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ABSTRACT
Keywords: Introduction: Chronic pain in children has been an under-recognized problem compared to
Neuromodulation adult pain. The aim of management is to help children and their families cope with the
Spine symptoms rather than a cure. Current medical treatments to reduce pain intensity are
Pain often short lived, poorly tolerated or ineffective.
Stimulation Results: The use of electrical stimulation to treat pain is the current basis of modern
Neuromodulation at the spinal cord and has been well established as spinal cord stimu-
lation in adult practice. This involves placement of an epidural electrode connected to a
subcutaneous implanted pulse generator. The electrode generates an electrical field at the
dorsal columns of the spinal cord that inhibits pain pathways. Randomised controlled
trials have demonstrated efficacy in neuropathic pain states such as the failed back surgery
syndrome and complex regional pain syndrome.
Conclusion: Despite its initial expense, Spinal cord stimulation is a cost effective therapy in
the long term and has the advantages of being a minimally invasive therapy and reversible.
Crown Copyright © 2016 Published by Elsevier Ltd on behalf of European Paediatric
Neurology Society. All rights reserved.
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1. Introduction

Reports of chronic pain have shown that this common prob-
lem has a substantial impact on quality of life, physical, psy-
chological and social function. It affects 20% of the adult
population in Europe and is becoming recognized as a disease
in its own right."® Yet, this debilitating and often refractory
medical condition has only been recently studied in children.®
In comparison, adult chronic pain is well recognized with
established management and pathways but this is not the
case in children despite the long-term morbidity that arises
without adequate treatment.

In 2000 a cross sectional study of 5424 children from0-18
years showed that 54% had pain within the previous 3 months.
25% complained of pain over at least 3 months.” This has led to
estimates of 480,000 cases of severe chronic pain in adolescents
per year in the UK and economic estimates of £3840 million per
year.? A cluster sample of children and adolescents in Norway
showed a prevalence of chronic pain of 21% with significant
impact on psychosocial function.’ A study in Germany showed a
point prevalence of chronic pain in 10—14 year olds of 46%."° Yet
a Canadian cohort reported the prevalence as 6%.'*

Unsurprisingly, the types of pain encountered are variable
and a systematic review yielded inconsistent results.'” This is
likely a reflection on the lack of standardization in chronic
pain measurement and inconsistencies between epidemio-
logical studies (Table 1).

Few chronic pain syndromes are amenable to a cure and
the aim of management is in finding strategies to help the
child and the family cope and manage their symptoms.
Pharmacotherapy is commonly used but it is often limited by
long term tolerance, lack of efficacy and side effects. Physical
and psychological therapies aim to minimize the functional
impairment that is associated with chronic pain but its effect
on reducing pain intensity is modest.****

Table 1 — Prevalence of chronic pain by diagnosis.

Headache 8—82.9%
Abdominal 3.8—53.4
Back 13.5-24%
Limb 3.9—-40%
Generalized 3.6—48.8%
Other 5-88%

Of these pain syndromes, one of the most difficult types of
pain is neuropathic pain. This is defined by the IASP as “Pain
caused by a lesion or disease of the somatosensory nervous
system”.’>'¢ This particular type of pain is associated with
greater morbidity and it is often refractory to medical man-
agement.'®"” Examples of neuropathic pain are the burning
symptoms associated with peripheral neuropathies or the
sharp electrical shooting sensations found in nerve injury.
These pains are often hard to describe and maladaptive.

2. Neuropathic pain in children

The prevalence of neuropathic pain has not been well studied
in children compared to adults and common causes are listed
in Table 2.

The causes of neuropathic pain in children differ from that
seenin adults. It is rare in children less than 6 years of age and
the median age of onset is 13 years old."® Conditions seen in
adults such as trigeminal neuralgia, post herpetic neuralgia
and painful diabetic neuropathy are uncommon in children.
Despite the prevalence being poorly studied, it is becoming
increasingly recognized in children with age related differ-
ences in both clinical manifestations and long term prog-
nosis." For example, younger children are less susceptible to
chronic pain from nerve injury, a possible mechanism being
the relative immaturity of the nervous system and differences
in neuroimmune profile pre and post adolescence.?***

Analgesic medications used to treat neuropathic pain in
children follows the practice seen in adults. Drugs such as
paracetamol, NSAIDs and opidoids have poor efficacy in
neuropathic pain. Anti-neuropathic analgesic drugs used are
tricyclic antidepressants and gabapentinoids.
demonstrating long term efficacy is lacking and side effects
are often associated with long term morbidity.*?

Evidence

3. The use of neuromodulation for
neuropathic pain

The difficulty in managing chronic neuropathic pain in adults
has led to increasing interest in the use of Neuromodulation.
Its use for the treatment of chronic pain has predominantly
focused on targeting nociceptive pathways in the nervous
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