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Abstract
Schwannomas are the most prevalent benign tumors affecting the spinal nerve sheath. They are usually well-defined, 

circumscribed, and encapsulated tumors. The clinical presentation of patients with spinal nerve schwannomas is related to 
compression of adjacent neural structures and may include radiating pain, weakness, and sensory deficit in the distribution of 
the affected spinal nerve. The management of Schwannomas ranges from observation for small asymptomatic tumors to surgical 
resection for large symptomatic tumors. Radiation therapy may be an option in cases of recurrent tumors or when surgery is not 
a viable option. We present a case of recurrent schwannoma of the first sacral nerve with refractory neuropathic pain. The patient 
exhibited differential responses to Spinal Cord Stimulation (SCS) and Dorsal Root Ganglion (DRG) stimulation, with the DRG 
stimulation providing astounding long-term pain relief and a significant improvement in overall quality of life. In individuals 
refractory to both medical and surgical interventions for spinal nerve Schwannomas, DRG stimulation could be a promising option 
to alleviate symptoms and enhance functionality.

Keywords: Dorsal Root Ganglion Stimulation; 
Neurostimulation; Radicular pain; Shwannoma

Introduction
Schwannomas stand out as the most prevalent benign tumors 

affecting the spinal nerve sheath [1,2]. The annual incidence in the 
United States is approximately 0.24 per 100,000 people [3], with 
patients typically manifesting symptoms in their fourth to fifth 
decade of life [4,5]. Recent research indicates a higher occurrence 
rate in males, while lower incidence rates are associated with Black 
and American Indian/Alaska Native races [3]. Ponti et al reported 
a significant occurrence of about 48% in the lumbosacral region 
[5]. Schwannomas are characteristically solitary, well-defined, 
and encapsulated tumors [6]. Histologically, they are made up of 
mixed bundles of long spindle-shaped Schwann cells (referred to 
as Antoni A type tissue) intermingled with regions of more loosely 
textured polymorphic Schwann cells (referred to as Antoni B 
type tissue) [4]. The clinical presentation of spinal schwannomas 

commonly involves localized pain or complications arising from 
the compression of adjacent neural structures [4]. Symptoms 
may include radiating pain, weakness, and sensory deficit in the 
distribution of the affected spinal nerve.

The approach to treatment varies, ranging from observation 
for small asymptomatic tumors to surgical resection for large, 
symptomatic tumors [7]. In cases of recurrent tumors or when 
surgery is not a viable option, radiation therapy may be used [8,9]. 
In this context, we present a case of recurrent schwannoma of the 
first sacral nerve with refractory neuropathic pain. The patient 
exhibited differential responses to Spinal Cord Stimulation (SCS) 
and Dorsal Root Ganglion (DRG) stimulation, with the latter 
providing dramatic pain relief and a significant improvement in 
overall quality of life.

Case Presentation

The patient, a 55-year-old male, has a significant medical 
history involving depression and a schwannoma affecting his first 
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sacral (S1) spinal nerve root. This condition has led to severe right 
lower back and leg pain. Initially, in December 2007, the patient 
underwent laminectomy and resection, resulting in relief for over 
nine years. However, a recurrence was identified in April 2017, 
leading to an attempted laminectomy and resection in June 2017. 
Unfortunately, the tumor’s intricate connection with the S1 nerve 
precluded successful resection. Subsequently, the patient faced 
challenges in mobility, relying on a wheelchair due to persistent 
low back pain and weakness in the right lower extremity. Chronic 
steroid therapy and opioids were prescribed, and the patient 
underwent stereotactic radiotherapy in September 2017. Despite 
these interventions, debilitating pain persisted, prompting a 
referral to a pain clinic. At the pain clinic, the patient reported 
daily pain levels of 9-10/10, describing it as sharp and stabbing, 
predominantly located in the lower back, groin, and radiating down 
the right lateral leg. Functional disability was severe, affecting 
daily activities and exacerbating depression. A multimodal pain 
regimen was initiated but provided inadequate relief. Given the 
persistent pain, a spinal SCS device was recommended. Following 
a successful trial, a permanent SCS implant was placed in January 
2018, providing partial relief.

