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Abstract

Poor management of post-operative acute pain can contribute to medical complications including

pneumonia, deep vein thrombosis, infection and delayed healing, as well as the development of chronic

pain. It is therefore important that all patients undergoing surgery should receive adequate pain

management. However, evidence suggests this is not currently the case; between 10% and 50% of

patients develop chronic pain after various common operations, and one recent US study recorded

480% of patients experiencing post-operative pain.

At the first meeting of the acute chapter of the Change Pain Advisory Board, key priorities for improving post-

operative pain management were identified in four different areas. Firstly, patients should be more involved

in decisions regarding their own treatment, particularly when fateful alternatives are being considered. For

this to be meaningful, relevant information should be provided so they are well informed about the various

options available. Good physician/patient communication is also essential. Secondly, better professional

education and training of the various members of the multidisciplinary pain management team would

enhance their skills and knowledge, and thereby improve patient care. Thirdly, there is scope for

optimizing treatment. Examples include the use of synergistic analgesia to target pain at different points

along pain pathways, more widespread adoption of patient-controlled analgesia, and the use of minimally

invasive rather than open surgery. Fourthly, organizational change could provide similar benefits;

introducing acute pain services and increasing their availability towards the 24 hours/day ideal, greater

adherence to protocols, increased use of patient-reported outcomes, and greater receptivity to technological

advances would all help to enhance performance and increase patient satisfaction. It must be acknowledged

that implementing these recommendations would incur a considerable cost that purchasers of healthcare

may be unwilling or unable to finance. Nevertheless, change is under way and the political will exists for it to

continue.

Introduction

Pain is defined by the International Association for the Study of Pain (IASP) as
‘‘an unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage’’1. Acute pain
may be regarded as a biochemical and behavioral cascade initiated by tissue
injury. It is usually beneficial and generally subsides, but if pain responses are
not adequately suppressed it may progress to chronic pain2. Many people are
affected by acute pain, but widespread evidence indicates that it is under-
treated3–6. There are various reasons for this, including people with pain not
consulting a physician, variability in treatment5 and insufficient funding4.

Poor management in the case of post-operative acute pain can contribute to
medical complications such as pneumonia, deep vein thrombosis, infection,
chronic pain and depression7,8. It is also one of the three most common medical
causes of delayed discharge after ambulatory surgery9. In addition to the signifi-
cant personal suffering and social burden that result, considerable financial
expense is incurred, both directly in extra healthcare costs and indirectly as a
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result of absenteeism, lost production and welfare pay-
ments. All post-operative acute pain should therefore be
prevented if possible or, if not, accurately diagnosed and
then treated promptly and effectively to improve patient
comfort, avoid complications, prevent the development of
chronic pain, and reduce the economic burden on soci-
ety10. However, despite the numerous guidelines on mana-
ging acute pain produced over the past two decades11–14,
the proven benefits of the ‘pain-free hospital’ initiative15

and the many effective analgesics now available, surveys
suggest that for many patients there has been little
improvement over this period16–18.

The acute chapter of the Change Pain Advisory Board
was set up at the beginning of 2015 by the pharmaceutical
company Grünenthal GmbH of Aachen, Germany, and is
funded by them. It comprises pain specialists from Europe
and the USA who have been selected on the basis of their
research activity and considerable clinical experience. The
objective of the chapter is to advance the management of
acute pain by:

(i) assessing the limitations of current practice and obs-
tacles to its improvement,

(ii) raising awareness of the topic among healthcare pro-
fessionals and the public by publishing the results of
research studies and specialist discussions, and

(iii) setting up initiatives to address specific issues related
to acute pain.

At its first meeting on the 13th March 2015, the Board
reviewed the current management of post-operative acute
pain and identified a number of key priorities for change.

Post-operative acute pain and the
transition to chronic pain

Acute pain is a normal response to tissue injury or disease
and has an important biological function. It is adaptive and
promotes recuperation by restricting behaviors that might
incur further tissue trauma. In the case of post-operative
acute pain, the cause and time of the physical injury are
known, and because the condition is self-limiting it
requires only short-term care. However, if acute pain
responses cannot be adequately suppressed, cardiac19, pul-
monary20 and neuroendocrine21 functions may be compro-
mised, and the immune system suppressed21.

Poor management of post-operative acute pain may
lead to the development of chronic pain; this occurs in
10%–50% of patients after various common oper-
ations22,23, and 2%–13% are still experiencing pain two
years after some operations24. The transition is complex
and incompletely understood, but the biological mechan-
isms involved are believed to include neuroplasticity, pain
modulation, central sensitization and the neuromatrix
theory of pain, which maintains that pain is produced by

the output of a widely distributed neural network in the
brain and may explain why non-pharmacological therapies
can be quite effective for the relief of pain2,25–27. The
neuromatrix theory implies that the biopsychosocial
model of pain, well established for chronic pain, could
also apply in acute pain. This model argues that there is
a complex inter-relationship between the anatomical and
physiological aspects of pain, the psychological processes
going on in the patient, and the patient’s interaction with
his or her environment, and that all three are important28.

