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Spinal cord stimulation (SCS) is a viable treatment option for chronic pain. One of the 
primary indications for SCS implantation is persistent pain after spinal surgery. Studies 
have demonstrated that these patients have a better response to SCS over conservative 
management or repeat surgery. Traditional SCS therapy uses parasthesias to overlap a 
patient’s pain pattern and provide relief, though some patients find this uncomfortable. 
To avoid the use of paresthesias, a 10kHz waveform can be utilized to provide a 
subthreshold level of high frequency stimulation to provide superior pain relief without 
paresthesias. Additionally, 10kHz stimulation may be used to salvage therapy when other 
forms of SCS have failed. Here, we present a case in which a patient was switched from 
traditional SCS to 10kHz in the middle of a SCS trial with lead placement revision to 
salvage SCS therapy. 

INTRODUCTION 

Over 80% of people will experience one or more episodes 
of low back pain at some point in their lives with many 
of these episodes self-resolving within 4-6 weeks.1‑4 Often, 
the acute episode of low back pain will become chronic, 
lasting greater than 12 weeks.5 The resulting economic bur
den, whether it be acute or chronic low back pain, can be 
quite substantial with estimates reaching well over $100 
billion dollars annually not including the lost wages due to 
lack of productivity.6,7 As the population ages, so will the 
overall number of sufferers of chronic low back pain and the 
costs associated. 

The initial treatment of low back pain is conservative 
pharmacologic and nonpharmacologic management in
cluding, but not limited to, nonsteroid anti-inflammatory 
agents and physical therapy.8,9 When patients fail conserv
ative management, the decision to pursue imaging to iden
tify a source is then undertaken. Depending on the cause of 
the low back pain, minimally to more invasive techniques 
are used to target the source of low back pain. When sur
gical interventions such as back surgery fail to treat the 
source of pain, other options can be used to treat the re
sulting persistent pain after spinal surgery. 

Spinal cord stimulator (SCS) is a Federal Drug Admin
istration-approved treatment modality for treating persis
tent pain after spinal surgery, complex regional pain syn
drome, and painful diabetic neuropathy.10,11 Patients first 
undergo a SCS trial by placing electrodes in the epidural 
space with a temporary external power source to determine 
if the patient achieves relief.10 The pulses generated by tra

ditional SCS may create paresthesias that overlap in the 
region of pain. If the trial is successful, a permanent SCS 
is implanted. However, the use of paresthesias in low fre
quency SCS may be uncomfortable or undesired by many 
patients.10 To avoid the use of paresthesias, a 10kHz wave
form at a sub-perception threshold can be used to provide 
superior pain relief without the sensations provided by tra
ditional SCS [Nevro Corp., Redwood, CA, USA].12,13 

Here we describe our experience utilizing 10kHz therapy 
to salvage a failing SCS trial. The patient ultimately 
achieved superior pain relief with 10kHz therapy. 

CASE DESCRIPTION 

The patient was a 66-year-old female who underwent a 
laminectomy and fusion at L4/5 several years prior for per
sistent back pain complaints not responsive to more con
servative options. She presented to the pain clinic after 
undergoing physical therapy for 6 months with no benefit 
along with multiple failed epidural steroid injections as 
well as radiofrequency ablation procedures without signif
icant improvement in her pain complaints. She was being 
managed with intermittent trigger point injections along 
with pharmacological treatments including aceta
minophen, NSAIDs, membrane stabilizers, muscle relaxers 
and opioids. The patient underwent psychological testing 
and was deemed a good candidate for SCS trial for her 
chronic debilitating back pain complaints. She underwent 
a SCS trial placing two 16-contact leads at the top of the 
T7 vertebral body and paresthesia mapping for pain cov
erage. The patient reported dissatisfaction with her pain 
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Figure 1. Fluoroscopy images demonstrate lead     
revision. The leads were pulled down so that the top           
contacts would cover the T9/10 disc space.        

relief 4 days into her trial. A fluoroscopy image was ob
tained demonstrating no lead migration. The leads were 
pulled down so that the top 8 contacts covered the T9/10 
disc space and the patient’s SCS leads were switched to over 
to Nevro and 10kHz stimulation. (Figure 1) The patient re
ported gradual improvement in her pain complaints and af
ter another 4-day trial period she reported greater than 70% 
improvement in her pain complaints and improvement in 
her quality of sleep. She proceeded to permanent implanta
tion with similar results. 

