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Editorial
When acute pain becomes chronic
In 1999, the International Association for the Study of Pain (IASP)
published what remains the most
widely accepted deﬁnition of
chronic post-surgical pain (CPSP).
This is deﬁned as pain that develops following surgical intervention,
after exclusion of other causes, lasting longer than two months, and
unrelated to a condition preceding
surgery. Within the past decade,
CPSP has been intensively studied
in order to quantify its epidemiology, risk factors, pathophysiology,
prevention and treatment.
Although there have been considerable advances in our knowledge of CPSP, the incidence
remains depressingly high. Conservative estimates indicate that 10%
of patients may be affected, even
after ‘low-risk’ surgery [1, 2]. This
incidence has not changed appreciably over the years, suggesting both
that our understanding of CPSP
remains incomplete and that our
approach to the problem needs to
be reconsidered.

How and when acute
pain becomes chronic
It is perhaps stating the obvious to
say that all chronic pain, by deﬁnition, has to start as acute pain.
While the initiating insult in many
chronic pain states is not always
clear, with CPSP we are in a unique
position: we know in advance the

time, place and nature of the injury.
Thus anaesthetists are seemingly in
an ideal position to inﬂuence the
development of CPSP. However,
despite our best efforts to date, we
have not satisfactorily or reliably
achieved this.
To understand CPSP and its
prevention better, we need to take a
broad overview of the problem and
re-evaluate all facets of acute and
chronic pain management. Historically and organisationally, acute pain
has been regarded as a distinct entity
from chronic pain. This was underpinned by the fact that acute pain is
usually managed with a particular
set of pharmacological agents (drug
therapy extrapolated from the World
Health Organization’s analgesic ladder for the management of cancer
pain) and by distinct acute pain services within secondary care. Conversely, chronic pain management
utilised a different set of pharmacological and physical treatments, was
treated by a different group of clinicians and was predominantly an
outpatient service.
It is increasingly clear that this
organisational model does not
reﬂect the clinical problems seen in
our patients. What the literature
tells us, and what we see in practice, is that there is no clear boundary between acute and chronic pain
and they should be viewed as a
continuum. A further ﬂaw implicit
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in this traditional model of service
division is, broadly speaking, the
perception that acute pain services
primarily manage nociceptive pain
while chronic pain services manage
neuropathic pain. This perception is
inaccurate. There is a substantial
body of basic science and clinical
evidence indicating that much acute
postoperative pain has an important
neuropathic component [3–11].
Even without overt nerve injury,
acute pain shows both nociceptive
and neuropathic features, so it is
not surprising that many acute pain
presentations cannot be managed
satisfactorily with conventional
anti-nociceptive strategies alone.
If we are to understand CPSP
and its management better, it is useful to consider the fundamental
underlying mechanisms. A surgical
insult directly activates high-threshold nociceptors that relay action
potentials signalling injury to the
central nervous system. Nociceptive
afferent tracts cross-link extensively
in the spinal cord and project widely
to the brainstem, limbic centres and
somatosensory cortex. In response to
intense afferent signals, extensive
changes in the network of the
somatosensory cortex are seen,
together with profound changes in
central neurochemistry and the balance between pro- and anti-nociceptive descending control. At the
surgical site, the inﬂammatory
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response to cellular injury causes
localised pain. This inﬂammatory
response is increasingly recognised
as being crucially important to
the maintenance of pain signalling.
This response comprises the release
of numerous pro-inﬂammatory mediators including hydrogen and
potassium ions, bradykinin, prostaglandins and cytokines (IL-2, IL-6,
IL-8 and TNF-a) [3]. These mediators lead to lowering of activation
thresholds in peripheral nociceptors,
secondary hyperalgesia and spontaneous pain in the absence of ongoing
injury. Thus, even short exposure to
an intense nociceptive stimulus can
lead to profound and long-lasting
changes within the nervous system;
as Allan Basbaum, former Editor-inChief of the journal Pain, states: “the
nervous system after injury is very
different to that before the injury”
(A. Basbaum, personal communication, 09/04/2015).
Basis science research has
shown us that the mechanisms of
acute pain are more complicated
and far reaching than previously
thought. The difﬁculty resides in
the realisation that although the
fundamental
pathophysiological
changes that occur in the nervous
system following surgery are common to all patients, they do not
inevitably lead to CPSP in all cases.
The reasons for this are still unclear
but there are identiﬁable risk factors
associated with the development of
CPSP. These include: surgery
involving (or at high risk of involving) direct neural trauma e.g.
amputation or thoracotomy; preexisting pain (either at the site of
surgery or an anatomically distant
site); severe acute postoperative
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pain; polypharmacy; high-doses of
strong opioids; and psychological
factors such as depression, anxiety
and post-traumatic stress disorder
[12–16]. At a basic level, all these
factors can be summarised as being
indicative of either peripheral or
central neural sensitisation, neural
trauma or adverse psychology.
These risk factors are important
both individually and cumulatively
in peri-operative pain management.
We are clearly unable to inﬂuence
all of them peri-operatively; however, some factors are readily amenable to acute intervention in our
capacity as anaesthetists. In particular, we are well placed to try to
attenuate unfavourable changes
within the nervous system, one of
the most obvious areas being the
prevention and control of severe
acute postoperative pain.

