Yamana et al. BMC Neurology ~ (2024) 24:284 BMC Neu ro|ogy
https://doi.org/10.1186/512883-024-03789-8

Check for
updates

Successful spinal cord stimulation using
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Abstract

Background Central neuropathic pain after foramen magnum decompression (FMD) for Chiari malformation type
1 (CM-1) with syringomyelia can be residual and refractory. Here we present a case of refractory central neuropathic
pain after FMD in a CM-1 patient with syringomyelia who achieved improvements in pain following spinal cord
stimulation (SCS) using fast-acting sub-perception therapy (FAST™).

Case presentation A 76-year-old woman presented with a history of several years of bilateral upper extremity and
chest-back pain. CM-1 and syringomyelia were diagnosed. The pain proved drug resistant, so FMD was performed for
pain relief. After FMD, magnetic resonance imaging showed shrinkage of the syrinx. Pain was relieved, but bilateral
finger, upper arm and thoracic back pain flared-up 10 months later. Due to pharmacotherapy resistance, SCS was
planned for the purpose of improving pain. A percutaneous trial of SCS showed no improvement of pain with
conventional SCS alone or in combination with Contour™, but the combination of FAST™ and Contour™ did improve
pain. Three years after FMD, percutaneous leads and an implantable pulse generator were implanted. The program
was set to FAST™ and Contour™. After implantation, pain as assessed using the McGill Pain Questionnaire and visual
analog scale was relieved even after reducing dosages of analgesic. No adverse events were encountered.

Conclusion Percutaneously implanted SCS using FAST™ may be effective for refractory pain after FMD for CM-1 with
syringomyelia.
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Background
Chiari malformation type 1 (CM-1) can impair the flow
of cerebrospinal fluid when the cerebellar tonsils drop
into the foramen magnum, resulting in syringomyelia
in 60-80% of patients [1]. Central neuropathic pain is
reported in 40% of patients with CM-1 and syringomyelia
[2]. Despite shrinkage of the syrinx after foramen mag-
num decompression (FMD), pain may not necessarily
be relieved [3, 4]. Residual pain is typically treated with
analgesics, but if the pain proves resistant to pharmaco-
therapy, other options for pain relief must be considered.
Spinal cord stimulation (SCS) is a treatment aimed at
alleviating refractory pain by applying electrical stimu-
lation to the dorsal column using electrodes implanted
in the spinal epidural space. In addition to conventional
SCS based on paresthesia, paresthesia-free SCS such as
fast-acting sub-perception thqerapy (FAST™) (Boston
Scientific, Marlborough, MA, USA) and Contour™ (Bos-
ton Scientific) and combinations of these stimulations
have recently become available. In particular, FAST™ is
useful in that pain relief can be achieved in only min-
utes, unlike other paresthesia-free SCS that requires a
few days to be effective. FAST™ can provide relief from

Fig. 1 Pre-and postoperative magnetic resonance imaging. Preoperative-
ly, sagittal (A) and axial (B) T2-weighted magnetic resonance imaging of
the cervical spine showing Chiari malformation type 1 with syringomyelia.
Two years after foramen magnum decompression, sagittal (C) and axial (D)
T2-weighted magnetic resonance imaging shows shrinkage of the syrinx
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central poststroke pain in which sufficient effects are not
obtained with conventional SCS [5]. SCS using FAST™
may also be effective for relieving refractory pain after
FMD for CM-1 with syringomyelia. Here we present a
case of refractory central neuropathic pain after FMD
in a CM-1 patient with syringomyelia who achieved
improvement of pain with SCS using FAST™.

Case presentation

A 76-year-old woman with a history of limited cutaneous
systemic sclerosis (IcSSc) and asthma came to our hos-
pital diagnosed with CM-1 and syringomyelia. She had a
history of several years of bilateral upper extremity and
chest-back pain. Experts of dermatology and rheuma-
tology were involved in the diagnosis and treatment of
1cSSc, which was very well controlled with small doses
of steroids during the entire observation period. A mag-
netic resonance imaging (MRI) demonstrated the drop-
ping of cerebellar tonsil and the syrinx extending from
the C4 level of the cervical spine to the thoracic spine. No
structures were found in the spinal canal that externally
compressed the spinal cord. The pain proved resistant
to pharmacotherapy, so FMD was performed to achieve
pain relief. After FMD, MRI showed shrinkage of the syr-
inx and pain relief was obtained (Fig. 1).

