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Pain is a complication of surgical
procedures. It is defined by the
International Association for the
Study of Pain as “an unpleasant

sensory and emotional experience associat-
ed with actual or potential tissue damage, or
described in terms of such damage”.

Post-operative pain occurs because dam-
age to tissues during surgery causes
bradykinin, leukotrienes, substance P and
prostaglandins to be released. These sub-
stances activate the nociceptors (pain
receptors) and trigger an action potential in
the peripheral nerves (mainly the Að and C
afferent fibres)1 which is transmitted to the
dorsal horn of the spinal cord and to the
brain. Neurotransmitters (prostaglandins and
substance P) are involved in transmitting the

impulse in the central nervous system,which
results in a sensory and emotional response.

Pain following surgery is generally acute,
lasting for approximately three days
depending on, for example, the surgical pro-
cedure. Pain distresses patients. It can also
reduce mobilisation, which can slow recov-
ery from surgery. Acute pain can also
progress into chronic pain, which is debili-
tating, costly and difficult to treat.To prevent
all this, it is essential to optimise analgesia.
This involves regularly monitoring pain (for
example, using pain charts) and continually
adjusting prescribing as necessary.

OVERVIEW OF ANALGESICS

There are numerous drugs and treatments
available to manage pain, with several

options for the route of administration. Dif-
ferent parts of the pathway that transmit pain
to and from the brain can be targeted, and
therefore using two or more drugs, each act-

ing at a different point, may give better pain
relief.That strategy may also mean that lower
doses of drugs can be used, reducing the
incidence of side effects.

The drug or combination of drugs used
and the route of administration chosen will
depend on a variety of factors, including the
type of operation the patient has had, their
perception of the pain they are in, the anal-
gesics (if any) that have already been tried,
the efficacy and side effects of the analgesics
under consideration and any contraindica-
tions to the drug(s) or route.

A large amount of work has been done
over recent years compiling data from acute
pain trials to establish and update a “league
table” of analgesics.The Oxford league table
of analgesic efficacy (see Panel 1, p444)
expresses the efficacy of analgesics in terms
of NNTs (number needed to treat), that is,
the number of patients who need to receive
the active drug for one patient to achieve at
least a 50 per cent relief of moderate to
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severe pain compared with placebo over a
4–6h treatment period in randomised, dou-
ble-blind single dose studies.2 The perfect
NNT is therefore 1, meaning that everyone
gets pain relief from the drug, and no one
gets pain relief with placebo. NNTs of
between 2 and 5 are generally recognised as
denoting effective therapies. It should be
noted that the Oxford league table consid-
ers only the efficacy of analgesics (ie, there
is no consideration of side effects or costs.)
For some agents, (particularly some of the
newer cyclo-oxygenase [COX]-2
inhibitors) not enough data are yet available
for meaningful comparisons to be made.2

Information on various analgesics is set out
below.

PARACETAMOL

Paracetamol is one of the most common-
ly used non-narcotic

analgesic-antipyretic agents.3 Its exact mech-
anism of action is unclear, but involves
reducing the amount of prostaglandins syn-
thesised. It has a good side effects profile and
is generally considered to be a safe drug,
except in overdose.

Paracetamol is used frequently for post-

operative pain relief. It is the drug of first
choice to provide baseline analgesia either
alone or in combination with non-steroidal
anti-inflammatory drugs (NSAIDs) and
opioids.

NSAIDS

NSAIDs reduce the amount of
prostaglandins by inhibiting COX,

which would otherwise catalyse their pro-
duction. As well as causing pain,
prostaglandins have cytoprotective effects in
the gastric mucosa, and so inhibiting them
can cause gastrointestinal irritation.

Several “traditional” NSAIDs are licensed
for post-operative pain. The NSAID of
choice is usually diclofenac because it com-
bines efficacy with a reasonable safety
profile.4 Studies suggest that it has a lower
incidence of gastrointestinal side effects
than, for example, piroxicam or azapropa-
zone5,6 (although azapropazone is not
licensed for post-operative pain). It is also
available in a large variety of formulations,
including tablets, capsules, dispersible
tablets, slow release tablets, suppositories
and injections.4

Piroxicam “melt” formulations are also

used in the initial post-operative period.
Because they dissolve on the tongue, they
are especially useful for patients who can
only consume a small amount of liquid fol-
lowing surgery. It is, however, important to
note that melt preparations are fast dissolv-
ing tablet formulations and are not absorbed
sublingually. This means that they can only
be used in patients with normal stomach and
intestine motility (see p449).Piroxicam has a
half life of greater than 24h and therefore
provides more consistent analgesia than, for
example, diclofenac.