Stopping acute pain from
becoming chronic
The presence of severe postoperative pain is generally regarded as
the single biggest risk factor and
predictor for developing CPSP.
Severe pain is still surprisingly common, even following relatively
minor surgical procedures [17]. Our
ﬁrst goals in seeking to prevent
CPSP must therefore be to ensure
that patients do not wake from
anaesthesia in severe pain, even if
that means a slightly longer time to
wakefulness, and to be pro-active
and aggressive in our management
of severe pain in the recovery room.
This includes the utilisation of all
analgesic modalities available to us,
including gabapentinoids, NMDA
antagonists, intravenous lidocaine
and a2-adrenergic agonists. These

medicines are not only useful adjuvant analgesics in their own right
but can potentially contribute to the
prevention of CPSP [18].
Regional anaesthetic techniques,
either central neuraxial or perineural, are invaluable in the prevention
of severe postoperative pain and,
potentially, in the prevention of
CPSP [19]. In many circumstances,
regional anaesthesia remains the
gold standard for acute-phase analgesia. There are, however, a number
of problems with regional anaesthetic techniques: a need for speciﬁc
procedural skills outwith the expertise of many anaesthetists; a failure
rate of up to 10% even in the most
skilled hands; the need for more
intensive monitoring; and the risk
of discontinuation, or wearing off,
too early postoperatively, exposing
the patient to unopposed severe
pain. This last point is particularly
important. It leads to patients’ perceiving that the technique has failed
and exposes the nervous system to
high levels of nociceptive stimulus,
immediately negating the beneﬁcial
effects of the nerve block. Despite
these issues, regional anesthesia is
an important part of our armoury
and should be utilised where practicable.
In the prevention of severe
postoperative pain, we do not advocate
proscriptive
or
didactic
approaches to peri-operative management. Many protocols exist that
are highly procedure-speciﬁc, such
as those widely used for enhanced
recovery. While the general principles of protocol-driven surgery are
commendable, and work for many
patients, they make no allowance
for those with more complex needs
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or those in whom one or more elements of the protocol are either
contra-indicated or unachievable.
Guidance for when the ﬁrst choice
of analgesia fails is notably lacking
in many protocols Maintaining a
broad knowledge base of available
therapeutic modalities is therefore
vital. A better way forward requires
a change in emphasis to promote
the development of more individualised, tailor-made analgesia, taking
into account the nature of the surgery and speciﬁc risk factors. In
effect, we should be aiming to ‘riskstratify’ patients pre-operatively for
the likelihood of developing CPSP,
in order to inform an appropriate
and proportionate analgesic management plan.
The opportunity already exists
to risk-stratify patients in such a
fashion within pre-assessment clinics: simple, questionnaire-based
assessments can be undertaken to
recognise pre-existing abnormal
pain states, psychological risk factors and chronic high-dose opioid
requirements [20, 21]. By riskstratifying in this way, a pain ‘preoptimisation’
approach
allows
opportunities to intervene, e.g. with
formal psychological assessment
and preparation for surgery, rationalising of medicines, management
of expectations for patients with
chronic pain, and even re-evaluation of the necessity of surgery.
To be successful in preventing
CPSP, we must not restrict ourselves to examining pain in the
immediate peri-operative period.
The acute inﬂammatory response to
surgery does not resolve by the time
a patient returns to the ward from
the recovery area. We must aim to
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optimise analgesia throughout an
inpatient stay. A suitable goal to
strive for should be ‘no more than
mild pain’ experienced throughout
the postoperative period [22]. It is
impractical for an individual anaesthetist to be in attendance throughout an entire inpatient stay to
facilitate analgesia. The aim of
minimising pain for all patients to
the time of discharge is the responsibility of the whole surgical team,
both medical and nursing. Embedding acute pain management as a
marker of quality of care would
help to reinforce this. Ensuring all
team members are actively involved
and engaged requires considerable
time, effort and resources.
Poor assessment of pain has
been recognised as the single biggest barrier to effective pain management [23] – if pain goes
unrecognised or unrecorded, what
chance is there of good treatment?
Sadly, even at this basic level there
are considerable challenges. Pain
assessment is often not performed
reliably or consistently and junior
staff may lack the conﬁdence to
treat severe pain, even when it is
identiﬁed. These shortfalls are not
insurmountable with training and
introduction of some simple interventions. For example, a ‘pain
pause’ could be introduced into surgical ward rounds, when speciﬁc
thought is given to pain and review
of analgesia, and a standardised
pain assessment tool implemented
as a means of providing a structured, systematic method of assessing and managing acute pain.
The challenge of promoting
good pain assessment has become
more difﬁcult in recent years, owing

