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Abstract

result of SCS in the setting of incomplete cervical SCI.

Case Presentation: A 60-year-old patient with a history of traumatic SCI
the clinic with chronic right upper extremity pain, numbness and spastlcny

upper extremity flexor tone with limited extension of the elbo
SCS 8-contact leads were placed in the cervical region coveri
reduction in the patient’s neuropathic pain, leading to permanent

programming adjustments, the patient regained
and quality of life.

he USA alone, there are
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Ilfe following their injury, along with a significant

year. Recent research highlights
ts. SCS complements intensive

ent Scale (AIS) grade D presented to
, the patient had significant right-sided

e right elbow extensor mechanism, improving their overall function

(W can improve spasticity and motor function after spinal cord injury.

The outcome of a SCI varies depending on the location and
degree of neurological damage. Some complications, such as the
motor spasticity seen in our patient, affects 65%-92% of people with
chronic SCI and is more common with higher levels of injuries [3-5].
Spasticity is a velocity-dependent increase in muscle tone associated
with Upper Motor Neuron (UMN) injuries [6]. The damaged UMN
leads to a loss of inhibitory signals in the descending spinal tracts,
resulting in increased stretch reflex and muscle tone [7]. Spasticity
typically begins to develop several weeks or months after injury as
the period of areflexia begins to subside [8], and can lead to pain,
discomfort, and complications with significant functional impairment,
further contributing to decreased quality of life for patients [2,6].
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Epidural (SCS) is a neuromodulation technique that places
electrodes within the epidural space of the dorsal column to deliver
mild electrical impulses. Although SCS has traditionally been
employed as a treatment for chronic pain, recent research suggests
its potential usefulness for other medical conditions as well. A 2022,
systematic review found that SCS could be beneficial in restoring
sensorimotor function, including volitional movement, after SCI. The
total participants included 327 patients with SCI, and of the studies
assessing sensorimotor function, 71/127 (56%) of patients regained
volitional movement during SCS [9]. In addition, a 2024 systematic
review analyzed thirty-four studies for spasticity improvements with
the use of SCS. A subset of their data looked specifically at
subjective improvement in spasticity after spinal cord injury, where
190/281 (68%) of patients found improvement in their symptoms after
SCS [10]. This data shows that neuromodulation holds promise as a
tool that may enhance patients’ functional recovery in conditions
beyond pain such as SCI and assist activity-based recovery. In this
case report, we hope to add to this potential by presenting a patient
who had a long-standing history of pain and spasticity as a result of
SClI, and found impactful improvements with the use of spinal cord
stimulation.

Case Presentation

A 60-year-old male with a history of traumatic cervical
SCI secondary to a ski accident presented to the pain management
clinic with chronic spasticity and neuropathic pain of the Zls
Upper Extremity (RUE) and Bilateral Lower Extremities (BLE Ahe
patient had previously found minimal relief with conserva
management and chemodenervation with botulmum to
Physical examination demonstrated increased
resulting in loss of function, along with comg
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The patient was agreeable
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coverage of the pain areas, and the leads were anchored and battery
placed in a typical fashion. The patient was awake and conversant
throughout the procedure.

spinal leads, anterior to posterior

Figure 2: Thoracic spinal leads, anterior to posterior radiograph
view. Leads placed midline at the level of the T11 vertebral body.
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Figure 3: Thoracic spinal leads, lateral radiograph view.
Leads placed midline at the level of the T11 vertebral body.

Two weeks post-procedure, the patient reported improvement in
his hand spasticity and neuropathic pain. Neuropathic pain in the feet
was mostly masked by the stimulator. However, he was still able to
notice it and adjust settings for better coverage. Subsequent wee
involved several programming adjustments to optimize ;
management and spasticity reduction. These adjustments led to tf
restoration of the patient's previously impaired right elbow extenso
motor function, achieved with a frequency of 2 Hz, a
550 ms, and an intensity of 5 amps. The patie

results.

Results and Discussj

impairments associ
function bowel , recurrent infections,

res, and chronic pain.

ional abilities, mitigate pain, and
ion in the best way possible.

multimodal egies and a multidisciplinary approach. Initial
treatment is typlS@® conservative with passive muscle stretching and
physical therapy, pharmacologic agents (tizanidine, benzodiazepines),
onabotulinumtoxinA injections, or even surgical interventions (e.g.,
dorsal rhizotomy). Baclofen can additionally be administered through
an Intrathecal Baclofen Pump (ITB), providing sustained bolus
release of the medication for spasticity management. While these
treatment options are widely used, they come with limitations,
including undesirable adverse effects, treatment resistance, and
inconsistent results.
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Technological advances have allowed for the development of
minimally invasive techniques that can advance patient care
and expand available treatment options. In 1967, by way of the
“Gate Control Theory”, it was postulated that the introduction
of an exogenous electrical signal can potentially modulate the
endogenous pain signals that coalesce within the dorsal column.
Even though the exact underlying process of how 2
functional recovery remains somewhat unclear
prevailing hypothesis is that the constant stig
fibers in the dorsal root elevates the ov

pathophysiologic
mechanism, but

n the underlying
already experiencing tangible

sticity after SCI is an emerging

: for a patient with an incomplete AIS D SCI. After

eiving SCS, he reported significant reductions in hand
pasticity and neuropathic pain, as well as enhanced motor function
| range of motion in his right arm. We hope that this case study
p€lps provide evidence that spinal cord stimulators have the
potential to positively impact the lives of patients with multiple
ailments.

While there is emerging evidence of the potential role of SCS as a
treatment modality for upper motor neuron-lesion-induced spasticity,
more research is needed to assess efficacy, optimal stimulation
parameters, and proper patient selection. With the advent of new
technologies that can measure neural feedback during stimulation
and the supraspinal/cortical changes occurring in addition to
analgesia, there may be a lot more to be uncovered with future
investigations.
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