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ABSTRACT

Background: Thalamic pain syndrome is classically described as chronic pain after an infarct of the thalamus. It
leads to a decrease in the quality of life, especially for patients with inadequate treatment. Supportive imaging,
such as a thalamic lesion or infarct, is widely accepted as necessary to diagnose this condition.

Case Description: In this case report, we describe the case of a patient who developed allodynia and hyperesthesia
with a hemibody distribution characteristic of thalamic pain syndrome, despite having no clear inciting event
or identifiable thalamic lesion. This patient was successfully treated with cervical and thoracic spinal cord
stimulation (SCS).

Conclusion: We suggest that this patient may have presented with a non-lesional thalamic pain syndrome,
supported by the classic hemibody allodynia and hyperesthesia and the response to SCS. Further, we demonstrate
that SCS was an effective method to control this central pain disorder.
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INTRODUCTION

Thalamic pain syndrome, first described by Dejerine and Roussy in 1906, is a distressing and
treatment-resistant type of centralized neuropathic pain.” The syndrome consists of hemibody
neuropathic pain with possible burning dysesthesia, allodynia, and lancinating pain.”*! Although
it is classically described to develop after lacunar infarct, injury of the spinothalamic tract
has been identified as an alternative mechanism."”! Regardless of lesion location, identifying a
lesion on imaging is widely accepted as a major criterion for making the diagnosis of thalamic
pain syndrome."® Additional criteria include contralesional hemibody pain, numbness,
or hyperesthesia, although these symptoms vary greatly from patient to patient.”! Other
musculoskeletal and neuropathic pain syndromes can further complicate the diagnosis of
thalamic pain syndrome by presenting with similar symptoms distinguished by minor differences
in distribution, timing and frequency of pain, inciting factors, or exact sensory quality (e.g.,
allodynia and hyperesthesia).®! Onset of pain is also variable and may present within days to
several years after the initial causative injury.”” Due to this variation in timing and presentation,
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clinicians tend to rely heavily on imaging to confirm the
diagnosis of thalamic pain syndrome.

In addition to the diagnostic challenges, treatment can
be problematic as thalamic pain syndrome is commonly
refractory to pharmacologic interventions.®? On the
molecular level, it is hypothesized that a reduced number of
opioid receptors in the thalamus underlies the mechanism of
treatment-resistance.”” However, the most widely accepted
theory of thalamic pain syndrome is thalamic disinhibition,
which leads to increased activity of the thalamus contralateral
to the affected limb and face as demonstrated on single
photon emission CT imaging.®' Neuromodulatory
techniques such as spinal cord, deep brain, and motor cortex
stimulation (MCS) aim to modulate this aberrant activity
by targeting some aspect of the pain pathways involved.!*!"!
These techniques have shown variable efficacy in treatment
of thalamic pain, partially due to limited number of cases
receiving deep brain stimulation (DBS), MCS, or spinal cord
stimulation (SCS) as an intervention specific to thalamic
pain syndrome as opposed to generalized chronic poststroke
pain.'"*1 MCS has demonstrated short-term efficacy
ranging from 73% to 100% in several small cohorts and up
to 2 years of long-term efficacy ranging from 45% to 57%,
with reduction in pain symptoms by at least 50%.!>131517)
Conventionally, DBS has not been as effective as MCS in
central pain syndromes, though newer studies involving
bilateral electrode implantation of the anterior cingulate
cortex have demonstrated results that warrant further
investigation.*”% Literature on SCS efficacy specific to
thalamic pain syndrome is limited, although one case series
reported that 50% of patients also had reduction in pain
symptoms by at least 50%.!

While SCS is an accepted method for treating intractable pain
disorders, its clinical utility in treating classic presentations
of thalamic pain syndrome is not well understood. In
addition, there are few, if any reported cases of non-lesional
thalamic pain syndrome without a history of brain injury
or ischemia in the current literature. In this case report, we
describe a case of non-lesional thalamic pain syndrome with
no clear inciting event that was successfully treated with a
combination of cervical and thoracic SCS.

