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Dear Editor

The thoracic Spinal Cord Stimulator (SCS) has been widely ac-
cepted as a treatment option for diabetic foot and is gaining ac-
ceptance. This case highlights a previously unreported potential
complication of the SCS. A 66-year-old man had long-standing
diabetes (30 years) and hypertension (10 years), accompanied
by diabetic foot and generalized psoriasis. The patient reported
pain in the bilateral lower extremities, especially in both feet,
which was significant at night and when walking. His Visual
Analog Scale (VAS) pain score was 10/10. The pain was accom-
panied by slight numbness without sensory disturbance. These
symptoms gradually exacerbated over 2 months. His Quality of
Life Scale (QOLS) score was 186, and the skin temperature of
both his feet decreased at rest. Following conservative treat-
ment elsewhere, the abovementioned symptoms remained re-
fractory; the patient presented to our hospital for further treat-
ment. SCS was implanted on June 6, 2021 for pain relief.

After admission, we completed preoperative examinations
and scheduled surgery under C-arm guidance. Because of se-
vere psoriasis on the skin surface of T11 and T12, the possibility
of impaired incision healing was considered. The skin over T9
and T10 was incised after careful consideration (Figure 1). Con-
ventional upward insertion of the electrode into the epidural
space of T11 and T12 vertebral bodies was abandoned in favor
of downward insertion of the electrode into the epidural space
of T9 and T10 vertebral bodies (Figure 1); the same treatment
outcome was eventually achieved. An electrode (model: 565
DEFINE 2 * 8; Medtronic, USA) was implanted, and the resis-
tance was normal intraoperatively. A conventional initial volt-
age of 0.5V, pulse width of 210us, and frequency of 40 Hz were

adopted for testing. The patient stated that the sensation of
electricity passing through the lower limbs was significant and
involved full coverage of both feet. We connected the SCS to a
temporary, external stimulator. Once safely returned to ward,
we conducted postoperative adjustment and set the stimulat
or with the following parameters: voltage, 0.1 V; pulse width,
210us, and frequency, 40 Hz. When the voltage was modulated
to 0.5V, the patient’s sensation of current stimulation in the
lower limbs was un ideal; thus, we gradually increased the volt-
age to 1.5 V. At this point, the lower limbs could not be autono-
mously controlled, the feet were unresponsive to external stim-
ulation, and with T12 as the transverse section, all spinal cord
reflexes below disappeared, specifically manifesting as flaccid
paralysis, reduced muscle tension, disappearance of knee and
tendon reflexes, and failure to elicit pathological reflexes. Fecal
and urinary incontinence was absent, consistent with “acute-
phase spinal cord shock.” The thoracic vertebra was examined
by plain radiography after considering ongoing methylpredniso-
lone for Spinal Cord Injury (SCI). After eliminating fractures or
acute lesions, we switched off the external temporary stimula-
tor, and the motor and sensory abnormalities of the lower limbs
disappeared. On postoperative day 1, we attempted re-initiate
the stimulator. When the voltage was adjusted to 1.15 V, the
patient’s sensation of current in the lower limbs was satisfac-
tory, and no abnormalities were found. The temperature of the
patient’s feet was significantly higher postoperatively than in
the preoperative period (Figure 1); the pain in the lower limbs
resolved. The VAS pain score was 0/10, postoperatively. The pa-
tient’s conditionremainedstablethroughouthishospital stay. Be-
fore discharge, his pain had significantly improved, with normal
motor and sensory functions on both lower limbs. He returned
to the hospital 2 weeks after discharge and was treated with an
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implantable pulse generator. During the 3-month follow-up pe-
riod, the patient recovered well, and the QOLS score was 253.

D
Figure 1: (A) Because of psoriasis on the skin surface at the T11 and T12 levels, the T9 and T10 levels were selected for inci-
sions. (B) The electrode is fixed in the epidural space of the T11 level. (C) Preoperative infrared thermography showing the
skin temperature of each part of both the lower limbs. (D) Postoperative infrared thermography showing the skin tempera-
ture of each part of both the lower limbs.
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Discussion

It has been reported that 10,000-12,000 traumatic SCI cases
occur each year. Generally, the common mechanism of these in-
juries is vehicular collision or expressway accidents. We present
a unique case wherein SCI was secondary to the implantation
of a thoracic SCS. The treatment of diabetic foot with a thoracic
SCS has been widely accepted and is being increasingly applied.
During the postoperative period, this patient’s injury and recov-
ery were more consistent with spinal cord concussion, which
highlights a (previously unreported) potential complication of
SCS and reveals the electrophysiological characteristics of spinal
cord concussion.

Spinal cord stimulation is a neuromodulation technique for
relieving chronic pain. The most common indication of spinal
cord stimulation treatment is post-laminectomy syndrome, and
sometimes, neuropathic pain will occur after lumbar spine sur-
gery [1]. The efficacy of spinal cord stimulation for diabetic foot
is noteworthy. Presumably, the electrical pulse activates the AR
fibers in the dorsal column, changes the thresholds of sensa-
tion and pain, and modifies advanced cortical processing [2].
Meanwhile, spinal cord stimulation inhibits sympathetic vaso-
constriction and stimulates parasympathetic vasodilation, thus
alleviating lower limb ischemia and salvaging the limb.

However, the complications caused by postoperative pro-
gram control have rarely been investigated previously. Improper
program control may reduce the efficacy of the SCS system in
relieving pain, which in turn exacerbates the harmful effects of
stimulation, leading to tissue burns or electric shocks [3]. The
process of postoperative program control, with an increase in
voltage, can be divided into “perception domain,” “treatment
window,” and “discomfort domain,” which may vary per patient.
People have different threshold heights and widths. The gen-
eral concept of perception domain is that there is a sensation
of current in the region of the hips or legs of the patient, al-
though it does not reach the feet; the treatment window is also
known as the comfort zone, i.e., the current covers the whole
feet, achieving the purpose of the treatment and not causing
any discomfort to the patient; the discomfort domain is often
intolerable, and normal life is affected by excessive current. To

the best of our knowledge, there is no report of SCI caused by
an SCS. Similarly, this case should raise physicians’ awareness
of risks involved in inserting a space-occupying block in the epi-
dural space. The space in the spinal canal in the cervical and
thoracic regions is smaller, requiring special attention [4]. Most
patients whose neck and upper limb pain improve with medi-
cal treatment have concurrent conditions, such as degenerative
disc disease. In this population, spinal stenosis may also exist to
an extent, and the risk of injury increases among patients who
use an SCS. The patient in this report benefited from the SCS.
With patients increasingly opting for SCS implantation, poten-
tial long-term risks must be considered.
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