Unlike acute pain, chronic pain is maladaptive, has no
biological function and is difficult to treat. Patient-related
risk factors that predispose to the development of chronic
pain have been identified: these include young age, female
sex, psychological traits such as depression or catastrophiz-
ing, and the presence of pre-existing or concurrent
pain24,27,29,30. Similarly, intraoperative factors such as
nerve injury, tissue ischemia and surgical technique can
influence the outcome, and there are also unknown factors
such as genetic susceptibility22. Several risk indices have
been developed31,32, such as that by Althaus et al. This is
based on the presence or absence of five predictors (Table
1) associated with the likelihood of chronic pain develop-
ing after surgery: capacity overload, pre-operative pain in
the operating field, other chronic pre-operative pain, post-
surgical acute pain and co-morbid stress symptoms32.
Similarly, Montes et al. identified before surgery 73% of
the patients in a large genetically homogeneous popula-
tion who subsequently developed chronic post-operative
pain, using a clinical scoring system based on six variables:
surgical procedure, age, physical health (Short Form-12
score), mental health (Short Form-12 score), pre-
operative pain in the surgical field, and pre-operative
pain elsewhere24. However, taking predisposing factors
into account can only provide an approximate probability
of chronic pain developing, so all patients with post-
operative acute pain should receive adequate pain
management2.

Table 1. Proportion of patients with chronic post-operative pain at 6 month
follow-up compared with number of risk factors32.

Risk factors
capacity overload, pre-operative pain in the operating field, other
chronic pre-operative pain, post-surgical acute pain, co-morbid stress
symptoms

Number of risk factors Proportion of patients with
chronic post-operative pain at 6 months

0 12%
1 30%
2 37%
3 68%
4 82%
5 71%
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Consensus point

In the majority of cases, post-operative pain
results from a failure of management, and all patients
with post-operative acute pain should receive adequate
pain therapy.

When considering treatment decisions, it appears that the
intensity of post-operative acute pain is not necessarily
proportional to the magnitude of the surgery performed,
as it may be affected by the patient’s expectations and the
range of analgesic techniques that can be employed. In one
German study of more than 50,000 patients, procedures
such as open appendectomy, tonsillectomy and cholecyst-
ectomy produced worst Numerical Rating Scale (NRS)
pain scores of 6.0, 5.9 and 5.8, respectively, on the first
day after surgery6. The corresponding scores for limb
amputation, open lung resection and gastrectomy were
lower at 4.6, 4.5 and 4.5, respectively6. Post-operative
pain after ambulatory surgery, in particular, is often
much more intense than anticipated and is the main
cause of hospital re-admission33. An absence of adverse
effects and adequate analgesia are the main determinants
of satisfaction in these patients33.

Post-operative pain: current prevalence

Inadequately treated post-operative pain is a major burden
for healthcare services. It delays recovery and rehabilita-
tion, postpones discharge from hospital and is a major
cause of patient dissatisfaction. Nevertheless, a number
of studies have demonstrated that post-operative pain
management often fails to achieve the desired standard.
Sommer et al. assessed 1490 surgical inpatients three times
a day using a visual analogue scale (VAS)34. Despite
receiving pain treatment according to an acute pain proto-
col, moderate to severe pain was experienced by 41% of
the patients on Day 0, 30% on Day 1, and 19%, 16% and
14% on Days 2, 3 and 4. There was also a high prevalence
of moderate to severe pain in abdominal surgery patients
(30%–55%) on Days 0–1, and in back/spinal surgery
patients (30%–64%) on Days 1–434.

The Pain Out registry used the validated
International Pain Outcomes (IPO) questionnaire to
collect Patient Reported Outcomes (PROs) from over
6000 adult patients undergoing orthopedic or general
surgery at 11 medical centers in Europe and Israel35.
Worst pain since surgery NRS scores of �4 (moderate
to severe pain) were reported by 70% of patients, and of
�6 (severe pain) by 48%. In addition, 23% reported
being in severe pain for �50% of the time35. Notably,
the results revealed considerable variation between par-
ticipating institutions (Table 2); for example, the

proportion of patients reporting a worst pain score of
�6 ranged from 25% to 70%. Although a large
number of patients had been treated according to gen-
eric, evidence-based recommendations, the investigators
concluded that this had not been sufficient to result in
acceptable outcomes for the majority of patients35.