DISCUSSION 

Chronic low back pain continues to affect the lives of hun
dreds of millions worldwide.1,7 When conservative man
agement fails, interventional options should be considered 
in these patients. When traditional intervention pain man
agement procedures have been exhausted or the patient has 
persistent back pain after spine surgery, SCS should be ex
plored as a potential option for providing pain relief. SCS 
therapy is minimally invasive and reversible. It can be used 
to treat a wide variety of neuropathic pain syndromes.11‑19 

Additionally, there is also growing evidence supporting the 
use of 10kHz SCS for patients with chronic back pain who 
are not interested in structural surgery or deemed not a 
surgical candidate.13,20 

When traditional SCS proves ineffective, switching to 
10kHz stimulation should be considered. Compared to low 
frequency SCS, 10kHz stimulation can provide superior 
pain relief that is sustained along with reduction in opioid 
consumption. 12,21,22 Our case demonstrates the ability to 
switch therapies during the middle of a SCS trial to another 
company to provide a different therapy. There are a few 
key points that should be highlighted when considering this 
option: 

CONCLUSION 

In patients with chronic debilitating neuropathic pain that 
is not responsive to traditional SCS therapy, transitioning 
these patients to 10kHz therapy may prove to be a valuable 
option which can lead to significant improvement in pain 
complaints and salvage a failing SCS trail. This case demon
strates the ability to transition a patient to 10kHz in the 
middle of a trial and highlights important concepts to con
sider when transitioning a patient to a different therapy in 
the middle of a SCS trial. 

1. Consider re-imaging initial trial SCS leads to ensure 
inadequate coverage is not due to lead migration. 

2. Consider the initial lead placement as traditional SCS 
leads are commonly placed higher or in different lo
cations due to parasthesia mapping. 10kHz leads are 
commonly placed anatomically at the top of T8 and 
T9 to cover the T9/10 disc space. 

3. We recommend utilizing proper sterile and clean 
techniques when repositioning the leads. We typi
cally reclean the area with chlorhexidine and utilize 
sterile gloves to reposition the leads. 

4. Reposition the leads under fluoroscopy to the desired 
location. 

5. We do not recommend advancing the leads if they 
have migrated down out of position, we only recom
mend withdrawing the leads down over to the desired 
location. 

6. When the previous system does not utilize 8 contacts 
per lead, consult with your Nevro representative re
garding which contacts can be utilized. In our case 
they could only utilize the top 8 contacts, so these 
were pulled down to cover the T9/10 disc space. 

Utilizing 10kHz Stimulation to Salvage a Failed Low Frequency Spinal Cord Stimulation Trial

Orthopedic Reviews 2

https://orthopedicreviews.openmedicalpublishing.org/article/57624-utilizing-10khz-stimulation-to-salvage-a-failed-low-frequency-spinal-cord-stimulation-trial/attachment/123379.jpeg


REFERENCES 

1. Hoy D, Bain C, Williams G, et al. A systematic 
review of the global prevalence of low back pain. 
Arthritis Rheum. 2012;64(6):2028-2037. doi:10.1002/a
rt.34347 

2. Deyo RA, Tsui-Wu YJ. Descriptive epidemiology of 
low-back pain and its related medical care in the 
United States. Spine. 1987;12(3):264-268. doi:10.109
7/00007632-198704000-00013 

3. Cassidy JD, Carroll LJ, Côté P. The Saskatchewan 
health and back pain survey. The prevalence of low 
back pain and related disability in Saskatchewan 
adults. Spine. 1998;23(17):1860-1866. doi:10.1097/00
007632-199809010-00012 

4. Maher C, Underwood M, Buchbinder R. Non-
specific low back pain. Lancet. 
2017;389(10070):736-747. doi:10.1016/s0140-6736(1
6)30970-9 