Some of the newer COX-II selective
NSAIDs (rofecoxib and parecoxib) have
recently been licensed for the relief of acute
pain. The efficacy of rofecoxib is similar to
that of diclofenac (see Panel 1) and rofecoxib
has the advantage of an analgesic effect that
lasts for 24h with once daily dosing.2,7 These
agents are more expensive than standard
NSAIDs, and so their current role in the
management of post-operative pain relief
has generally been limited.

NSAIDs are usually only suitable for mild
to moderate pain.However, if used in conjuc-
tion with opioids, they may reduce the
amount of opioids used to treat post-
operative pain.8 For this reason NSAIDs are

Panel 1: The Oxford acute pain league table for common analgesics and doses

Analgesic and dose (mg)

Paracetamol 1000 + codeine 60
Rofecoxib 50
Diclofenac 50
Naproxen 440
Ibuprofen 400
Pethidine 100*
Morphine 10*
Naproxen 550
Naproxen 220/250
Ketorolac 30*
Paracetamol 500
Paracetamol 1,000
Paracetamol 600/650 +codeine 60
Paracetamol 650 + 

dextropropoxyphene (65mg
hydrochloride or 100mg napsylate)

Aspirin 600/650
Paracetamol 600/650
Tramadol 100
Tramadol 75
Aspirin 650 + codeine 60
Paracetamol 300 + codeine 30
Tramadol 50
Codeine 60

Placebo

Number of patients 
in comparison

197
675
738
257

4,703
364
946
169
183
359
561

2,759
1,123

963

5,061
1,886

882
563
598
379
770

1,305

>10,000

Percentage of
patients with at least
50% pain relief

57
54
63
50
56
54
50
46
58
53
61
46
42
38

38
38
30
32
25
26
19
15

18

NNT

2.2
2.3
2.3
2.3
2.4
2.9
2.9
3.0
3.1
3.4
3.5
3.8
4.2
4.4

4.4
4.6
4.8
5.3
5.3
5.7
8.3

16.7

N/A

Lower confidence
interval

1.7
2.0
2.0
2.0
2.3
2.3
2.6
2.2
2.2
2.5
2.2
3.4
3.4
3.5

4.0
3.9
3.8
3.9
4.1
4.0
6.0

11.0

N/A

Higher confidence
interval

2.9
2.6
2.7
2.9
2.6
3.9
3.6
4.8
5.2
4.9

13.3
4.4
5.3
5.6

4.9
5.5
6.1
8.2
7.4
9.8

13.0
48.0

N/A

“NNT” indicates the number of patients who need to receive the active drug for one patient to achieve at least a 50 per cent pain relief of moderate to severe
pain, compared with placebo, over a 4–6h treatment period, in randomised, double-blind single dose studies. Drugs were oral, except as indicated by an 
asterisk, when the route was intramuscular.“N/A” means not available.The league table is reproduced with permission from Bandolier2
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often used in combination with all other
forms of opioid analgesia, including epidurals
and patient-controlled analgesia (PCA) 
(see p449).

OPIOIDS

Opioid analgesics mimic endogenous
opioid peptides by causing a pro-

longed activation of opioid receptors.This
(via substance P blockade) reduces the
activity of the dorsal horn relay neurones,
causing analgesia, respiratory depression,
euphoria and sedation.Activation of opiate
receptors in the nerve plexus in the gut
results in constipation.

Selecting an opioid for use in acute pain
should be done in a stepwise approach,using
the “analgesic ladder” (see Panel 2).
Whatever starting point on the ladder is
chosen, prescribing should be continually
adjusted up or down the ladder, as required

by the patient.
Codeine and dihydrocodeine Codeine
and dihydrocodeine are both weak opioid
analgesics used in mild to moderate pain.
Codeine is structurely related to morphine
and it has been suggested that its analgesic
activity is solely due to the fact that it is
metabolised to morphine.