CASE PRESENTATION

A 57-year-old right-handed male with a medical history
of B12 deficiency, controlled hypertension, and migraine
presented to an outside neurologist with an 8-year history
of periodic left-sided pain. These attacks had resulted in
multiple visits to the emergency room which were unable to
determine an etiology. The patient reported periodic soreness
and cramping that would begin in his left hand and foot
and then radiate to the left shoulder and thigh, respectively.
Concurrently, he would have numbness and pain in his left
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face. While this had started 8 years prior, the symptoms had
become less tolerable and had started preventing the patient
from carrying out his daily activities. These episodes would
occur about once per week and past 3-4 h/episode. During
the same time period, the patient complained of bilateral foot
numbness that would develop on prolonged standing and
also of sexual dysfunction, though neither symptom seemed
to be related to the periodic hemianesthesia or paresthesia.
The patient’s neurological exam was largely non-focal except
for a bilateral Hoffman’s sign.

The patient initially had an MRI of the neuroaxis. The
MRI brain demonstrated no structural abnormalities,
though white matter scattered attenuation consistent with
microvascular small vessel disease was noted [Figure 1].
The MRI of the spine demonstrated mild-to-moderate
degenerative disk disease with neural foraminal narrowing
most severe on the right hemibody, but without significant
canal stenosis. No cord signal change was identified. An
electromyelogram was also performed which did not show
any abnormalities. Further, a neurologist at an outside
hospital performed a workup for multiple sclerosis which
was unrevealing.

He was referred for consideration of operative intervention,
including possible MCS, DBS, or implantation of a spinal
cord stimulator. All stimulator options were discussed with
the patient, and after much discussion, he elected to undergo
a spinal cord stimulator trial as it would be the least invasive
and allow for evaluation of efficacy before implantation.

The patient underwent a spinal cord stimulator trial with
great results by an independent pain physician after clearing
psychiatric screening. The trial stimulator was in the cervical
region. The patient reported complete resolution of pain in
the left arm, but endorsed continued pain in his left leg. For
this reason, the patient requested placement of an additional
lead in the thoracic spine. The patient’s trial spinal cord
stimulator settings are included in [Figure 2].

The preoperative cervical and thoracic images are included
in [Figure 3]. The patient had a Medtronic Intellis™
with AdaptiveStim™ spinal cord stimulator (Medtronic
Neuromodulation, Minneapolis, MN) placed with two
locations of leads: Cervical and thoracic. Electromyography,
motor evoked potentials, and somatosensory evoked
potentials were monitored during the procedure.
Postoperative images are included in [Figure 4] with final
stimulator settings included in [Figure 2]. Both leads were
slightly left-centric of midline and posterior to the spinal
cord, with the cervical lead terminating at C2 and the
thoracic lead terminating at T9.

During his 1-week postoperative appointment, he reported
significant pain reduction and good coverage in his left-
hemibody including his leg. At 6-months follow-up,
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Figure 1: Preoperative axial T1-weighted MRI without contrast (a), with contrast (b), FLAIR (c), and diffusion-weighted sequences (d)

demonstrating no evidence of thalamic infarct or encephalomalacia.

Trial

g : Intensity: 1.2mA
4 ? : Pulse Width: 90p
Cervical o o
P Rate: 1200Hz
« O
« O
Thoracic

Final SCS
g . Intensity: 0.4mA
5 G Pulse Width: 200us
6 a Rate: 1200Hz
e ©
e o
s B Intensity: 1.9mA
: ? Pulse Width: 210pus
: : Rate: 50Hz

Figure 2: Trial and final spinal cord stimulator settings.

Figure 3: Preoperative sagittal T2-weighted MRI of cervical (a) and
thoracic spine (b) demonstrating no lesions or significant stenosis.

he reported continued pain relief with approximately
95% reduction in his pain following permanent SCS
implantation.