A recent US study questioned a random sample of
patients who had undergone surgery within the past 5
years, approximately half as inpatients and half as out-
patients18. A large majority (86%) had experienced pain
after surgery and 75% of these (65% of all patients)
described their pain as moderate, severe or extreme. Of
those who responded to a survey item about pain after
hospital discharge, 84% reported having some pain,
which is a slightly higher proportion than that reported
by Warfield and Kahn (75%) in 199516. Of the patients
with post-discharge pain, 74% (62% of all patients) rated it
as moderate, severe or extreme. Differences between the
inpatient and outpatient groups were generally only
minor18.

Acute pain services

An acute pain service (APS) is a team within the hospital
that is dedicated to the management of acute pain. It has
responsibility for the day-to-day management of patients
with acute pain and for providing an appropriate level of
care and monitoring, adjusted to the clinical condition of
the patient and the technique used36,37. It should also
ensure the safety of the techniques used, identify and
manage in-service training for appropriate medical and
nursing staff, and audit the efficacy and outcomes of exist-
ing and new methods of treatment36–38. The first APSs
were introduced 30 years ago, and studies have consistently
shown that the APS approach is associated with a signifi-
cant decrease in patients’ post-operative pain ratings.
These studies include a critical review by Werner et al.
of outcome data from over 84,000 post-operative
patients37, an analysis by Stadler et al. which identified a
cost-effective improvement in post-operative pain and
morbidity39, and a study by Tighe et al. which demon-
strated that the introduction of an APS improved inpati-
ent perception of pain relief upon return of consciousness
after anesthesia and for 2 days post-operatively40. One
indirect contributory factor to improving pain manage-
ment and providing more adequate treatment41,42 may
be that an APS increases health professionals’ pain aware-
ness, exemplified by more frequent pain assessment and
improved pain documentation43, although some clinicians
have suggested that this could focus patients’ attention on
the issue.

In the US and Western Europe, a high proportion of
hospitals have an APS, but the structure and responsibil-
ities vary both within and between countries. Also, many
hospitals are having difficulty optimizing this approach,
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despite the acknowledged advantages. For example, in a
randomized sample of hospitals from seven European coun-
tries, more than one-third had no regular on-site training
programs in post-operative pain management, and fewer
than half routinely supplied patients with information on
post-operative pain44. In another survey, hospitals in the
UK that carry out a significant amount of surgery were sent
a questionnaire which included four alternative statements
describing an acute pain service, and asked which state-
ment most closely matched their own situation (Table 3).
Over half the hospitals described their APS as ‘struggling
to cope’, with only 5% available 24 hours a day, 7 days a
week45. In more than two-thirds (68%), the on-call anes-
thetist was the sole provider of out-of-hours services45. A
subsequent survey found that i) many APSs focus on
selected patients, ii) routine pain assessment is patchy,
and iii) there are problems providing adequate cover at
night and at weekends46. Various reasons have been sug-
gested for the inability to establish a well functioning
APS45,46, including:
� the low priority given to acute pain by managers and

funders

� limited knowledge and understanding of
acute pain management by many health
professionals

� competition for scarce resources
� responsibility for post-operative pain management

being divided between hospital departments
� conflict between longstanding professional boundaries

and norms.
A further factor may be that most hospital APSs

have limited opportunity and ability to treat acute
pain in the huge numbers of patients that undergo
orthopedic and minimally invasive abdominal surgery
and who are discharged within 24 hours. Post-discharge
pain management is a major – and largely unexplored –
problem.

However, the need for more structured assessment and
management of inpatients with complex acute and sub-
acute pain problems has been recognized in Belgium. In
order to optimize inpatients’ treatment and quickly iden-
tify patients at high risk of developing chronic pain, every
hospital must have a multidisciplinary APS comprising
a pain specialist, specialist pain nurse and clinical

Table 2. Examples of variability in post-operative pain management35.

Type of treatment
Percentage of patients

receiving treatment modality
Range

Lowest Highest

Opioid and worst pain �6 71% 44% 93%
Opioid and non-opioid and worst pain �6 61% 40% 79%
Total hip arthroplasty: data from six medical centers

Regional and general anesthesia 12% 4% 51%
Regional anesthesia alone 16% 0% 66%
General anesthesia alone 72% 12% 99%

Total knee arthroplasty: data from seven medical centers
Regional and general anesthesia 42% 1.8% 80%
Regional anesthesia alone 41% 0% 97%
General anesthesia alone 17% 1.8% 40.9%

Table 3. Responses to APS questionnaire46.

Short description Questionnaire description statement Percentage

No APS There is no functioning acute pain service in this hospital.
OR
We do have an acute pain service here, but it does not play a major role. We tried to implement the

national recommendations on acute pain services, but the general consensus is that the model
did not work well.