Dihydrocodeine is a synthetic compound
with very similar properties to morphine.9

These weaker opioids have about one 12th of
the analgesic potency of morphine.10

Codeine or dihydrocodeine are often pre-
cribed alone or in combination with
paracetamol or NSAIDs for the relief of
mild to moderate post-operative pain.

Dextropropoxyphene Dextropropoxyphene
can be prescribed alone or in combination
with other analgesics such as paracetamol
(co-proxamol). There are few data on its
therapeutic value, and at least one major

review has concluded that its analgesic
effects are less than aspirin and barely more
than placebo.11 It is in the same chemical
class as methadone.

Dextropropoxyphene interacts unpre-
dictably with a number of drugs, including
warfarin, and therefore is not usually the first
line choice.

Tramadol Tramadol is a centrally acting
analgesic that has opioid agonist activity and
is claimed to have other modes of action.
Tramadol is generally used for mild to mod-
erate post-operative pain. Tramadol should
be used with caution in epileptic patients as
it may induce seizures.12

Morphine Morphine is the usual therapy
given for severe post-operative pain. Beliefs
that other opioids act faster, last longer or
have a better balance between effect and
adverse effect for a particular patient often

Advertisement
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have little empirical credibility.13

Fentanyl Fentanyl is used in moderate to
severe post-operative pain, generally in
epidurals (see p449), in combination with a
local anaesthetic agent.

ANAESTHETICS AND OTHERS

Bupivicaine As a local anaesthetic agent,
bupivicaine blocks sodium channels along the
nerve fibre, resulting in a local block of pain
transmission.For post-operative pain,it is gen-
erally used in an epidural (see p449) in
combination with an opioid. The degree of
epidural blockade depends on the total
amount of drug instilled, which in turn
depends on the solution concentration, and
the rate of infusion.

Ketamine Ketamine in high doses is an
anaesthetic, but subanaesthetic doses are
strongly analgesic. Ketamine has a complex
pharmacology. Its analgesic properties may

be due to a reduction in nociceptive infor-
mation traffic in ascending excitatory amino
acid pathways linking spinal cord, brainstem
and thalamus. Given alone, post-operatively
ketamine in analgesic doses causes dyspho-
ria, disorientation and delusions. Low dose
ketamine in combination with a moderate
dose of opioid can control severe post-
operative pain which may have been other-
wise unresponsive.9

Nefopam Nefopam is a unique drug that is
structurally related to the antihistamine
diphenhydramine, although it does not have
antihistamine properties itself. Its mode of
action is not fully understood. There is
some controversy over its use as a clinical
analgesic and it would therefore usually
only be used as an alternative agent if pain
relief was not obtained from standard anal-
gesics. It has a variety of side effects,
including anxiety, sweating, dry mouth and

blurred vision.9 It is not sedative and has
little depressant effect on the respiratory or
cardiovascular system.

Anticonvulsant drugsAnticonvulsant drugs
have been used in pain management since
the 1960s, mainly for the relief of trigeminal
neuralgia. Anticonvulsants are also pre-
scribed as adjuvant drugs in other pain
syndromes, and in combination with antide-
pressants, for example, in the treatment of
post-herpetic neuralgia.14 These agents may
be useful adjuvants for post-operative pain
relief, particularly following vascular surgery.

ADMINISTRATION ROUTE

Oral administration is now generally the
route of choice for pain relief, particu-

larly for mild to moderate pain. It was
previously believed that medicines given
orally before or immediately after general
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anaesthesia would not be effective and
would complicate surgery, but this is no
longer thought to be true in the majority of
cases.

Giving analgesics by the oral route is pre-
ferred because it avoids the risks associated
with injections (for example, risk of infec-
tion, risk of pain or hypersensitivity at
injection site) and takes up less nursing time.
In particular, for NSAIDs, pain relief by the
oral route is generally considered to be as
effective (and as fast) as using injections or
rectal preparations of the same drug at the
same dose,15,16 providing the patient can tol-
erate oral therapy.