5. Chou R, Cotton D, Rao JK, Taichman D, Williams S. 
In the clinic. Low back pain. Ann Intern Med. 
2014;160(11):ITC6-1. doi:10.7326/0003-4819-160-1
1-201406030-01006 

6. Dagenais S, Caro J, Haldeman S. A systematic 
review of low back pain cost of illness studies in the 
United States and internationally. Spine. 
2008;8(1):8-20. doi:10.1016/j.spinee.2007.10.005 

7. James SL et al. Global, regional, and national 
incidence, prevalence, and years lived with disability 
for 354 diseases and injuries for 195 countries and 
territories, 1990–2017: a systematic analysis for the 
Global Burden of Disease Study 2017. Lancet. 
2018;392(10159):1789-1858. doi:10.1016/s0140-673
6(18)32279-7 

8. Qaseem A, Wilt TJ, McLean RM, Forciea MA. 
Noninvasive Treatments for Acute, Subacute, and 
Chronic Low Back Pain: A Clinical Practice Guideline 
From the American College of Physicians. Ann Intern 
Med. 2017;166(7):514. doi:10.7326/m16-2367 

9. Hasoon J, Berger AA, Urits I. Treatment options for 
patients suffering from failed back surgery syndrome. 
Anaesthesiol Intensive Ther. 2020;52(5):440-441. doi:1
0.5114/ait.2020.101043 

10. Verrills P, Sinclair C, Barnard A. A review of spinal 
cord stimulation systems for chronic pain. JPR. 
2016;Volume 9:481-492. doi:10.2147/jpr.s108884 

11. Petersen EA, Stauss TG, Scowcroft JA, et al. Effect 
of High-frequency (10-kHz) Spinal Cord Stimulation 
in Patients With Painful Diabetic Neuropathy: A 
Randomized Clinical Trial. JAMA Neurol. 
2021;78(6):687. doi:10.1001/jamaneurol.2021.0538 

12. Kapural L, Yu C, Doust MW, et al. Novel 10-kHz 
High-frequency Therapy (HF10 Therapy) Is Superior 
to Traditional Low-frequency Spinal Cord 
Stimulation for the Treatment of Chronic Back and 
Leg Pain: The SENZA-RCT Randomized Controlled 
Trial. Anesthesiology. 2015;123(4):851-860. doi:10.109
7/aln.0000000000000774 

13. Al-Kaisy A, Palmisani S, Smith TE, et al. Long-
Term Improvements in Chronic Axial Low Back Pain 
Patients Without Previous Spinal Surgery: A Cohort 
Analysis of 10-kHz High-Frequency Spinal Cord 
Stimulation over 36 Months. Pain Med. 
2017;19(6):1219-1226. doi:10.1093/pm/pnx237 

14. Kumar K, Hunter G, Demeria D. Spinal cord 
stimulation in treatment of chronic benign pain: 
challenges in treatment planning and present status, 
a 22-year experience. Neurosurgery. 
2006;58(3):481-496. doi:10.1227/01.neu.000019216
2.99567.96 

15. Kumar K, Taylor RS, Jacques L, et al. The effects 
of spinal cord stimulation in neuropathic pain are 
sustained: a 24-month follow-up of the prospective 
randomized controlled multicenter trial of the 
effectiveness of spinal cord stimulation. 
Neurosurgery. 2008;63(4):762-770. doi:10.1227/01.ne
u.0000325731.46702.d9 

16. Hasoon J, Urits I, Viswanath O, et al. 
Percutaneous Spinal Cord Stimulation Lead 
Placement Under Deep Sedation and General 
Anesthesia. Pain Ther. 2021;10(2):1719-1730. doi:1
0.1007/s40122-021-00332-2 

17. North RB, Kidd DH, Farrokhi F, Piantadosi SA. 
Spinal cord stimulation versus repeated lumbosacral 
spine surgery for chronic pain: a randomized, 
controlled trial. Neurosurgery. 2005;56(1):98-107. do
i:10.1227/01.neu.0000144839.65524.e0 