Despite the improvement, the patient sought evaluation 
at the Cleveland Clinic Foundation pain clinic in June 2018 for 

ongoing right low back and lower extremity pain, rated 8/10. 
Further adjustments to the pain regimen were made, including 
the addition of Duloxetine and Lidocaine patch. Notably, the 
patient demonstrated reduced OxyContin dosage and improved 
functionality. However, the pain persisted, prompting a diagnostic 
right S1 transforaminal epidural steroid injection. After receiving 
no relief from the injection, a DRG stimulation trial was conducted 
in December 2018. The patient reported substantial improvement, 
with a 60% reduction in pain, enhanced mobility, and improved 
quality of life. Consequently, a permanent DRG stimulation 
implant was performed in February 2019 (Figure 1), resulting in 
remarkable pain reduction to approximately 2/10. Post-implant, 
the patient experienced a transformative outcome, discontinuing 
opioids for three months and reporting enhanced sleep and daily 
activities. His quality of life significantly improved, and he 
described the therapy as “life-changing.” During a recent visit 
in December 2023, the patient remained enthusiastic about the 
sustained pain relief and reported successful discontinuation of 
OxyContin, gabapentin, and Cymbalta. Current pain management 
includes Hydrocodone/acetaminophen, Ibuprofen, and Lidocaine 
patch. The patient expressed gratitude for the positive impact of 
DRG stimulation on his life.

Figure 1: Lateral and Posterior-Anterior Fluoroscopy Imaging following Permanent DRG Stimulator Implantation.
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Discussion

Despite being non-malignant, spinal nerve schwannomas can 
significantly impact patients’ quality of life due to their location 
within the spinal cord [4]. Our patient experienced profound and 
persistent pain along with functional impairment following the 
recurrence of the schwannoma. Despite interventions such as 
spine surgery, multimodal pain management, and SCS, the relief 
was minimal. The patient’s radicular pain, predominantly in the 
S1 dermatome, prompted consideration of DRG stimulation as a 
viable option. The DRG implant yielded remarkable and sustained 
pain relief, leading to the patient’s successful discontinuation of 
opioids and independence from mobility aids. The DRG serves 
as a critical relay center and gatekeeper for sensory information 
traveling from the periphery to the central nervous system 
[10,11]. Positioned between the dorsal root and the spinal nerve, 
the DRG is located within the neuroforamen, nestled between 
the zygapophyseal (facet) joints and the intervertebral disc. 
Prolonged mechanical compression or irritation of spinal nerves 
can result in hyperexcitability and ectopic discharge of primary 
sensory neurons within the DRG, leading to neuropathic pain 
[12]. Electrical stimulation of the DRG has demonstrated efficacy 
in reducing excitability, frequency, and amplitude of these 
abnormal discharges, effectively modulating the DRG and proving 
highly effective in managing regional pain [13,14]. The distinct 
advantage of DRG stimulation over SCS lies in its ability to target 
specific nerves, providing enhanced efficacy in treating localized 
neuropathic syndromes [14]. This targeted approach contributes to 
the notable success of DRG stimulation in alleviating the patient’s 
regional pain and improving overall outcomes.

