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euroinflammation explains aspects of chronic pain and opens new avenues for

herapeutic interventions
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In this issue of the Scandinavian Journal of Pain Elisabeth Hans-
on reviews the processes behind neuroinflammation in the CNS
nd possible causal relationship to the development of chronic
ain [1]. This is an important issue, with large amount of basic
euroscience evidence, not well known to pain clinicians. This
eveloping field should be studied also by clinicians who are strug-
ling with management of patients in chronic pain. Current drugs
or chronic pain, which exclusively target neuronal mechanisms,
re only partly effective, at best, and new strategies to manipu-
ate neuron–glia interactions in pain processing hold considerable
romise [2]. In fact, Costigan et al. [3] stated recently that inhibi-
ion of immune function represents a major avenue for therapeutic
ntervention for neuropathic pain.

Peripheral nerve injuries can cause low-grade inflammation in
he dorsal horn of the spinal cord and along the pain pathways
o the thalamus and the parietal cortex [4]. This neuroinflamma-
ion is due to activation of glial cells. Microglia, which are the

acrophages of the CNS, release substances to the blood, increas-
ng permeability of the tight junctions of the capillary endothelial
ells (the blood–brain-barrier) and blood cells pass into the CNS [5].
hese cells are transformed into reactive microglia, which in turn
ay activate astrocytes.
Astrocytes are coupled into networks that occupy strategic

ositions between the vasculature and the synapses, monitoring
euronal activity and transmitter release [1]. Eventually the acti-
ated astrocyte network leads to formation of new synapses. New
euronal contacts are formed that maintain and spread neurosig-
als, with the pain-sensation-mediating astrocytic networks acting
s bridges [1,6,7]. These processes, in which activated glia cells play
mportant parts, may contribute to the explanation of how acute or
ub-acute pain sensations can become long-term and how they can

e experienced in other parts of the body than where the original

njury occurred [1,2,8,9].
In animal models of neuropathic pain, proinflammatory

mmunological processes involving activation of microglia and

DOI of refers to article:10.1016/j.sjpain.2010.01.002.
∗ Corresponding author.

E-mail addresses: harald.breivik@medisin.uio.no (H. Breivik),
orsten.gordh@akadmiska.se (T. Gordh).

877-8860/$ – see front matter © 2010 Published by Elsevier B.V. on behalf of Scandinav
oi:10.1016/j.sjpain.2010.01.007
astrocytes are involved [10]. Glucocorticoids are immunosuppres-
sive agents [11]. Thus, methylprednisolone reduced the activation
of the spinal cord microglia and prevented development of neu-
ropathic pain signs after nerve injury in rats [10,12]. In clinical
studies, the somatosensory changes after surgery were significantly
diminished by methylprednisolone given i.v. before incision for
mammoplasty [13]. Specific somatosensory changes around the
surgical wound appear to be predictors of chronic neuropathic pain
after augmentation mammoplasty [14].

The changes that occur due to longstanding activation of
microglia and the astrocyte networks may become irreversible, in
part due to death of neurones in the spinal cord from apoptosis and
excitotoxic processes [1]. It may therefore be too much to hope
for that immunosuppressive therapy will have any effect at in late
stages of chronic complex pain conditions. Multiple other mech-
anisms will also have been involved in neuropathic pain that has
lasted for years [3]

Still, repeated intrathecal injections of methylprednisolone sig-
nificantly reduced chronic neuropathic pain after herpes zoster
[15].

With the well documented neuroinflammation and its seque-
lae in animal models, it is time to look closer at the preventive
effects of glucocorticoids and other inhibitors of immune functions
given at an earlier stage, maybe not later than when abnormal
signs of sub-acute neuropathic type pain is developing after tissue
trauma or surgery [1,13]. Immunosuppressive drugs that cross the
blood–brain-barrier more readily than glucocorticoids should be
studied. Other immunosuppressive drugs, e.g., minocycline, have
been suggested by Kehlet et al. [16] in order to prevent microglial
activation and transition of acute pain to chronic postoperative
pain.
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