18. Berger AA, Hasoon J, Urits I, Viswanath O, Gill J. 
10 kHz Spinal Cord Stimulation for Combined 
Alleviation of Post-Laminectomy Syndrome and 
Chronic Abdominal Pain: A Case Report. J Pain Res. 
2020;13:873-875. doi:10.2147/jpr.s244084 

Utilizing 10kHz Stimulation to Salvage a Failed Low Frequency Spinal Cord Stimulation Trial

Orthopedic Reviews 3

https://doi.org/10.1002/art.34347
https://doi.org/10.1002/art.34347
https://doi.org/10.1097/00007632-198704000-00013
https://doi.org/10.1097/00007632-198704000-00013
https://doi.org/10.1097/00007632-199809010-00012
https://doi.org/10.1097/00007632-199809010-00012
https://doi.org/10.1016/s0140-6736(16)30970-9
https://doi.org/10.1016/s0140-6736(16)30970-9
https://doi.org/10.7326/0003-4819-160-11-201406030-01006
https://doi.org/10.7326/0003-4819-160-11-201406030-01006
https://doi.org/10.1016/j.spinee.2007.10.005
https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.7326/m16-2367
https://doi.org/10.5114/ait.2020.101043
https://doi.org/10.5114/ait.2020.101043
https://doi.org/10.2147/jpr.s108884
https://doi.org/10.1001/jamaneurol.2021.0538
https://doi.org/10.1097/aln.0000000000000774
https://doi.org/10.1097/aln.0000000000000774
https://doi.org/10.1093/pm/pnx237
https://doi.org/10.1227/01.neu.0000192162.99567.96
https://doi.org/10.1227/01.neu.0000192162.99567.96
https://doi.org/10.1227/01.neu.0000325731.46702.d9
https://doi.org/10.1227/01.neu.0000325731.46702.d9
https://doi.org/10.1007/s40122-021-00332-2
https://doi.org/10.1007/s40122-021-00332-2
https://doi.org/10.1227/01.neu.0000144839.65524.e0
https://doi.org/10.1227/01.neu.0000144839.65524.e0
https://doi.org/10.2147/jpr.s244084


19. Hasoon J, Berger AA, Urits I, Orhurhu V, 
Viswanath O, Aner M. Spinal cord stimulation for the 
treatment of chronic pelvic pain after Tarlov cyst 
surgery in a 66-year-old woman: A case report. Case 
Rep Womens Health. 2020;25:e00171. doi:10.1016/j.cr
wh.2020.e00171 

20. Dalal S, Chitneni A, Mahmood S, Kaye AD, 
Hasoon J. 10 kHz Spinal Cord Stimulation for the 
Treatment of Non-Surgical Refractory Back Pain: A 
Case Report. Orthop Rev (Pavia). 2022;14(1). doi:10.5
2965/001c.31891 

21. Gupta M, Ray M, Ladesich N, Gupta A. Health-
Care Utilization and Outcomes with 10 kHz Spinal 
Cord Stimulation for Chronic Refractory Pain. J Pain 
Res. 2021;14:3675-3683. doi:10.2147/jpr.s306126 

22. Kapural L, Sayed D, Kim B, Harstroem C, Deering 
J. Retrospective Assessment of Salvage to 10 kHz 
Spinal Cord Stimulation (SCS) in Patients Who Failed 
Traditional SCS Therapy: RESCUE Study. J Pain Res. 
2020;13:2861-2867. doi:10.2147/jpr.s281749 

Utilizing 10kHz Stimulation to Salvage a Failed Low Frequency Spinal Cord Stimulation Trial

Orthopedic Reviews 4

https://doi.org/10.1016/j.crwh.2020.e00171
https://doi.org/10.1016/j.crwh.2020.e00171
https://doi.org/10.52965/001c.31891
https://doi.org/10.52965/001c.31891
https://doi.org/10.2147/jpr.s306126
https://doi.org/10.2147/jpr.s281749

	Introduction
	Case Description
	Discussion
	Conclusion
	References