Ten months after FMD, bilateral finger, upper arm, and
chest-back pain flared-up again. MRI demonstrated that
the syrinx remained shrunk, but symmetrical degenera-
tion of dorsal horn due to the syrinx extended from the
C4 level of the cervical spine to the thoracic spine was
observed. No spinal canal stenosis was pointed out. The
brachial plexus block was performed by pain clinicians,
but the pain did not improve. Based on these findings,
the cause of the pain was diagnosed as central neuro-
pathic pain due to syringomyelia, not neuropathic pain
due to lcSSc.

Due to pharmacotherapy resistance, SCS was planned
for the purpose of improving pain. As a percutaneous
trial of SCS, two 16-electrode leads (Infinion™; Boston
Scientific) were inserted from the epidural space between
T12 and L1 lamina. The most cephalad side of the leads
was placed at the C5 vertebral level through intraop-
erative testing by paresthesia. Neither conventional SCS
alone nor SCS with Contour™ improved any pain scores.
However, SCS using FAST™ and Contour™ did improve
pain. Subsequently, the implantable pulse generator
(IPG) (Wavewriter Alpha™; Boston Scientific) with percu-
taneous leads was implanted, targeting the same site as
in the trial (Fig. 2). Improvement of pain was observed.
The main settings of SCS after IPG implantation are sum-
marized in Fig. 3. Visual analogue scale score had been
9.5 preoperatively, improving to a maximum of 5 post-
operatively. Affective pain on the McGill Pain Question-
naire was 7 preoperatively, improving to a maximum of
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Fig. 2 X-ray. X-ray showing leads were placed through intraoperative testing with paresthesia and positioning of the implantable pulse generator on

the left flank

SCS setting Amplitude (mA)

Pulse width (ps) | Frequency (Hz)

1.1 (30% of threshold)
FAST™ + Contour™

210 El]

1.6 (50% of threshold)

200 200

K

FAST™ + Contour™

2.7 (70% of threshold)

210 920
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200 200

SCS: spinal cord stimulation; FAST™: fast-acting sub-perception therapy.

Medications Tramadol 250 mg/day

SCS settings

200 mg/day
Pregabalin 300 mg/day
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Fig. 3 Clinical course. Visual analogue scale (VAS) score, McGill's score (sensory and affective), settings for spinal cord stimulation (SCS) and medications
after implantation of the implantable pulse generator (IPG). SCS settings mainly used a combination of fast-acting sub-perception therapy (FAST™) and
Contour™. VAS and affective pain on the McGill Pain Questionnaire improved and medication dosages decreased after IPG implantation compared with
preoperatively. On the other hand, sensory pain on the McGill Pain Questionnaire was unchanged

3 postoperatively. On the other hand, sensory pain on
the McGill Pain Questionnaire remained unchanged. No
adverse events were observed.

Discussion

The present case is the first to suggest that FAST™ based
on a novel mechanism differing from conventional SCS
can be effective in treating refractory pain in an adult
patient with CM-1 and syringomyelia, in whom pain

worsened despite syrinx shrinkage after FMD. Nakamura
et al. reported that 11 of 17 patients who underwent
FMD for CM-1 with syringomyelia achieved inadequate
improvement of pain [4]. The present report demon-
strated that SCS using FAST™ was effective against post-
operative neuropathic pain after FMD for CM-1 with
syringomyelia, and described the first clinical application
of FAST™ for that pathology.
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syringomyelia but the dorsal column was relatively pre-
served [16], FAST™ may have acted on the dorsal column.
As this was a report of a single case, the efficacy of SCS
using FAST™ in more patients with refractory pain after
EMD for CM-1 with syringomyelia needs to be validated
in the future. In addition, efficacy should also be evalu-
ated for different locations and degrees of preoperative
neuropathy.

Conclusion

Percutaneously implanted SCS using FAST™ may be
effective for refractory pain after FMD for CM-1 with
syringomyelia.

Abbreviations

CM-1 Chiari malformation type 1

FAST Fast-acting sub-perception therapy
FMD Foramen magnum decompression

GABA  Gamma-aminobutyric acid

IPG Implantable pulse generator

IcSSc Limited cutaneous systemic sclerosis
MRI Magnetic resonance imaging

SCS Spinal cord stimulation
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