For oral analgesia to be effective,however,
the drug must reach the stomach and then
the small intestine so that absorption can
occur.For full absorption, the motility of the
stomach and small intestine must be normal.
After abdominal or gastric surgery normal
stomach motility may not be restored for
15h or more.17 During this period intra-
venous, epidural and intramuscular (IM)
routes are useful because they do not require
gastrointestinal motility to be normal. Rec-
tal administration (for example, of
paracetamol) can also be considered. Rectal
use should be agreed with the patient and
approved by the surgeon if rectal administra-
tion would affect any anastamoses
(surgically made joins between tissues).

Injections of analgesics (usually opioids)
are often also necessary where the patient
is in severe pain or has undergone particu-
larly complicated or protracted surgery.
Options include having a fixed or “as
required” regimen controlled by nursing
staff. Alternatively, the patient could con-
trol an “as required” regimen as part of a
PCA system or opioids could be given
epidurally as regional analgesia and more
recently as patient-controlled epidural
analgesia (PCEA).

Controlled fixed dose regimens It is diffi-
cult to decide on an appropriate dose and
frequency for each individual patient.
Numerous factors influence the amount and
frequency of analgesia required, for exam-
ple: age, weight, height, sex and type of
operation. Many factors also influence the
kinetics of an IM dose in a patient after
surgery, such as the patient’s temperature
and circulating blood volume. A patient
who returns to the ward hypothermic after a
lengthy procedure and hypovolaemic
because of inadequate fluid replacement will
have poor perfusion of skeletal muscle, result-
ing in the poor absorption of the opioid
analgesia administered.If an increased amount
of opioid analgesic is prescribed to overcome
this situation and provide an adequate level of
pain relief, there is a serious risk that as the
contributing factors to the poor skeletal mus-
cle perfusion are corrected, the patient will
become “overdosed” with opioid. This may
increase the risk of respiratory depression and

sedation.18 “As required” or PCA is therefore
preferred.

“As required” regimens “As required” reg-
imens involve the prescription being written
to allow the patient to request a dose from a
nurse, when they believe that they need it. If
managed well,“as required” regimens mimic
the analgesia provided by PCA. However,
staffing shortages,ward distractions and con-
trolled drug legislation may limit
administration. With “as required” doses,
patients may be reticent to ask for an injec-
tion, either because they do not want to
bother the nursing staff or wish to avoid
having an injection, resulting  in inadequate
levels of analgesia. In these circumstances,
infusion devices, epidurals or PCA provide
better analgesia and therefore aid recovery.18

Another difficulty with an “as required”
system is in relation to the education and
training of the nursing and medical staff in
the administration of doses. If a patient
requests a drug too often, staff might with-
hold doses because they fear that the
patient will be given an overdose or 
develop an addiction. Neither of these
events is particularly likely, providing the
opiate is being used to treat acute pain and
is titrated appropriately.18 Panel 3 (see p450)
provides a guide to titrating opiates in an
“as required” system.The general principles
are that after the first dose it is safe to
administer additional doses of opiate, pro-
viding enough time has passed for
absorption from the site of administration
to be complete. Subsequent doses should be
smaller than the initial dose. The cycle
should be completed to give three doses
before the patient is considered for a differ-
ent analgesic or route of administration.19

Patient-controlled analgesia PCA is a
method of pain control whereby patients
self-administer small doses of an intravenous
opioid analgesic using a specially designed
pump.This method of opioid administration
is generally accepted as safe and effective. In
contrast to conventional IM opioid analge-
sia, PCA is associated with fewer adverse
effects, better pulmonary recovery after
abdominal surgery, decreased nursing time
for drug administration, improved individu-

alisation of drug dosages, improved analgesia
and reduced length of stay in hospital. It also
allows patients to control their own pain
relief.

