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Late onset cervical myelopathy secondary to fibrous scar tissue
formation around the spinal cord stimulation electrode
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Study design: Case report.
Objectives: To report the late onset of cervical myelopathy secondary to fibrous scar tissue formation
around an epidural electrode implanted for spinal cord stimulation (SCS).
Setting: Department of Orthopaedic Surgery, Hoshigaoka Koseinenkin Hospital, Osaka, Japan.
Method and results: A 49-year-old man who had an electrode implanted for SCS 5 years ago was
referred to our department on 2 March 2005, complaining of difficulty using chopsticks and walking.
A computed tomography scan with myelography revealed severe spinal cord compression around the
epidural electrode. Surgical removal of the electrode was not effective. Removal of fibrous scar tissue
during a second surgery significantly improved his neurological symptoms.
Conclusion: Late onset cervical myelopathy secondary to fibrous scar tissue formation around the
epidural electrode should be considered a possible event associated with SCS therapy.
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Introduction

Spinal cord stimulation (SCS) for the treatment of chronic pain

has become an established modality since it was introduced in

1967. Although the incidence of adverse events associated

with SCS therapy is high, serious neurological complications

are rare.1–4 We report the first case of cervical compression

myelopathy at the site of the epidural electrode.

Case report

A 42-year-old man presented with a 7-year history of left arm

pain secondary to a brachial plexus injury. The pain remained

refractory to a comprehensive pain management plan. A

computed tomography (CT) scan with myelography con-

firmed that there was no compression on the spinal cord

(Figure 1a). On 21 September 2000, under general anesthesia,

SCS was performed. An electrode (Medtrotonic Inc., Minnea-

polis, MN, USA) was positioned in the epidural space through

the C4/5 interlamina space. Following a 7-day trial that

showed SCS was beneficial in controlling his symptoms, the

pulse generator was implanted. He then reported 80–90% pain

relief. On 2 March 2005 (5 years after electrode implantation

for SCS), he had difficulty using chopsticks and walking.

Although a brain CT revealed no changes, he was referred to

our department. Neurological examination revealed spastic

quadriparesis with exaggerated deep tendon reflex in his lower

extremities. CT scan with myelography revealed severe spinal

cord compression from C1 to C5 by an epidural soft tissue

mass (Figure 1b). We considered whether spontaneous resorp-

tion of the epidural mass after removal of the electrode might

be possible. We discussed the option of decompression surgery

or electrode-removal alone with the patient, and he chose the

latter. His neurological symptoms were unchanged even after

surgical removal of the electrode on 15 March 2005. Magnetic

resonance imaging (MRI) revealed spinal cord compression

(Figure 2a), and he was treated with cervical unilateral open-

door laminoplasty from C3 to C6 on 16 May 2005. As severe

adhesion between the dura and lamina was caused by scar

tissue, we also removed it from the dura microscopically. He

recovered gradually, and an MRI after surgery revealed the

spinal cord was decompressed (Figure 2b). Histological

examination of the epidural mass revealed fibrous scar tissue

without inflammatory cells (Figure 3).

Discussion

The efficacy of SCS has been reported in the treatment of

various chronic pain syndromes, including the neuropathic
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pain condition for which this patient was being treated.2

Although the incidence of adverse events associated with

SCS therapy is high, the rate of serious complications is

low.1–4 North reported on the use of SCS for chronic,

intractable pain and showed no major morbidity, such

as spinal cord compression or injury, over 2 decades.1

The overall incidence of surgical wound infection was 5%,

and the predominant complication has been electrode/lead

assembly failure (7% by system) or radiofrequency receiver

failure (5% by system). In a systemic review of SCS for failed

back surgery syndrome or complex regional pain syndrome,

Turner reported that 34% of patients (weighted average)

who received a permanent stimulator had one or more

complications during the follow-up period.3 The most

common complication was a stimulator revision (23.1%)

that required additional surgery. Although the rate of

biological complications, such as dural puncture, was

reported to be 5.8%, there were no reports of neurological

complications. Similarly, Kumar4 reported a complication

rate of 31.9% among 160 patients during a 10-year period.

In his series, hardware-related complications accounted

for 24.4% of problems, whereas biological complications

accounted for 7.5%.4 There were no reports of neurological

complications.4

Recently, Meyer5 published a case report about quadripar-

esis following revision of a spinal cord stimulator. This

patient presented with upper and lower extremity weakness

following inadvertent placement of an electrode into the

spinal cord. The electrode was successfully removed; how-

ever, the neurological status deteriorated. Although Meyer5

first reported a neurological injury associated with SCS, the

case seems to be the result of a complication related to a

Touhy needle.

We report the first case of late onset cervical myelopathy

secondary to fibrous scar tissue formation around the SCS

electrode. In this case, we believe that the fibrous scar tissue

was generated by an alien substance reaction to the electrode

because there was no spinal cord compression on the

myelogram before the electrode was implanted. Therefore,

late onset cervical myelopathy secondary to fibrous scar

Figure 1 (a) CT myelogram at the C3/4 level before implantation of the epidural electrode. There was no compression of the spinal cord.
(b) CT myelogram at the C3/4 level showing severe spinal cord compression by a soft tissue mass around the SCS electrode.

Figure 2 (a) Sagittal T2-weighted MRI scan before laminoplasty.
The spinal cord is compressed from C1 to C5 by the epidural soft
tissue mass. (b) Sagittal T2-weighted MRI scan after laminoplasty.
The spinal cord is decompressed by the unilateral laminopasty from
C3 to C6 and resection of the epidural soft tissue mass.

Figure 3 Photomicrograph of the epidural mass showing fibrous
scar tissue without inflammatory cells. Hematoxylin and eosin,
original magnification �100.
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tissue formation around the epidural electrode should be

considered a possible event associated with SCS therapy.

Conclusion

Cervical myelopathy secondary to fibrous scar tissue

formation around the epidural electrode is a possible event

associated with SCS therapy. Physicians should be aware of

late neurological deterioration in their surveillance of

patients undergoing SCS therapy.
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