The primary approach to managing spinal nerve 
Schwannomas with compressive features is surgical resection [6, 
15]. A study conducted by Seppälä et al, involving 187 patients 
who underwent surgical resection for spinal nerve Schwannomas, 
revealed that only 20% were symptom-free at follow-up. The 
most common issues reported were local pain, radicular pain, and 
paraparesis [4]. For patients experiencing persistent pain post-
surgery, particularly due to recurrence or unresectable tumors, 
Dorsal Root Ganglion (DRG) stimulation emerges as a potential 
solution after unsuccessful attempts with medical and radio-
oncological treatments. While there have been a few successful 
reports on the use of SCS or peripheral nerve stimulators for 
treating peripheral nerve Schwannomas or post-resection 
neuropathic pain [16,17], our case represents the first documented 
instance of DRG being employed for the treatment of recurrent 
spinal nerve Schwannoma. Further research is essential to further 
assess the efficacy of DRG in this specific patient population. In 
conclusion, for individuals facing challenges with both medical 
and surgical interventions for spinal nerve Schwannomas, DRG 
stimulation stands as a promising option that can significantly 

alleviate symptoms and enhance functionality.

References
1. Lenzi J, Anichini G, Landi A, Piciocchi A, Passacantilli E, et al. (2017) 

Spinal Nerves Schwannomas: Experience on 367 Cases-Historic 
Overview on How Clinical, Radiological, and Surgical Practices Have 
Changed over a Course of 60 Years. Neurol Res Int 2017.

2. Sun I, Pamir MN (2017) Non-Syndromic Spinal Schwannomas: A 
Novel Classification. Front Neurol 8: 318.

3. Tish S, Habboub G, Lang M, Ostrom QT, Kruchko C, et al. (2014) 
The epidemiology of spinal schwannoma in the United States between 
2006 and 2014. J Neurosurg Spine 2019: 1-6.

4. Seppälä MT, Haltia MJ, Sankila RJ, Jääskeläinen JE, Heiskanen O 
(1995) Long-term outcome after removal of spinal schwannoma: a 
clinicopathological study of 187 cases. J Neurosurg 83: 621-626.

5. Conti P, Pansini G, Mouchaty H, Capuano C, Conti R (2004) Spinal 
neurinomas: retrospective analysis and long-term outcome of 179 
consecutively operated cases and review of the literature. Surg Neurol 
61: 34-43. 

6. Hilton DA, Hanemann CO (2014) Schwannomas and their 
pathogenesis. Brain Pathol 24: 205-220.

7. McCormick PC (1996) Surgical management of dumbbell and 
paraspinal tumors of the thoracic and lumbar spine. Neurosurgery 38: 
67-74.

8. Gerszten PC, Chen S, Quader M, Xu Y, Novotny J, et al. (2012) 
Radiosurgery for benign tumors of the spine using the Synergy S 
with cone-beam computed tomography image guidance. J Neurosurg 
2012: 197-202.

9. Sachdev S, Dodd RL, Chang SD, Soltys SG, Adler JR, et al. (2011) 
Stereotactic radiosurgery yields long-term control for benign intradural, 
extramedullary spinal tumors. Neurosurgery 69: 533-539. 

10. Esposito MF, Malayil R, Hanes M, Deer T (2019) Unique Characteristics 
of the Dorsal Root Ganglion as a Target for Neuromodulation. Pain 
Med 20: S23-s30.

11. Hogan QH (2010) Labat lecture: the primary sensory neuron: where it 
is, what it does, and why it matters. Reg Anesth Pain Med 35: 306-311.

12. Liem L, van Dongen E, Huygen FJ, Staats P, Kramer J (2016) The 
Dorsal Root Ganglion as a Therapeutic Target for Chronic Pain. Reg 
Anesth Pain Med 41: 511-519.

13. Liem L, Russo M, Huygen FJ, Van Buyten JP, Smet I, et al. (2013) A 
multicenter, prospective trial to assess the safety and performance of 
the spinal modulation dorsal root ganglion neurostimulator system in 
the treatment of chronic pain. Neuromodulation 16: 471-482.

14. Deer TR, Levy RM, Kramer J, Poree L, Amirdelfan K, et al. (2017) 
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 158: 669-681.

15. Pennington Z, Reinshagen C, Ahmed AK, Barber S, Goodwin ML, et 
al. (2019) Management of presacral schwannomas-a 10-year multi-
institutional series. Ann Transl Med 7: 228.