17%

Struggling The acute pain service in this hospital is well supported by staff but struggling to manage with the
available resources. Services are slowly improving, but there is a long way to go. With sufficient
resources, we could really develop the acute pain service.

52%

Thriving The acute pain service in this hospital is thriving. Despite setbacks, we are carrying out regular audits
and have introduced changes in our practice as a result. We are actively supported by hospital
clinical staff and management and see the team as successful and innovative.

30%
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psychologist, for which the Ministry of Health provides
additional funding.

Patient-controlled analgesia

Patient-controlled analgesia (PCA) is a delivery system
that enables patients to self-administer predetermined
doses of analgesic medication to relieve their pain. Its
advantages compared with conventional intramuscular
injections include improved pain relief, less sedation
and fewer post-operative complications47. One reason
is that intravenous patient-controlled analgesia may
be appreciably more effective than intermittent intra-
muscular opioid analgesia as a result of both pharma-
cological and non-pharmacological factors. The
opportunity for self-control appears to play an import-
ant role in both efficacy and patient satisfaction, such
that even very low bolus doses of an opioid can be
efficacious and produce fewer side effects48. One
review of published data which extended to nearly
20,000 patients found that those who received intra-
muscular opioids were much more likely to experience
moderate-to-severe or severe pain than those receiving
opioids via patient-controlled analgesia (67.2% vs.
35.8% and 29.1% vs. 10.4%, respectively)49.

Intravenous patient-controlled analgesia using a
pump is the most studied route of administration, and
morphine the most studied analgesic, but alternative
routes include epidural catheters and peripheral nerve
catheters. The complex technology employed by intra-
venous patient-controlled analgesia can lead to medica-
tion errors50, mostly owing to human factors such as
programming mistakes, and also to complications such
as phlebitis and bacteremia. In randomized trials, how-
ever, intravenous opioid patient-controlled analgesia
was preferred by patients to the same opioid given
intramuscularly, intravenously, or subcutaneously51,
and to parenteral ‘as-needed’ analgesia administered
by a nurse52. Nevertheless, the proportion of post-
operative patients receiving intravenous patient-
controlled analgesia remains relatively small despite
the fact that guidelines recommend it in preference
to conventional routes of administration36,53,54; surveys
have recorded 21.4% in France55 and 5% in Italy56.
The reasons given for not using PCA pumps include
the cost (which limits availability), nurses disliking
managing them, difficulties in educating patients in
their use, and the length of training required for care-
givers56. Alternative routes of administration have
been studied with the aim of simplifying the process
and avoiding programming errors; transdermal and sub-
lingual routes have been shown to be both safe and
effective compared with conventional intravenous
patient-controlled analgesia57,58.

Improving post-operative pain
management

Improving the management of post-operative pain requires
crucially important changes that involve patients, clin-
icians, hospital organization, funding and sometimes
even existing legislation. Many of these changes are well
established in principle, but have yet to be widely imple-
mented. To take one example, the Enhanced Recovery
After Surgery (ERAS) group was formed in 2001 to
develop a clinical care pathway that would achieve early
recovery and better patient outcomes11. Traditional prac-
tices were examined, and replaced with evidence-based
best practice where necessary. The resultant ERAS
protocol provides an integrated multimodal approach to
peri-operative care covering all areas of the patient’s jour-
ney through the surgical process11. The main elements of
the protocol are shown in Table 4. Use of the ERAS proto-
col has been shown to reduce care time by more than 30%
and post-operative complications by up to 50%59.

Involving the patient

In its landmark report ‘Crossing the Quality Chasm’, the
US Institute of Medicine defined patient-centered care as
‘‘care that is respectful of and responsive to individual
patient preferences, needs, and values’’ and which ensures
‘‘that patient values guide all clinical decisions’’60. This
highlights the importance of clinicians and patients work-
ing together to produce the best possible outcomes. The
key attribute of this approach is shared decision-making
when fateful healthcare alternatives must be considered61.
Increased patient involvement in decisions is strongly
associated with decreased decisional conflict, and both
high involvement and low decisional conflict predict
better rates of patient satisfaction62. In one study, 94% of
patients wished to be involved in shared decision-making,
and overall satisfaction ratings of 12% ‘satisfied’ and 88%
‘very satisfied’ were achieved63. In order to be well
informed about the options being considered, however,
patients need to be provided with relevant organized and
systematic information on all aspects of their treatment,
such as the benefits and risks of a given procedure. The
effect on the cognitive and psychological factors that favor
rapid recovery has been shown to improve pain relief and
patient satisfaction after surgery64. In the case of elective
surgery, sending educational material out with patients’
admission details is more effective than displaying
leaflets65.

