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BACKGROUND Central neuropathic pain (CNP) of the cervical and/or thoracic spinal cord has many etiologies, both natural and iatrogenic.
Frequently, CNP is medically refractory and requires surgical treatment to modulate the perception of pain. Spinal cord stimulation is a modality
commonly used in adults to treat this type of refractory pain; however, it is rarely used in the pediatric population.

OBSERVATIONS The authors reported a case involving a common pediatric condition, Chiari malformation type I with syrinx, that led to a debilitating
complex regional pain syndrome. The associated life-altering pain was successfully alleviated following placement of a spinal cord stimulator.

LESSONS CNP, or the syndromic manifestations of the pain (complex regional pain syndrome), can alter an individual’s life in dramatic ways. Spinal
cord stimulator placement in carefully selected pediatric patients should be considered in these difficult pain treatment paradigms.
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Syringomyelia, more commonly known as a “syrinx,” is a dilated
cerebrospinal fluid–containing space that develops within the central
canal and/or parenchyma of the spinal cord.1 It can be caused by
multiple pathological entities, such as Chiari malformation type I
(CM-I), trauma, tethered spinal cord, and spinal cord tumors. A syr-
inx can independently lead to a broad range of clinical signs and
symptoms. The clinical presentation mainly depends on the etiology,
location, and morphology of the syrinx. Patients are commonly
asymptomatic; however, syringomyelia can cause a wide variety of
sensory symptoms, lead to progression of scoliotic deformity, and,
in severe cases, cause motor weakness of the extremities or lower
cranial nerves.2,3

CM-I and spinal cord syrinx (CM-I 1 SM) are well-known to be
associated conditions. The presence of a syrinx as a result of CM-I
is estimated to be 40%–75%, and the treatment involves addressing
the causative pathology with hopeful resolution or decrease in size
of the syrinx.2,4 However, appearance of syrinx improvement on
magnetic resonance imaging (MRI) does not always coincide with

clinical improvement.5,6 We present a pediatric case of CM-1 1
SM in which the syrinx resolved after surgical intervention; however,
the central neuropathic pain (CNP) persisted. This condition ulti-
mately led to the diagnosis of complex regional pain syndrome
(CRPS), which is an extremely rare diagnosis in the pediatric popu-
lation, with an estimated incidence of 1 case per 100,000 chil-
dren.7,8 CRPS is challenging to treat because therapeutic goals
normally focus on improvement rather than resolution of a patient’s
symptoms.9 Unique to our patient, this is the first reported case of
dorsal spinal cord stimulation (SCS) to successfully treat pediatric
CNP/CRPS secondary to CM-I 1 SM.

Illustrative Case
A 14-year-old girl presented with several months of exertional/

tussive occipital headaches, posterior neck/shoulder pain, and left
radicular arm pain. The left-sided pain radiated to the shoulder and
dorsolateral arm and into the thumb. Her quality of life was severely
impacted, as evidenced by multiple emergency department visits,
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difficulty with sleep, and frequent absence from school. Subsequent
medical evaluation included MRI of the cervical spine, which dem-
onstrated CM-I 1 SM (Fig. 1). The syrinx exhibited deviation into
the left dorsal horn. She displayed symptoms of allodynia and loss
of pinprick/temperature sensation in the left upper extremity. The
rest of her physical examination was unremarkable for changes in
light touch, proprioception, reflexes, or motor weakness.

Standard CM-I decompression with pericranial graft duraplasty
was performed without complication. Initial improvement of her oc-
cipital headaches and left arm dysesthetic pain was noted. At the
2-week follow-up, the central pain in her left arm returned, which
was recognized to be worse than it was preoperatively. At that time,
gabapentin was prescribed and titrated to 600 mg twice daily, with
minimal relief. The patient eventually requested to stop gabapentin
because of sedative side effects at school. An MRI at the 15-month
follow-up demonstrated adequate CM-I decompression as well as
near-complete resolution of the cervicothoracic syrinx (Fig. 2).