16. Caiado-Vencio R, Raffa P, Lopes BM, Cobucci FLR, Vieira RVG, et 
al. (2022) Success of lateral cervical spinal cord stimulation for the 
treatment of chronic neuropathic refractory pain. Surg Neurol Int 13: 
52.

17. Choi JH, Choi SC, Kim DK, Sung CH, Chon JY, et al. (2016) Combined 
Spinal Cord Stimulation and Peripheral Nerve Stimulation for Brachial 
Plexopathy: A Case Report. Pain Physician 19: E459-463.

https://pubmed.ncbi.nlm.nih.gov/28769861/
https://pubmed.ncbi.nlm.nih.gov/28769861/
https://pubmed.ncbi.nlm.nih.gov/31881538/
https://pubmed.ncbi.nlm.nih.gov/31881538/
https://pubmed.ncbi.nlm.nih.gov/31881538/
https://pubmed.ncbi.nlm.nih.gov/7674010/
https://pubmed.ncbi.nlm.nih.gov/7674010/
https://pubmed.ncbi.nlm.nih.gov/7674010/
https://pubmed.ncbi.nlm.nih.gov/14706374/
https://pubmed.ncbi.nlm.nih.gov/14706374/
https://pubmed.ncbi.nlm.nih.gov/14706374/
https://pubmed.ncbi.nlm.nih.gov/14706374/
https://pubmed.ncbi.nlm.nih.gov/24450866/
https://pubmed.ncbi.nlm.nih.gov/24450866/
https://pubmed.ncbi.nlm.nih.gov/8747953/
https://pubmed.ncbi.nlm.nih.gov/8747953/
https://pubmed.ncbi.nlm.nih.gov/8747953/
https://pubmed.ncbi.nlm.nih.gov/23205810/
https://pubmed.ncbi.nlm.nih.gov/23205810/
https://pubmed.ncbi.nlm.nih.gov/23205810/
https://pubmed.ncbi.nlm.nih.gov/23205810/
https://pubmed.ncbi.nlm.nih.gov/21832967/
https://pubmed.ncbi.nlm.nih.gov/21832967/
https://pubmed.ncbi.nlm.nih.gov/21832967/
https://pubmed.ncbi.nlm.nih.gov/31152179/
https://pubmed.ncbi.nlm.nih.gov/31152179/
https://pubmed.ncbi.nlm.nih.gov/31152179/
https://pubmed.ncbi.nlm.nih.gov/20460965/
https://pubmed.ncbi.nlm.nih.gov/20460965/
https://pubmed.ncbi.nlm.nih.gov/27224659/
https://pubmed.ncbi.nlm.nih.gov/27224659/
https://pubmed.ncbi.nlm.nih.gov/27224659/
https://pubmed.ncbi.nlm.nih.gov/23668228/
https://pubmed.ncbi.nlm.nih.gov/23668228/
https://pubmed.ncbi.nlm.nih.gov/23668228/
https://pubmed.ncbi.nlm.nih.gov/23668228/
https://pubmed.ncbi.nlm.nih.gov/28030470/
https://pubmed.ncbi.nlm.nih.gov/28030470/
https://pubmed.ncbi.nlm.nih.gov/28030470/
https://pubmed.ncbi.nlm.nih.gov/28030470/
https://pubmed.ncbi.nlm.nih.gov/31297393/
https://pubmed.ncbi.nlm.nih.gov/31297393/
https://pubmed.ncbi.nlm.nih.gov/31297393/
https://pubmed.ncbi.nlm.nih.gov/35242418/
https://pubmed.ncbi.nlm.nih.gov/35242418/
https://pubmed.ncbi.nlm.nih.gov/35242418/
https://pubmed.ncbi.nlm.nih.gov/35242418/
https://pubmed.ncbi.nlm.nih.gov/27008302/
https://pubmed.ncbi.nlm.nih.gov/27008302/
https://pubmed.ncbi.nlm.nih.gov/27008302/