Good physician/patient communication is an essential
component of the patient-centered approach, in order to
achieve a common understanding of the patient’s condi-
tion and expectations, as well as the proposed therapy
and achievable treatment goals66. This is particularly
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important with respect to pain – a highly individual
experience – so that the most appropriate analgesic ther-
apy can be prescribed. One of the strongest unique
predictors of satisfaction with treatment is patients’
belief that their pain has been thoroughly evaluated67.
However, in the PATHOS survey of anesthetists and
surgeons from seven European countries, 34% of respond-
ents said that post-operative pain was not assessed in their
hospitals44. Other studies have shown that post-operative
pain is infrequently assessed, and even when this is
done the values are poorly documented68,69. The use of
standardized instruments can improve physician/patient
communication, providing greater insight into patients’
pain and an indication of the level of pain relief they
regard as acceptable66. Unidimensional instruments such
as the VAS and NRS are well established in clinical trials
and provide an effective means of quantifying pain inten-
sity. There is a requirement, however, for greater uniform-
ity of interpretation. The Change Pain survey asked 2919
physicians where severe pain began on an 11 point NRS,
and received answers ranging from 4 to 870.

Thus, clinicians should focus on patient-centered care
with shared decision-making, which correlates with
patients’ perceptions of finding common ground71 and
improved patient satisfaction62. Evidence suggests that
too much shared decision-making does not reduce patient
satisfaction, but too little tends to do so63. Therefore, if it is
unclear whether patients want to be involved or not,
shared decision-making should be practiced63. High qual-
ity educational materials enable patients and their families
to participate fully in decisions regarding treatment.
Establishing the necessary rapport between clinician and
patient is facilitated by regular assessment of pain intensity
using a standardized measuring instrument.

Consensus point

Active involvement of the patient – via a patient-cen-
tered approach and shared decision-making – can
improve post-operative acute pain management.

Professional education and training

Patient care could be improved by increasing the aware-
ness of pain medicine among the various healthcare pro-
fessionals involved in post-operative pain management,
and by enhancing their skills and knowledge in this area.
Physicians would benefit from a greater emphasis on pain
during both undergraduate and postgraduate training. In
the UK, for example, the median time spent on pain man-
agement by a medical undergraduate is 13 hours, and in
some cases as little as 6 hours72. Furthermore, it is not
taught as a discrete subject, but scattered amongst various
courses on other topics72. A survey of 242 medical schools
in 15 European countries found that pain management was
taught only within compulsory non-pain-specific modules
in 55%, and that 7% showed no evidence of any pain
teaching73.To help improve this situation, the European
Pain Federation (EFIC) has published a pain management
core curriculum for European medical schools74. It has
been specially developed to provide third to fifth year med-
ical students with interdisciplinary teaching sessions on
frequent pain syndromes and basic treatment options,
both in lectures and at the bedside74.

Qualified physicians who are not pain specialists should
be encouraged to participate in relevant Continuing
Medical Education (CME), and access to CME courses
should be improved. The eCME courses offered by the

Table 4. Main elements of the ERAS protocol11.

Pre-admission information and counseling
No routine bowel preparation
No fasting – pre-operative fluids and carbohydrate loading
No anxiolytic or analgesic premedication
No routine nasogastric decompression tubes
Short-acting anesthetic agents
For abdominal surgery, mid-thoracic epidural combination of local anesthetic and low-dose opioid,

commenced pre-operatively
Incisions of minimum length, no drains
Intra-operative maintenance of normal body temperature
Avoidance of sodium/fluid overload
Routine mobilization care pathway
Non-opioid analgesics/NSAIDs for post-operative pain
Anti-emetics should be used selectively to minimize post-operative nausea and vomiting
Stimulation of gut motility
Early removal of catheters
Peri-operative oral nutrition
Audit of compliance and clinical outcomes
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Change Pain initiative, for example, which are endorsed
by EFIC and accredited by the European Accreditation
Council for CME (UEMS – EACCME), can be accessed
at any time via the internet and are available in several
European languages. To illustrate the current limitations,
34% of the physicians who responded to the PATHOS
study reported having no regular on-site training programs
on post-operative pain management at their institutions44.
The profile of pain medicine could possibly be raised by the
development of a generally accepted postgraduate curricu-
lum in the subject, although the issue remains contentious.
At present, it is not regarded as a specialty or even sub-
specialty in most European countries, so qualifications as a
pain specialist remain arbitrary75.

The Association of Anaesthetists of Great Britain and
Ireland recommends that all hospitals performing major
surgery should have a multidisciplinary acute pain team
with an anesthetist in overall charge, which might include
a pharmacist and a physiotherapist in addition to nurses,
specialist doctors and a consultant anesthetist76. Non-
physicians in the team could also benefit from improved
training.

