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Neuropathic pain and spinalcord stimulation
Neuropathic pain can arise from injury to the nervous system and can involve spontaneous
dysthaesias, allodynia, or hyperaesthesia. An estimated 8% of the population are thought to live
with neuropathic pain. Several types of drugs can be used to treat neuropathic pain, but many
patients have no relief. Stimulating the spinal cord with implanted electrodes can be an eﬀective
treatment, especially for failed back surgery syndrome. NICE issued guidance in October 2008
recommending spinal-cord stimulation and complex regional pain syndrome.
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Neuropathic pain arises from
abnormal functioning of the
sensory nervous system. This can
come from injury to the central
or peripheral nervous system
by trauma, ischaemia, infection,
or metabolic insult. Rather
surprisingly the descriptions of
reported pain are similar whatever
the initiating cause and wherever
that injury occurred. Neuropathic
pain is usually described as
“burning”, “electrical”, “shooting”,
and “tight bands”.
The most common symptoms
are spontaneous dysaesthesias
(often described as burning or
shooting pain) and evoked pain
to non-painful stimuli (allodynia)
and sensitivity to painful stimuli
at low thresholds (hyperaesthesia).
Commonly, skin in the affected
area will have altered normal
sensation with higher thresholds
for some stimuli and lower
thresholds for others.
Neuropathic pain can exist
either as an isolated condition or
with other pain mechanisms such
as nociceptive pain (inﬂammatory
pain). The differences between
neuropathic pain and nociceptive
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pain become increasingly blurred
when one considers the central
sensitisation that occurs in the
normal nervous system when
chronic nociceptive pain is poorly
relieved. This results in long-term
sensitisation of pain perception
pathways such that pain is
maintained long after the initiating
event has healed or diminished.
Nerve injury results in changes
in expression of neurotransmitters
and genes, and production of
receptors throughout the pain
perception pathway. Some patients
might develop chronic neuropathic
pain because of genetic diﬀerences
or comorbid psychological distress.
Activation of pain receptors
in turn activates a sensory
discriminative pathway of neurones
that project via the thalamus to
the sensory cortex, and also the
spinoreticulothalamic pathways
that project to motivational
and affective sites within the
paleocortex. Thus, pain is as deﬁned
by the International Association for
the Study of Pain—an unpleasant
sensory and emotional experience
which is caused by or described in
terms of tissue damage.1

Epidemiology
A European epidemiological study
showed that up to 17% of Europeans
suﬀer chronic pain.2 Torrance and
colleagues reported that up to 8%
of the population are living with
neuropathic pain.3 As might be
expected from a condition that
rarely recovers spontaneously,
it will become more common in
older people. Neuropathic pain
is associated with poor function,
psychological distress and depression,
and poor health-related quality of
life. Examples of neuropathic pain
are post-herpetic neuralgia, diabetic
neuropathy, post-traumatic or postsurgical neuropathy, and spinal
entrapment neuropathy such as after
spinal surgery or in spinal stenosis.
In recent years we have
increasingly needed to challenge some
of our beliefs about pain and some
progress is being made at last. This
progress has been slow, particularly
for older patients, for several reasons.
We have had to overcome beliefs
that unrelieved pain is a natural part
of getting old—which were an excuse
to not even attempt to evaluate pain.
Additionally, the general symptom
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of pain has been left to non-pain
experts to manage the pain as well
as the disease, perhaps because of
our disease-based model of treating
illness. Finally, there is a belief that,
apart from a limited selection of drug
treatments, not much can be done.4

The rise of pain clinics
Pain medicine and pain clinics
have been evolving in pockets
throughout the country. Usually
they are staffed by anaesthetists
with a special interest in pain, who
work with a multidisciplinary team
from other medical specialties,
such as psychology, physiotherapy,
occupational therapy, and
nursing. From March 2008, the
Faculty of Pain Medicine of the
Royal College of Anaesthetists
came into being and represents
the educational interests of this
developing specialty.
Pain medicine is reaching out
into primary care, is working with
other specialties, and appears to be
well recognised by the Department
of Health to be required in
many new initiatives such as
musculoskeletal services. Patients
with poorly controlled pain should
be referred to local specialist pain
services, if available.