Despite resolution of the syrinx, the left arm pain persisted,
causing a significant, unhealthy weight gain due to inactivity, affect-
ing sleep habits, which worsened her academic performance, and
even causing a debilitating major depressive episode. Despite such
impairing signs and symptoms, the patient was highly motivated to
avoid medication for the pain and depression. She was ultimately
diagnosed with CRPS Type 1 secondary to cervical syringomyelia.
Standard preoperative psychiatric assessment for pain was per-
formed with no identifiable psychiatric causes. The patient was
deemed a candidate for dorsal SCS trial and placement.

Cervical SCS percutaneous trial was performed with excellent
response, and the patient proceeded to permanent SCS placement.
Permanent SCS placement via hemilaminectomy at C6 was per-
formed using the Medtronic Intellis with Adaptivestim Implantable
Neurostimulator. Two neurostimulator leads were threaded to C2
under fluoroscopic guidance (Fig. 3). No intraoperative or postoper-
ative complications occurred. At the 6-month follow-up, the patient
endorsed significant improvement in upper extremity pain relief and
quality of life. She was eventually weaned from gabapentin and did
not require medical treatment for depression.

Discussion
Observations

The pathophysiology of CNP in CM-I 1 SM is not fully under-
stood, but general disruption of lateral spinothalamic fibers is in-
volved.10,11 Preoperative severity can vary, and Chiari decompression

that leads to syrinx resolution does not always lead to improvement in
pain. In fact, previous studies have noted refractory CNP postopera-
tively in “deviated” syrinxes in CM-I 1 SM, similar to the aforemen-
tioned patient.12,13 The likely mechanisms involved include necrosis,
neuronophagia, and Wallerian degeneration in these deviated or cavi-
tated syrinxes.1

Given the medically refractory CNP and morphology of the syr-
inx in this case report, SCS to modify the pain response was pro-
posed as a treatment plan. SCS is rarely needed in the pediatric
population but has shown benefit in adults with pain due to syrinx

FIG. 1. A: Preoperative sagittal MRI of the cervical spine without contrast
demonstrating CM-I with an extensive cervicothoracic spinal cord syrinx.
B: Preoperative axial MRI of the cervical spine without contrast at C5.

FIG. 2. A: Postoperative sagittal MRI of the cervical spine without con-
trast at the 15-month follow-up showing near-complete resolution of the
prior extensive cervicothoracic spinal cord syrinx. B: Postoperative ax-
ial MRI of the cervical spine without contrast at C5.

FIG. 3. Two permanent neurostimulator leads threaded to C2 under
fluoroscopic guidance.
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from other etiologies.14–16 Evidence for use of SCS in treatment of
CRPS in the pediatric population is less vigorous. Bakr et al.17 con-
ducted a literature review of all cases of pediatric CRPS that were
treated with SCS and found only 13 cases. There are significant
heterogeneity and widely variable characteristics between these re-
ported pediatric cases, which greatly limits their external validity.17

With careful patient selection, SCS should be considered in pediat-
ric cases of medically refractory CNP. Fortunately, CNP in pediatric
patients is extremely rare; hence, the level of evidence of a single
case report is low. However, CM-I 1 SM is much more common in
the pediatric population, and the incidence may be underreported.
To date, there have been no reported cases of SCS treatment for
CNP in pediatric patients, and we sought to illustrate an example of
an efficacious option for a life-altering problem. We would also like
to demonstrate the necessity of a collaborative effort to mend adult-
and pediatric-centric practices and surgeons in certain situations.

Lessons
CM-I 1 SM is more common in the pediatric population, and

pain due to syringomyelia can be debilitating. More specifically, cen-
tral neuropathic pain, or the syndromic manifestations of the pain
(CRPS) can alter an individual’s life in dramatic ways. Spinal cord
stimulator placement in carefully selected pediatric patients should
be considered in these difficult pain treatment paradigms.
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