DISCUSSION

In this report, we demonstrate a unique case of a patient
who developed hemibody allodynia and hyperesthesia
comparable to thalamic pain syndrome, despite having no
clear precipitating event or identifiable thalamic lesion. Using
SCS, we provided significant and sustained pain relief for this
patient, allowing him to return to his normal daily activities.
We suggest the patient in this case presented with a non-
lesional thalamic pain syndrome, evidenced by the classic
hemibody allodynia and hyperesthesia and the response
to SCS.

The ambiguity of the presentation and overlap with other
pain disorders led to an 8-year delay in diagnosis and
effective treatment of thalamic pain syndrome in this patient.
Early identification of atypical pain could have prevented a
delay in treatment, thereby increasing quality of life. For
patients identified as having atypical pain, early referral to
a neurologist specializing in pain syndromes is necessary to
optimize patient care.
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The differential diagnoses for this patient included thalamic
pain syndrome, chronic pain syndrome, complex regional
pain syndrome, idiopathic peripheral neuropathy, lateral
medullary infarction, multiple sclerosis, a brain mass, and
syringomyelia. Since no identifiable brain or spinal cord
abnormalities were present on imaging, structural causes
such as multiple sclerosis, brain mass, and syringomyelia
were ruled out. The distribution of this patient’s pain affected
solely the left-hemibody, thereby ruling out idiopathic
peripheral neuropathy and lateral medullary syndrome.
Although this patient had allodynia and hyperesthesia, the
lack of an identifiable trigger largely negated a diagnosis
of chronic pain syndrome and complex regional pain
syndrome. In addition, this patient had no autonomic or
vasomotor symptoms, further suggesting a diagnosis other
than complex regional pain syndrome. Therefore, thalamic
pain syndrome was favored as the classification of the
patient’s syndrome because he had long-term allodynia and
hyperesthesia in a distribution characteristic of thalamic pain
syndrome, despite the lack of an identifiable lesion.!*!

Treatment for this unique condition also presented
unique considerations. Recent works have demonstrated

the effectiveness of SCS for treating central pain
syndrome.!" In each respective study, efficacy of controlling
pain was demonstrated in over half the patients, suggesting
spinal cord stimulators may become an earlier intervention in
treating central disorders.™ Although these studies attempted
to explain why spinal cord stimulators are effective in thalamic
pain syndrome, literature is still scarce on this topic. Both
studies included few, if any patients with pain affecting the
entire arm and leg concurrently, and neither study included
any patients with a complete hemibody distribution of their
pain (i.e., face, arm, and leg all affected).™”)

However, the patient in this report experienced complete
left-hemibody pain of the face, arm, and leg, with the most
disabling pain localized to his arm and leg. After attempting
medical management without successful pain reduction, the
patient decided to undergo operative intervention. Cortical
stimulation, DBS, and SCS could all address different aspects
of the syndrome; however, cortical and DBS provided some
major concerns for this patient given the invasive nature. The
successful trial of a spinal cord stimulator offered a minimally
invasive option, which added reassurance of a permanent
spinal cord stimulator benefiting this patient. [Figure 5] for a

Figure 4: Postoperative lateral (a) and posterior-anterior (b) radiographs of cervical spinal cord stimulator lead placement at C2 and lateral (c)

and posterior-anterior thoracic lead placement at T9 (d).
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Figure 5: Risks and benefits of spinal cord stimulation, deep brain stimulation, and motor cortex stimulation.
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comparison of the risks and benefits of SCS, DBS, and MCS.
The permanent spinal cord stimulator ultimately provided
significant pain relief for this patient.

CONCLUSION

In this report, we demonstrate the unique case of a patient
developing allodynia and hyperesthesia with a hemibody
distribution characteristic of thalamic pain syndrome, despite
having no clear inciting event. Due to the classic hemibody
distribution of allodynia and hyperesthesia, we suggest this
patient may have non-lesional thalamic pain syndrome.
Further, we demonstrate that SCS was an effective method to
control this central pain disorder with characteristic features
thalamic pain syndrome.
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