baclofen

• Chronic pain – Opioids, Local anesthetics, clonidine



Intrathecal Pain Pump: Indications

• Pain Diagnosis : Neuropathic, Nociceptive, or Mixed.
• Cancer;  Chronic and Progressive
• Failed to achieve analgesia with conservative nonpharmacologic modalities
• Refractory or intolerant to orally administered analgesics
• Corrective treatment addressing the pain generator is not warranted.
• Absence of surgical contraindications to implanting prosthetic hardware

and intrathecal space access



Spinal Cord Stimulation 



Intractable Back and Radicular Pain 

• Radicular Pain 
• Failed Back Surgery Syndrome

• Axial back pain 













What insurance is looking for ? –Medically Necessary

• Prior lumbar surgery

• > 6 months of pain, refractory to treatment and impaired ADLs.

• Not a candidate for additional surgery

• Failure of > 6 months of conventional multidisciplinary medical therapy
• Chiropractic, PT, Home exercise program

• NSAIDS ( unless contraindicated or not tolerated)

• Activity modification

• Cognitive ability to manage stimulator

• Passed psychological evaluation

• NO untreated, existing drug or alcohol dependency for a minimum of 60 days as confirmed by lab testing. 



Peripheral Diabetic Neuropathy





What insurance is looking for ? –Medically Necessary

• Right/appropriate diagnosis – Diabetic Neuropathy

• Failed conservative management or tried at least three classes of 
medications
• Anticonvulsants (gabapentinoids)

• Antidepressants

• Opioids

• Pharmacological agents



Chronic Regional Pain Syndrome



N Engl J Med. 2000;343(9):618.

BACKGROUND Chronic reflex sympathetic dystrophy (also called the complex regional pain syndrome) is a painful, disabling 

disorder for which there is no proven treatment. In observational studies, spinal cord stimulation has reduced the pain 

associated with the disorder.

METHODS We performed a randomized trial involving patients who had had reflex sympathetic dystrophy for at least six 

months. Thirty-six patients were assigned to receive treatment with spinal cord stimulation plus physical therapy, and 18 were 

assigned to receive physical therapy alone. The spinal cord stimulator was implanted only if a test stimulation was successful. 

We assessed the intensity of pain (on a visual-analogue scale from 0 cm [no pain]to 10 cm [very severe pain]), the global 

perceived effect (on a scale from 1 [worst ever]to 7 [best ever]), functional status, and the health-related quality of life.

RESULTS The test stimulation of the spinal cord was successful in 24 patients; the other 12 patients did not receive 

implanted stimulators. In an intention-to-treat analysis, the group assigned to receive spinal cord stimulation plus physical 

therapy had a mean reduction of 2.4 cm in the intensity of pain at six months, as compared with an increase of 0.2 cm in the 

group assigned to receive physical therapy alone (P<0.001 for the comparison between the two groups). In addition, the 

proportion of patients with a score of 6 ("much improved") for the global perceived effect was much higher in the spinal cord

stimulation group than in the control group (39 percent vs. 6 percent, P=0.01). There was no clinically important improvement

in functional status. The health-related quality of life improved only in the 24 patients who actually underwent implantation of a 

spinal cord stimulator. Six of the 24 patients had complications that required additional procedures, including removal of the 

device in 1 patient.

CONCLUSIONS In carefully selected patients with chronic reflex sympathetic dystrophy, electrical stimulation of the spinal 

cord can reduce pain and improve the health-related quality of life.







What insurance is looking for ? –Medically Necessary

• Pain management specialist > 6 months

• > 2 of the following symptoms limited to 
one extremity
• Allodynia/Hyperalgesia

• Swelling/tenderness

• Cyanotic/red/pale digit/extremity

• Increased sweating

• Altered temperature

• Persistent loss of of motion

• Trophic changes or contractures

• Pain is refractory, chronic and interferes 
with ADLs

• Failure of > 6 months of conventional 
multidisciplinary medical therapy
• Chiropractic, PT, Home exercise program

• NSAIDS ( unless contraindicated or not 
tolerated)

• Activity modification

• Cognitive ability to manage stimulator

• Passed psychological evaluation

• NO untreated, existing drug or alcohol 
dependency for a minimum of 60 days as 
confirmed by lab testing. 