Treatment of refractory
neuropathic pain
An evidence-supported consensus
exists on how to treat neuropathic
pain.1 Pharmacological treatment
includes topical agents such as 5%
lidocaine and capsaicin, and oral
agents—tricyclic antidepressants,
and sodium and calcium-channel
blockers, and antiepileptics such
as gabapentin, carbamazepine,
and pregabalin. Educating
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patients about their condition and
restoration of a sense of control
over exacerbating factors is also
important. Interventional and
invasive techniques include neural
blockade of the sensory somatic
nerve with local anaesthetic and
corticosteroids or by sympathetic
nervous system blocks .
One of the main breakthroughs
in managing refractory pain
is the application of nervestimulation-induced analgesia
such as spinal-cord stimulation.
Transcutaneous
electrical
stimulation uses surface electrodes
and is useful in some patients if used
correctly but, even if it is eﬀective, it
is often diﬃcult to maintain in the
long term.

Spinal-cord stimulation
Spinal-cord stimulaiton is
provided by specialised centres
with adequate resources for
multidisciplinary management
and follow-up. Some devices are
administered via neurosurgical
centres and some via pain services.
It is not a treatment for provision
by the occasional enthusiast,
but is best used in an integrated
service with referral and followup, as suggested by guidelines
published jointly by the British
Pain Society and the Society of
British Neurological Surgeons.5
Spinal-cord stimulation can
be done under local anaesthesia
as a day case. It involves insertion
of cylindrical electrodes (like an
epidural catheter) into the epidural
space. Whilst the patient is awake
on the operating table, a trial of
stimulation is initiated such that
pleasant parasthesiae are evoked
within the painful area. The trial
can be continued percutaneously
for about a week, and if successful
then a full implant is inserted with

either local or general anaesthesia.
The implantable pulse
generator (a little bigger than a
cardiac pacemaker) is placed under
the skin, usually in the abdomen
or in the upper buttock area. The
patient will have a small handheld
programmer that can make desired
adjustments to the pattern and
style of stimulation from the fully
implanted device.
Power supply to the implant
is either from its own lithium
oxide battery (non-rechargeable)
or from a rechargeable battery.
The rechargeable batteries are a
new generation and are likely to
improve upon the rate of minor
complications seen with systems that
employed fewer electrode contacts
and whose batteries depleted quickly.
A third type of power supply uses
radiofrequency coupling whereby
the implanted receiver obtains
induced electrical stimulation from
an antenna stuck to the skin over the
receiver.6 This method has become
progressively obsolete.
Spinal-cord stimulation has
been studied in medically refractory
neuropathic pain of peripheral
origin and for ischaemic pain
syndromes such as critical limb
ischaemia and angina pectoris.7–22
Most devices are implanted in
the UK for neuropathic pain that
persists after surgically successful
nerve decompression spinal
surgery, the so-called failed back
surgery syndrome.

