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Earlier rather than later intervention may be more advisable. 
Here are a few clinical applications of the technology.

S
pinal cord stimulation is a pro-
cedure that treats chronic pain
by using an electrical current.
Although medical manage-
ment of chronic pain is the

prevailing treatment in most cases, when
the patient becomes refractory to pharma-
cologic therapy and interventional proce-
dures are then considered, spinal stimula-
tion is increasingly being used to treat a
variety of chronic pain syndromes. If suc-
cessful, it may provide pain relief to the
patient that is both significant and long-
lasting. Below are two cases describing
clinical conditions that may be effectively
treated with this modality.

Case 1
A 57-year-old male has been operated on
three times for chronic low back pain.
Originally presenting with pain in his low
back and left lower extremity, he was
diagnosed with a herniated disc at the L4-
5 level and ultimately advised to undergo
a laminectomy when conservative med-
ical management and injection therapy
failed and he continued to experience dis-
abling pain. 

He was then advised to undergo fur-
ther surgeries, including a fusion, and he
has not benefited. Imaging studies
demonstrate epidural fibrosis, but an
absence of any further disc herniation. He
is unable to work. Opioid and non-opioid
analgesics, including neuromodulating
therapies such as gabapentin, duloxetine,
pregabalin and others, have not provided
sufficient relief. His pain level is usually
9/10. His surgeon has told him that he
suffers from failed back surgery syn-
drome.

Case 2
A 37-year-old female with previously
diagnosed complex regional pain syn-
drome type 1 (previously known as reflex
sympathetic dystrophy) has responded
poorly to physical therapy, acupuncture,
sympathetic nerve blocks, hypnosis and
multiple medical therapies. She had orig-
inally experienced a severe right ankle
sprain injury and she is working part time
despite her horrific pain. She has two chil-
dren and “does the best she can,” with her
husband’s support. She injured herself
while skiing and there are no lawsuits
pending. Her average daily pain level is
8/10.

The earliest neurostimulation systems
were developed in the 1960s, with the
first implant performed in 1967. The sys-
tems have become more advanced, allow-
ing for a greater flexibility of area of cov-
erage of stimulation as well as for greater
battery life. Two main types of neurostim-
ulation systems are available. In one, there
is complete surgical implantation of the
system; in the other, there are both inter-
nal (leads) and external (battery) compo-
nents. Common reasons for performing
this procedure include patients with
chronic pain secondary to failed spinal
surgery and those with complex regional
pain syndrome who have failed more con-
servative and other strategies. The spinal
cord stimulator creates a tingling feeling
rather than the pain. Many theories
abound regarding why stimulation works,
including inhibition of pain through acti-
vation of other fibers (a variation of what
was referred to as the gate control theory
in the past) as well as facilitation of endor-
phin release and others.

Spinal cord stimulation success has
most often been defined as 50 percent or
greater reduction in pain. Several studies
have suggested that 60 percent of patients
undergoing spinal cord stimulation for
low back and leg pain may achieve
notable relief. The more chronic the pain,
the worse the outcomes—this suggests
that to a certain extent earlier rather than
later intervention with spinal cord stimu-
lation may be helpful for some patients. 

Many pain specialists as well as neuro-
surgeons and orthopedic surgeons cur-
rently perform this procedure. Trial leads
are placed for properly selected patients
and the leads are usually initially placed
percutaneously during the trail. If the trial
(lasting days to weeks depending upon
the practitioner) is successful, the genera-
tor and the leads are most often internal-
ized with the generator most often being
placed in the abdomen. The leads are
anchored into the spine. The internal sys-
tem is more physically stable than the
external system and most stimulator bat-
teries last between two and five years. The
surgery is considered “simple” and is
sometimes performed only with a local
anesthetic and sedative but certainly this
depends upon the individual needs of the
patient. Two small incisions are needed to
complete this procedure. 

Possible risks associated with spinal
cord stimulation include the production
of scar tissue around the electrode,
increased pain from the stimulation itself,
infection, technical failure of the genera-
tor, breakage of the leads, lead migration,
cerebrospinal fluid leakage, chronic
headache, and pain which is not covered
by the area of stimulation. Once in place,
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most patients use the stimulator several
hours at a time, several times daily.
Certain stimulator parameters can be
controlled by the patient through a pro-
grammer that the patient learns how to
use once the stimulator is implanted.
While successful use of a spinal stimulator
may result in dramatic reduction in the
need for analgesics and other treatments,
even successfully treated patients may
require ongoing treatment with other
therapies as well, including continue opi-
oid use for example.

Recent data strongly support the use of
spinal cord stimulation for properly
selected patients with failed back surgery
syndrome and for patients with complex
regional pain syndrome. The data regard-
ing failed back surgery syndrome are par-
ticularly interesting. North et al.1 have
shown that spinal stimulation is more
effective at relieving pain after five years in
this group than re-operation. Results of a
recently published randomized study by
Kemler et al.2 have demonstrated that
spinal cord stimulation can reduce pain
and improve health-related quality of life
in patients with complex regional pain
syndrome.

Each patient described above may in
fact be candidates for spinal stimulation.
This is an important modality to keep in
mind when seeing patients with chronic
pain. New potential uses for spinal cord
stimulation that are currently considered
investigational include chronic pain asso-
ciated with spinal cord injury, multiple
sclerosis, peripheral vascular disease and
intractable angina. PN
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