Visceral Pain 



Background. Spinal cord stimulation (SCS) may reduce pain scores and improve function in patients with chronic 
visceral abdominal pain. We thus present our large clinical experience in SCS for visceral abdominal pain.
Methods. We trialed spinal cord stimulation in 35 patients, each of whom was shown by retrograde differential 
epidural block to have either visceral pain (n = 32) or mixed visceral and central pain (n = 3). SCS trials lasted 4 to 14 
days (median 9 days). SCS lead tips were mostly positioned at T5 (n = 11) or T6 (n = 10).
Results. Thirty patients (86%) reported at least 50% pain relief upon completion of the trial. Among these, pretrial 
visual analog scale (VAS) pain scores averaged 8.2 ± 1.6 (SD) and opioid use averaged 110 ± 119 mg morphine 
sulfate equivalents. During the trial, VAS pain scores decreased to 3.1 ± 1.6 cm (P < 0.001, Mann–Whitney Rank 
Sum Test) and opioid use decreased to 70 ± 68 mg morphine equivalent a day (P = 0.212). Five patients failed the 
trial, one was lost to follow-up, and 19 were followed for the whole year. Seven patients were either followed for 
less than a year (n = 3) or the SCS system was removed due to infection or lead migration (n = 4). One patient 
despite the successful trial felt no improvements at 6 months after the implant and requested an explant of the SCS 
device. Among the 28 patients who received permanent implant, 19 were followed at least a year. Their VAS pain 
scores remained low (3.8 ± 1.9 cm; P < 0.001) at 1 year, as did opioid use (38 ± 48 mg morphine equivalents; P = 
0.089).
Conclusions. Spinal cord stimulation may be a useful therapeutic option for patients with severe visceral pain.





What insurance is looking for ? –Medically Necessary



Dorsal Root Ganglion Stimulation



Dorsal Root Ganglion Stimulation: Indication

• Trunk and Limbs : ( Deer, Neuromodulation 2013;161:67-72).

• Foot (Liem, Neuromodulation 2015)  and Groin (Liem, Pain Practice 2016)

• Axial low back pain and Discogenic Pain ( Huygen, Pain Practice 2018)

• Phantom limb pain (Hunter, Neuromodulation 2018)

• Post-herpetic Neuralgia ( Lynch, Neuromodulation, 2017)

• CRPS (Deer, Pain 2017)

• Salvage treatment for SCS ( Yang, Neuromodulation, 2017)

• Perineal Pain





Peripheral Nerve Stimulation



Peripheral Nerve Stimulation
• Stimulation outside the neuraxis

• Targeted peripheral nerve

• Neuropathic, musculoskeletal, visceral

• Uses in isolation or concomitant with SCS



Peripheral Nerve Stimulation
• Facial Pain 

Slavin KV, Wess C. Trigeminal branch stimulation for 
intractable neuropathic pain: technical 
note. Neuromodulation 2005;8(1):8–11

https://www.sciencedirect.com/topics/medicine-and-dentistry/neuropathic-pain
https://www.sciencedirect.com/topics/medicine-and-dentistry/neuromodulation




Future of Neuromodulation 

• Smaller

• Easily implanted and removed

• Highly targeted 

• A continued growth in scientific understanding of neural circuitry

• Advances in biomedical engineering



Conclusion

• Disease specific criteria for SCS

• Documented trial of > 3days. 

• Documented pain reduction of > 50% from the trial with functional 
improvement

• The same device used for the trial.



Thank You For Listening!
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