Nurses often have the most frequent contact with
patients, but changes in their knowledge of pain manage-
ment, attitudes and beliefs are required before optimal pain
management can be provided77,78. For example, studies
have shown that a high percentage of nurses in surgical
wards overestimate the risk of addiction among post-
operative patients79,80. In one survey, only 25% correctly
estimated the risk of opioid analgesic addiction to be less
than 1%80. This lack of knowledge has a significant clin-
ical impact because nurses administering opioids often
choose a lower dose than the standing order prescribed79,
compromising the adequate management of acute pain.
Nurses’ exaggerated fear of respiratory depression from
opioid analgesics is another area where improved educa-
tion is needed81. As they are primarily responsible for
patients’ day-to-day care, nurses are in a unique position
to assess and manage pain82, so would greatly benefit from
developing and maintaining competence in these areas, as
well as advancing the practice of acute pain manage-
ment83. Education and support in time management and
the serious impact of perceived non-nursing duties on
patient care are also required, to help counteract attitudes
revealed in the 2002 and 2005 studies by Manias et al.
These found that nurses: i) trivialize patients’ pain while
prioritizing menial tasks, and ii) underestimate patients’
pain, and believe that patients should expect pain and
not expect complete pain relief84,85.

In the multidisciplinary team, the pharmacist’s role is
to promote proper use of analgesic drug therapies, assess
new analgesic options and conduct medication-use evalu-
ations86. In some countries, pharmacists ensure that post-
operative patients receive the right drug(s) by auditing the
treatment charts on the ward. Knowledge-based

continuing education for pharmacists is necessary to main-
tain and advance their understanding of topics such as
analgesic regimens and the rationale underlying their
use, new administration techniques, and the consequences
of inadequate pain control. Physiotherapists typically
receive many more hours of pain-relevant training than
medical students, and physiotherapy exercise programs
have been shown to reduce post-operative pain, particu-
larly after orthopedic surgery87. They can also help
patients with techniques such as Pain Coping Skills
Training (PCST), but would benefit from additional train-
ing about pain mechanisms and multidisciplinary pain
management75.

Consensus point

Enhancing the knowledge and skills of all healthcare
professionals involved in post-operative pain manage-
ment – and medical, nursing and physiotherapy
students – via information and education, could
increase awareness and improve patient care.

Optimizing treatment

Combining an opioid and non-opioid analgesic, with or
without a regional anesthetic block, enables pain to be
targeted at different points along pathways that involve
transduction, conduction, transmission, modulation, and
perception by the central nervous system, thereby produ-
cing synergistic analgesia. However, specific studies are
required in order to establish a rationale for the use of
specific drug combinations and their interactions, taking
into account both their beneficial and adverse effects88,89.
Generally, a systemic opioid is complemented by one
or more adjuvant agents, which include nonsteroidal
anti-inflammatory drugs (NSAIDs), selective cyclooxy-
genase-2 inhibitors, N-methyl-D-aspartate antagonists,
alpha-2 adrenergic agonists, alpha-2-delta receptor modu-
lators and local anesthetics (Figure 1)90. These can be
administered by various routes. However, it is not possible
to synthesize these options into ‘one-size-fits all’
algorithms – a thoughtful approach tailoring available
analgesic modalities to specific clinical situations is
necessary91.

Synergistic analgesia typically results in improved pain
control and a concurrent reduction in some opioid-related
side-effects89,92,93 (e.g. post-operative nausea, vomiting
and sedation), presumably through an opioid-sparing
effect94. In addition to reduced opioid consumption,
other benefits include shortened post-anesthesia care
unit (PACU) and hospital stays, and increased patient
satisfaction91,95. Long-term post-operative outcomes such
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as progression to chronic pain may also be improved, but
further research is needed. As with many of the other
measures proposed, there seems to be a significant discon-
nect between the publication of encouraging studies in
the peer-reviewed literature and application of the corres-
ponding concepts in clinical practice96. It is true that use of
the synergistic approach is increasing93 and it is becoming
the ‘standard of care’ for preventing pain after ambulatory
procedures96, but there remains a need for clinicians to
implement evidence-based, procedure-specific synergistic
analgesia, modified to meet the needs of individual
patients96.

Patient satisfaction ratings would be considerably
increased by the more widespread adoption of patient-con-
trolled analgesia. For example, in one program that intro-
duced patient-controlled analgesia and epidural analgesia,
with individual follow-up of nurses and patients, selection
of very safe pain pumps, and a standardized prescription
and monitoring regimen, patient-controlled analgesia
contributed to good to excellent patient satisfaction
scores in 90% of 5749 patients97. Also, there were no ser-
ious complications with a permanent adverse outcome97.