There are many devices available to
administer opioid analgesia via PCA, but
they all work on the same principle of
allowing the operator to programme them
to deliver a set volume of analgesic with a
lock out period, during which time the
patient can receive no further doses of
analgesic. A PCA is not appropriate for all
individuals. Patients should be reviewed
for their suitability for the device before
they undergo surgery. For example, PCA is
not suitable for anxious patients because
they tend to push the button more often
than required and develop side effects.18

Epidurals Epidurals are an alternative to
PCAs where the patient has had lower limb,
spine, abdominal or chest surgery.The for-
mulation used is usually a mixture of a local
anaesthetic agent and an opioid which act
synergistically so that lower doses of each
are required to produce the same analgesia
with less adverse effects.20 The most com-
monly prescribed solution is bupivicaine
with fentanyl.A review of the literature sug-
gests that bupivicaine 0.125–0.15 per cent
with fentanyl 2µg/ml results in effective
pain relief without unduly increasing the
side effect profile, compared with either
drug used alone.21,22,23 

As a result of media attention about
epidurals, patients often have concerns
about having an epidural inserted. These
concerns need to be discussed with the
patient and their consent gained. Problems
associated with the insertion of epidurals
(for example, infection and “wrong route”
errors) can be minimised by close monitor-
ing of the patient, ensuring a standardised
system of administration and using colour
coded, dedicated epidural lines.

The most commonly occurring side
effect of an epidural is hypotension, result-
ing in decreased heart rate and blood
pressure. This is sometimes caused by
bupivicaine, but is more likely to result from
the patient being hypovolaemic. If bupivi-
caine (rather than  hypovolaemia) is the
cause, then it can be treated with

Step 1: Paracetamol with or without NSAID

Step 2: Weak opiod with or without paracetamol and/or NSAID

Step 3: Strong opiod with or without paracetamol and/or NSAID

Panel 2: Analgesic ladder

“NSAID” is non-steroidal anti-inflammatory drug. Depending on the degree of pain, it is acceptable
to start at any point on the analgesic ladder using oral, intravenous or intramuscular preparations.
Whatever starting point is chosen, prescribing should be continually adjusted up or down the ladder,
as required by the patient
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ephedrine.18 Respiratory depression is
uncommon with low dose infusions because
the high lipid solubility of fentanyl confines
its effect within the spinal cord. If respiritory
depression is going to occur, it is most likely
to do so within the first hour of initiating the
infusion. It can be reversed with naloxone.

Many hospitals have trials underway using
PCEA.The epidural is set up with a back-
ground infusion of the epidural solution and
the patient controls extra bolus doses into
the epidural space using a mechanism similar
to a PCA’s.There is evidence to suggest that
PCEA is better than continual epidural infu-
sions.24 The amount of drug infused is
generally less, because the patient is able to
vary the dose as required. This in turn can
reduce the incidence of side effects,25 while
maintaining effective pain relief.26

CONCLUSION

For simple surgical procedures, the evi-
dence suggests using oral paracetamol

and an opioid with or without an NSAID.
For the recently licensed COX-2 selective
NSAIDs, more work comparing them with
the more traditional NSAIDs needs to be
done before their place in regimens to
relieve post-operative pain can be estab-
lished.

For complicated procedures, there is evi-
dence to suggest that using epidurals
containing combinations of local 
anaesthetic and opioid can result in a
reduced hospital stay and morbidity. Overall
it is important that patients are involved and
wherever possible take control of their own
pain relief.This can be achieved by the use
of opioid PCA and PCEA. The key to
sucessful pain management is education of
both the patient and nursing staff to provide
optimum relief. There are currently a vast
range of drugs and techniques available
which need to be titrated to each patient’s
individual needs.

ACKNOWLEDGEMENTS We thank Anne
Cole (critical evaluation pharmacist) and
Jacquie Trim (acute pain sister) for their 
help with this work. We also thank the 
Pharmaceutical Press for permission to 
reproduce some work from reference 18.

Panel 3: Guide for administration of “as required” opiates

Drug prescribed

Morphine 5-10mg
Morhpine 5-10mg
Morphine 5-10mg

1st dose given

5mg
10mg
10mg

Route of opiate 
prescribing

Intravenous
Intramuscular
Oral

Time for full absorption
from administration sitee

5 mins
60 mins
90 mins

Appropriate 2nd
dose

2.5mg
5mg
5mg

Appropriate 3rd
dose

2.5mg
5mg
5mg

The general principles for titrating “as required’ opiates are that it is safe to administer additional doses of opiate after the first dose, providing enough time
has passed for absorption from the site of administration to be complete. Subsequent doses should be smaller than the initial dose.The cycle should be 
completed to give three doses before the patient is considered for a different analgesic or route of administration19