Evidence of efﬁcacy
In a study, 100 patients with this
disorder were randomly assigned
to receive either conventional
medical management or conventional treatment and spinal-cord
stimulation. 14 48% of patients
who had spinal-cord stimulation
achieved a 50% reduction in
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pain compared with only 9% on
standard care. This increased pain
relief was associated with increased
functional capacity, treatment
satisfaction, and most importantly,
a dramatic improvement in healthrelated quality of life in the group
having spinal cord stimulation.
Crossover was allowed
at 6 months, but because so
many patients crossed from the
stimulation group to standard
care and so few from standard to
spinal-cord stimulation the groups
were not statistically comparable
for the 2-year outcome point.
However, results from the group
continuing with spinal-cord
stimulation show that benefits are
maintained at 2 years.23,24
One of the striking features of
the participants was that 87% had
received four or more treatment
modalities before randomisation
and their quality of life was similar
to that seen with terminal heart
failure. Compared with many
other diseases with a similar
incidence and prevalence such as
rheumatoid arthritis, patients with
failed back surgery syndrome had
higher pain scores, greater work
disability, higher use of opioids
and lower quality of life (in press).
The Prospective, Randomized,
Controlled, Multicenter Study of
Patients with Failed Back Surgery
Syndrome (PROCESS) study was
the first to compare outcomes
of spinal-cord stimulation
in neuropathic pain due to
failed back surgery syndrome
with conventional medical
management. Another high
quality study 25 has shown spinalcord stimulation to be superior to
revision spinal surgery in a similar
group of patients.
At first glance spinal-cord
stimulation seems expensive, with
devices costing between £9000 and
£17,000. Data from the PROCESS
study and others 26,27 show that
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Key points
•
•
•
•
•
•
•
•
•

Neuropathic pain is more common in older patients
Neuropathic pain causes pain, disability, and poor health-related
quality of life, and thus deserves active management
Several treatment strategies exist to help manage neuropathic pain
Neuropathic pain is poorly recognised by health-care professionals
Doctors need to be more aware of neuropathic pain and to build pain
services to detect, treat, and refer treatment-refractory cases
Pain services should have access to spinal-cord stimulation if required
Spinal-cord stimulation has an impressive evidence base that
demonstrates clinical and cost eﬀectiveness in a variety of conditions
It continues to develop technologically as well as reﬁning its clinical
indications
NICE recommend spinal-cord stimulation for chronic refractory
neuropathic pain such as due to failed back surgery syndrome or
complex regional pain syndrome

annualised costs reduce from
implantation with cost savings
occuring about 2·5 years after
initiation of treatment compared
with the less effective conventional
treatments. Available evidence on
cost effectiveness for spinal-cord
stimulation in failed back surgery
syndrome and complex regional
pain syndrome indicates that the
incremental cost-effectiveness
ratio is considerably less than the
£30,000 figure used by NICE.23

NICE guidance
In October 2008, NICE issued
final guidance 6 on use of spinalcord stimulation for neuropathic
pain. The PROCESS trial provided
much of the data evaluated for
using spinal-cord stimulation in
failed back surgery syndrome,
and evidence for use in complex
regional pain syndrome was also
considered. NICE recommends
spinal-cord stimulation for
neuropathic pain in patients who
have pain of at least 50 mm on a
visual rating scale of 0–100 mm for

at least 6 months despite standard
care and have had a successful trial
of spinal-cord stimulation.
The assessment group did
an economic analysis based on a
device cost of £9000 with a lifespan
of 4 years. For failed back surgery
syndrome, the incremental costeﬀectiveness ratio was £10,480 per
quality-adjusted life year compared
with conventional management
alone, and £9219 per qualityadjusted life year compared with
repeat surgery. For complex regional
pain syndrome the incremental
cost-eﬀectiveness ratio was £16,596
per quality-adjusted life year.6
The evidence considered
for spinal-cord stimulation in
ischaemic pain was inconclusive.
In a subset of patients with
critical limb ischaemia, some
beneficial effects of spinal-cord
stimulation can be seen, but there
was insufficient evidence to prove
its clinical and cost effectiveness.
Spinal-cord stimulation also
appeared to be as good as coronary
artery bypass grafting, coronary
angioplaty, or percutaneous
myocardial revascularisation, but
evidence for its cost effectiveness in
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refractory angina was insufficient.
NICE have recommended that any
existing patients having spinalcord stimulation for ischaemia
pain should continue to be funded
by the NHS, but new patients
should be funded only as part of
robust clinical trials looking at
clinical and cost effectiveness in
these indications.6
I have no conflict of interest.
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