For many procedures, epidural analgesia is superior to
intravenous patient-controlled analgesia, producing

significantly lower post-operative pain scores and greater
well-being (p50.0001), as well as requiring less additional
pain medication98. One meta-analysis concluded that epi-
dural analgesia, regardless of analgesic agent, location of
catheter placement, and type and time of pain assessment,
provided better post-operative analgesia than parenteral
opioids for all types of surgery99. However, regular assess-
ment and early intervention are required to manage epi-
dural-related complications and improve outcomes100. For
example, in patients receiving anticoagulant therapy
(widely used to treat atrial fibrillation), the benefits of
improved analgesia must be balanced against the increased
likelihood of hemorrhage or hematoma in the epidural
space, which can lead to spinal cord compression101.

Recent evidence suggests that less invasive regional
analgesic techniques – such as paravertebral block for
thoracotomy, femoral block for total hip and knee arthro-
plasty, and local infiltration for lower limb joint arthro-
plasty – are just as effective as epidural analgesia102. Also,
wound infiltration is a simple, safe alternative for various
other surgical procedures102; these techniques should be
used more frequently. New analgesics and techniques
have been developed to reduce post-operative acute
pain. These include the pre-operative use of anxiolytics

Synergistic analgesia

Neuraxial

intrathecal

epidural

Local infiltration

intra-articular

incisional

Peripheral nerve block

peripheral nerve blocks

transversus abdominis
plane block

paravertebral block

Systemic

acetaminophen

NSAIDS/Cox2-selective

gabapentinoids

ketamine

lidocaine
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magnesium

dexamethasone

tramadol

opioids

Figure 1. Basic components of synergistic analgesic regimens91.
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and anticonvulsants, intraoperative intravenous
ketamine, new opioids such as tapentadol and a mor-
phine/oxycodone formulation, post-operative intravenous
ibuprofen, and sublingual and intranasal patient-
controlled analgesia103. Several of these demonstrate the
potential to improve analgesia and minimize the risk of
adverse events, but further research is needed to establish
their efficacy and safety profile103.

It should be noted that optimal post-operative pain
relief is dependent on factors other than the analgesic
agent prescribed and the route of administration. Other
elements of peri-operative care can have a profound
effect. ‘Pain-free’ initiatives aim to integrate pain manage-
ment policies and programs to ensure that they translate
into improvements for patients. For example, minimally
invasive surgery can significantly reduce post-operative
pain compared with open surgery, as well as shortening
recovery times and hospital stays, and improve overall
cost-effectiveness104. These initiatives also incorporate
the use of pre-emptive analgesia, regional analgesia
(when appropriate), standardized protocols for different
kinds of surgery, multidisciplinary teams and early
rehabilitation, in order to reduce pain, raise professional
standards and increase patient satisfaction105. Similarly,
the measures outlined in the ERAS protocol, aimed at
reducing stress responses and optimizing fluid therapy
and post-operative nursing care, along with early mobil-
ization and oral feeding, can positively influence the
patient experience106.

Consensus point

A wider adoption of synergistic analgesia – and tech-
niques such as patient-controlled analgesia, epidural
and regional analgesia, and minimally invasive surgery
– could reduce the prevalence of post-operative pain
and adverse events.

Organizational change

Hospitals are slow to develop multidisciplinary approaches
to pain management that will enhance both healthcare
providers’ and patients’ knowledge, and dissipate false
beliefs about post-operative pain treatment81. For exam-
ple, more rapid introduction of APSs and increasing their
availability towards the ideal of 24 hours/day would bring
significant benefits. In addition to improved pain relief,
greater use of APSs could reduce the incidence of adverse
events and persistent pain after surgery37,107. It is import-
ant that APSs incorporate good regional analgesia provi-
sion in order to offer timely application of appropriate
pain-relieving methods108, and are also both simple and

cost-effective. These requirements favor a nurse-based,
anesthesiologist-supervised structure, which can make pos-
sible 24 hour cover at a reasonable cost109. Other measures
which help to maximize performance include frequent
pain assessment and documentation, maintaining pain
scores below a predetermined threshold level, the co-
operative development of protocols and guidelines, and
upgrading the ward nursing role110.

