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Abstract

Aim: To describe the role of paracetamol (acetaminophen) in the manage-
ment of pain after oral surgery.
Materials and methods: A review of the literature describing the
pharmacokinetics, benefits and harms of paracetamol in terms of system-
atic review evidence, interactions, use in children, pregnancy and
breastfeeding.
Results: Paracetamol inhibits cyclooxygenase (COX)-3 isoenzyme and
reduces prostanoid release in the central nervous system. The analgesic
effectiveness of paracetamol in the control of pain after oral surgery has
been shown in a number of clinical trials with a number needed to treat for
1 g paracetamol of 1.87. There are few adverse events, but at toxic doses,
harm to the liver may arise and paracetamol poisoning remains the com-
monest cause of acute liver injury in Europe and North America.
Conclusions: Paracetamol is an effective analgesic for mild to moderate
pain and has an excellent safety record in adults and children. It is also one
of the safest analgesics to use if needed during pregnancy and breastfeeding.

Clinical relevance

Scientific rationale

This article provides an update for Oral Surgeons on the
use of paracetamol (acetaminophen) for pain after oral
surgery.

Principal findings

Paracetamol is widely available without prescription,
possesses antipyretic activity in addition to its analgesic
property and has an excellent safety record.

Practical implications

Paracetamol should be used for the management of
mild to moderate pain after oral surgery. Many com-
pound medicines contain paracetamol so patients
should be advised to take care not to exceed the thera-
peutic dose of 4 g/24 h.

Introduction

This second article in the series discusses the use of
paracetamol in the management of pain in patients

undergoing oral surgery procedures in primary and
secondary care. Other articles in this series describe
pain pathways and the use of Non-steroidal anti-
inflammatory drugs (NSAIDs) and opioids in the man-
agement of pain following oral surgery and pain
measurement1–4.

Patient-reported outcome
measures (PROMS)

Patients are commonly concerned about the post-
operative pain that they may experience when sched-
uled for oral surgery. Pain management is important to
patients. PROMs are gaining global recognition as
important measures of healthcare quality and are
important to clinicians and researchers wishing to
develop patient-centred care5.

The collection and reporting of PROMs is a key pri-
ority in Britain as set out in the Government’s 2010
White Paper, ‘Equity and excellence: Liberating the
NHS’6 where the commitment was made to ‘extend
PROMs across the NHS wherever practicable’. In 2013
‘Securing Excellence in commissioning NHS Dental
Services’ was published by the NHS Commissioning
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Board7 setting out it’s vision for a patient-centred
service that delivers best outcomes and proposes a care
pathway approach for all dental services with the entire
dental pathway as a single, consistent, integrated
model of service delivery. The oral surgery guidance for
commissioners of services recommends that all patients
be contacted by telephone 24 h after their surgery to
enquire about unmanaged pain, haemorrhage and
nerve injury. This is a major step forward in advancing
post-operative pain and other clinical outcomes as pri-
orities in patient care.

Background

Paracetamol (acetaminophen) was introduced in the
1950s and is one of the most commonly used non-
opioid analgesics around the world8. It is widely avail-
able without prescription. Paracetamol possesses
antipyretic activity in addition to its analgesic property
and has an excellent safety record9–11. It is not restricted
to ‘prescription only’ in most countries of the world. It
does not cause euphoria or alter mood. The US
Approved Name is acetaminophen and paracetamol is
the International Non-proprietary Name and the
British Approved Name.

Acetaminophen first went on sale in the USA in 1955
under the brand name Tylenol. In 1956, 500 mg tablets
of paracetamol went on sale in the UK under the brand
name Panadol. Originally, these were only available by
prescription. In 1958, a children’s formulation, Panadol
Elixer, was released. Subsequent formulations included
suppositories, melt tablets, rapid release preparations
and injectable forms. There are over 900 individual
branded products of paracetamol around the world.

Pharmacokinetics

The mechanism of analgesic action of paracetamol is
understood to be by inhibition of cyclooxygenase
(COX)-3 isoenzyme, a COX-1 variant and subsequent
reduced prostanoid release in the central nervous
system12,13. This central inhibition also represents a
primary mechanism by which paracetamol reduces
fever13. Paracetamol is rapidly absorbed in the small
intestine when given orally as either a tablet or liquid
with peak plasma concentrations reached at 30–60 min.
A variable proportion is bound to plasma proteins, and
the drug is inactivated by the liver as conjugated to give
glucuronide or suphate and excreted via the kidneys.
The plasma half-life of paracetamol is relatively short at
2–4 h, and at toxic doses, this may be extended to
4–8 h14.

Benefit

The efficacy of analgesics is reported in a number of
ways in randomised clinical trials. There has been an
increasing trend to report a 50% reduction in total pain
relief but probably a more helpful measure is the
number needed to treat (NNT), that is, number of
patients that achieve at least a 50% pain relief as com-
pared with placebo. The NNT for 1 g paracetamol is
1.87 for patients after oral surgery. This indicates that
for every two (1.87) patients who receive 1 g dose of
paracetamol, one will get greater than 50% pain relief
who would not have done so if they had received a
placebo. The NNT for 1 g paracetamol is 3.77 for
patients undergoing orthopaedic surgery and is there-
fore less effective after this type of surgery15.