© 2015 The Association of Anaesthetists of Great Britain and Ireland

to stafﬁng problems and a change
in emphasis on outcome measures
from surgery, and concern that pain
scores are viewed as of secondary
importance to time to mobilisation
and discharge from hospital. This is
troubling, as these latter two,
though easy to measure and appealing from a managerial perspective,
do not reliably equate to adequate
analgesia. Failed discharge and readmission to hospital for inadequate pain control are rarely
reported but extremely important.

Moving forward
The steps required to improve this
situation are two-fold. First, training
should be enhanced to give acute
pain greater recognition as a subspecialty, with dedicated time and
teaching during medical school and
anaesthetic training, rather than
merely including acute pain as an
element of other specialist blocks.
Particular emphasis must be placed
on pain assessment and anti-neuropathic therapeutics. Second, chronic
pain consultants should have
greater active involvement in inpatient pain services. This would
bring a more holistic approach to
acute pain problems, offer speciﬁc
expertise in challenging cases of
acute neuropathic pain and polypharmacy, and provide continuity
of care with follow-up of difﬁcult
acute pain problems on a formal
outpatient basis.
We must renew efforts to
research pain in the days and weeks
following surgery. Although rarely
examined in the literature, this period is important in pain management as the time when ‘sub- or
post-acute’ pain may lead to the
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‘tipping point’ when acute pain will
either resolve or begin to show
signs of becoming pathological and
chronic. At this time, the nervous
system is still in a state of ﬂux, with
the neuroplastic changes from
injury not yet deeply entrenched. It
is in this phase that the beginnings
of a chronic pain disorder may
manifest and is likely to be at its
most amenable to modiﬁcation. The
difﬁculty is that this period does
not attract attention since the general expectation is that residual pain
from surgery will diminish leading
up to and following discharge.
While this is true for many, we
know that in some circumstances
up to 80% of patients will have pain
that does not resolve [1].
Identiﬁcation of patients who
may be developing a pathological
pain problem at an early stage is
difﬁcult and requires speciﬁc consideration. There are many reasons
for delay in the diagnosis of persistent pain but part of the problem is
a lack of continuity of care. Anaesthetists typically do not see patients
before discharge following surgery,
and may only encounter them
again sometime later when they are
referred to the pain clinic. Surgeons
increasingly do not routinely review
all patients following uncomplicated
elective surgery so may not be
aware of persistent pain. In practice, the majority of CPSP will be
diagnosed in primary care where
initial management may be instigated.
Therein lies a problem. The
specialties that have most direct
inﬂuence over the occurrence or
prevention of CPSP are generally
not those that diagnose or provide
782
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initial management. Chronic postsurgical pain requires not only
enhancements in secondary care;
greater emphasis is needed in educating general practitioners to identify patients who are at risk of
developing CPSP and those who
fail to recover normally from surgery. This could be initiated by
identifying patients at the time of
pre-assessment. Once back in the
community, early identiﬁcation of
a developing pain problem could
be aided by more stringent monitoring of ongoing use of analgesics,
particularly strong opioids, the
requests for which would in effect
act as a surrogate marker for unresolving pain as well as encouraging
rational prescribing. A simple
approach would be to set a limit
on repeat analgesic prescriptions
issued without a face-to-face clinical review. With appropriate training, this surveillance role could be
delegated to community pharmacies to avoid over-burdening primary care.

Conclusion
While pain medicine has made considerable advances in recent years
there is still much to do, as rates of
CPSP remain high. We may never
eliminate CPSP and it is clear that
having too narrow a focus on a single anaesthetic technique or drug
does not hold the answer. However,
evidence from individual studies
and meta-analyses points to
improved long-term outcome with
better acute pain management, and
we are well placed to deploy a substantial armoury.
We need to have a fundamental
review of our approach to acute pain

management, and we call for
improved training and recognition
of acute pain as a subspecialty within
anaesthesia. Acute pain services need
improved stafﬁng to deliver better
clinical care and teaching. Inpatient
services would beneﬁt from greater
involvement of dedicated consultant
pain specialists to deal with increasingly complex acute pain problems
and provide continuity of care following discharge. Organisationally,
pain management should begin preoperatively to include identiﬁcation
of risk factors for pain, prompt and
aggressive treatment of severe pain,
and surveillance for early identiﬁcation of abnormal postoperative pain
states. Only by taking on all these
issues will we begin to make a real
difference.
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