Various national and international protocols for
improving post-operative pain management have been
published and progressively implemented since the 1990s
in Europe and North America. In the PATHOS survey,
however, which studied post-operative analgesic therapy
in 746 institutions, only 36% of respondents had written
protocols for all patients undergoing surgery44. A subse-
quent survey of Italian anesthesiologists found that
12.4% used no protocols at all and only 34.5% used
national or international protocols57. Greater adherence
to protocols could lead to major improvements for
patients. Following interdisciplinary-developed protocols
for managing post-operative pain and adverse events has
been shown to lower opioid consumption, improve pain
scores and to reduce adverse events, length of hospital stay
and complication rates59,111,112. There is also a role here
for national protocols and policies, as well as qualifications
that take into account a country’s specific educational
framework, healthcare funding arrangements, existing
pain management practices and culture.

Hospitals must be more receptive to current and new
evidence-based pharmacological strategies and techno-
logical developments that could improve patient out-
comes. For example, new analgesic products that might
currently be considered include diclofenac using fine
particle technology, intranasal ketorolac tromethamine,
iontophoretic transdermal fentanyl (patient-controlled
analgesia), tapentadol (m-opioid receptor agonist and
noradrenaline reuptake inhibitor) and inhaled methoxy-
flurane. Decisions on whether or not to adopt a new
treatment should be based on sound evidence from clinical
studies, and follow a careful comparison of the potential
advantages and disadvantages on the one hand, against
current practice and its likely enhancement on the
other. The main criteria to be considered are shown in
Table 5.

Patent-reported outcomes (PROs) – such as quality
of life, quality of recovery and patient satisfaction – are
a vital tool for identifying best practice and guiding
organizational change. In clinical studies, PROs
have revealed that lower post-operative pain ratings
are the best predictor of patient satisfaction with treat-
ment33,113, and that quality of life is strongly associated
with the level of post-operative pain114. However,
the reporting of such outcomes is currently poor115 and
should be increased.
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Overcoming financial barriers

One major barrier to organizational change is that pur-
chasers of healthcare – such as health ministries, govern-
mental bodies and insurance companies – do not have the
necessary financial resources. Pain management decisions
may therefore be unduly influenced by cost factors and the
availability of different treatment options, as well as a lack
of educational programs and lingering negative attitudes
toward certain treatments, especially opioids81. In add-
ition, purchasers tend to focus more on the direct cost of
medicines and equipment, and less on the cost of poor
post-operative pain management both to themselves
(e.g. because of re-admissions owing to continuing pain)
and to society in general (e.g. additional welfare payments
as a result of prolonged rehabilitation). A standardized
diagnostic system and defined treatment pathways would
simplify administration, enabling clinicians to make
appropriate and economical treatment decisions, reduce
the cost of healthcare systems and improve standards in
many countries116.

Consensus point

Comprehensive improvements in the organization of
healthcare are required to ensure the timely and
demand-orientated delivery of pain medication accord-
ing to individual requirements, and the achievement of
optimal pain relief.

Legislative change

The implementation of necessary changes will not be
accomplished unless there is the political will to drive
them through. There has been progress in this respect;
for example, the 2002 European Charter of Patients’
Rights specifically includes the ‘‘right to avoid unnecessary
suffering and pain’’117. Law 38/2010 in Italy goes further,
obliging healthcare professionals to provide access to pain
therapy and to record ‘‘the characteristics of the monitored
pain and its evolution during hospitalization, as well as the
analgesic technique and drugs used, the relevant doses and
the analgesic results achieved’’118. Various national and

international initiatives are seeking to maintain the
political momentum for change by exerting pressure on
policy-making bodies, thereby increasing the adoption
and maintenance of standards such as these,
which should reduce the prevalence of unnecessary post-
operative pain.

Conclusion

Poor management of post-operative acute pain may lead to
serious medical complications such as pneumonia and
deep vein thrombosis, as well as progression to chronic
pain and to delayed discharge, especially after ambulatory
surgery. All patients with post-operative acute pain should
therefore receive adequate pain management, but surveys
suggest that patients’ pain relief has improved little over
the past 20 years; in a 2014 study, 75% of participants had
moderate/extreme pain during the immediate post-surgical
period, with 74% still experiencing these levels of pain
after discharge18. After reviewing current post-operative
pain management, this paper suggests various improve-
ments that could be made, grouped into four main cate-
gories: i) patient-centered care, with greater involvement
of the patient and shared decision-making, ii) better
education for physicians and other members of the multi-
disciplinary pain management team, iii) optimization of
treatment by the use of techniques such as synergistic
analgesia, patient-controlled analgesia and, where indi-
cated, regional analgesia, and iv) organizational change
involving greater use of APSs, agreed protocols between
disciplines and assessment using PROs. Many of the meas-
ures are not new and a solid body of evidence supports both
their implementation and the potential benefits. Lack of
sufficient financial resources represents a significant
obstacle to their full-scale introduction, but some progress
has already been made, and powerful initiatives lobbying
at both national and international level indicate that
the necessary political will exists.
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