Paracetamol is used for the management of mild to
moderate pain and fever. The analgesic effectiveness of
paracetamol in the control of pain after oral surgery has
beenshowninanumberof clinical trials16–19 andarecent
Cochrane systematic review20. This review included 21
trials of 2048 patients and showed significant benefit
when compared with placebo for pain relief and pain
intensity at both 4 and 6 h. There was no statistically
significant difference between the number of patients
who reported adverse events, overall this being 19% in
theparacetamolgroupand16%intheplacebogroup.

Paracetamol has been described as a weak analgesic
as it is effective for mild to moderate pain rather than
severe pain and because it does display a ceiling effect
such that increasing the dose above that recommended
will not increase the analgesic efficacy21. However, in
severe pain, paracetamol used in combination with
other analgesics will provide superior pain relief and
permit a reduction in opioid drug doses22,23.

The indications for paracetamol include headache,
feverish conditions, period pain, toothache and other
dental pain, back pain, muscular and joint pains, neu-
ralgia, pains associated with colds and flu and as an
antipyretic. Paracetamol is the analgesic of choice for
children as it is not associated with Reye’s syndrome. It
is also preferred in the elderly as it lacks gastric erosive
properties.

Harm

Some analgesics have adverse affects in therapeutic
doses, and all analgesics are toxic in overdose. Para-
cetamol is considered safe because it does not have side
effects such as gastrointestinal ulceration and haemor-
rhage, cardio-renal adverse effects or show impairment
of platelet aggregation24. Also, any effects on bone are
clinically insignificant25.
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The principal harm from paracetamol is to the liver,
and paracetamol poisoning remains the commonest
cause of acute liver injury in Europe and North
America. Because the drug is widely available, over-
dose with paracetamol, which is deliberate in the
overwhelming majority of cases, is among the single
largest causes of acute liver failure. Accidental overdose
needs to be guarded against by advising patients to
follow the dosing regime on the label and to avoid
prolonged or excessive doses. Patients and their escorts
should always be informed if paracetamol has been
used intra-operatively or post-operatively before dis-
charge. They should also be warned that many combi-
nation analgesics may contain paracetamol and so they
should take only the analgesics recommended or pre-
scribed by their surgeon. Recent evidence suggests that
at high-dose levels, paracetamol may be associated
with the same gastrointestinal and cardiovascular
adverse events as the non-selective NSAIDs26.

A dose of more than 150 mg/kg (or 12 g, whichever
is smaller) paracetamol is recognised as potentially
hepatoxic (or less if patients are in a high-risk group)27.
Adolescents with eating disorders or others with
glutathione depletion may be at increased risk, as may
patients who are taking enzyme-inducing drugs such
as phenytoin or rifampicin, but this has not been defi-
nitely shown28. Chronic alcohol ingestion is reported to
reduce the ceiling of toxicity29.

Many individuals may have no symptoms in the first
24 h after overdose, while others develop vague
abdominal pain and nausea. Signs of liver failure
then start with encephalopathy, hypoglycaemia and
coagulopathy.

The aim of treatment is to prevent or minimise liver
injury following paracetamol overdose. An attempt
should be made to establish the exact timing and
amount of paracetamol ingested. If a hepatotoxic dose
has been ingested within the past hour, then gastric
decontamination with activated charcoal would gen-
erally be considered. The decision to start treatment
with N-acetylcysteine will depend on the clinical sce-
nario (e.g. time of presentation after the overdose) and,
in many cases, the serum levels of paracetamol and/or
liver enzymes30.

Drug interactions

Prolonged regular use of paracetamol may enhance the
anticoagulant effect of coumarins, but short-term use
for post-operative pain is unlikely to have any effect.
The metabolism of paracetamol may possibly be accel-
erated by antiepileptic drugs such as carbamazepine,
phenobarbital and phenytoin and so reduce its analge-

sic efficacy a little. The metabolism of the cytotoxic drug
busulfan is inhibited by paracetamol and so caution is
advised within 72 h of paracetamol use31.

Therapeutics

Analgesics should be administered at high enough dose
and frequency appropriate to their half-life to ensure
optimal therapeutic plasma levels. However, persuad-
ing adult patients to take 1 g paracetamol four times a
day may not be straightforward.

Paracetamol has a relatively short half-life and at a
dose of 1 g provides analgesia for 4 h but cannot be
taken every 4 h over a 24 h period as this would exceed
the maximum dose for safety of 4 g. Controlled release
is reported to improve compliance and provide unin-
terrupted night-time sleep that might be important
for some patients32. Controlled release formulations
should be taken regularly and not ‘as required’ as they
may take as long as 4 h to reach peak analgesic effect.
Modified release paracetamol preparations such as
Panadol Extend available in Australia and New Zealand
consist of a bilayer tablet containing paracetamol
665 mg, one layer containing immediate release
paracetmol (31%) and the second layer containing
sustained release paracetamol (69%). The recom-
mended dosage is two 665 mg tablets (1.33 g) three
times a day with a maximum daily dose of six tablets
(3.99 g). These proportions result in a dissolution
profile that releases paracetamol to give plasma levels
adequate for analgesic relief for up to 8 h. Tylenol
Extended Release formulation is available in the USA and
Canada and similarly consists of a bilayer tablet that
provides up to 8 h pain relief. A similar formulation is
not available in the UK.

While the oral route with tablets for drug adminis-
tration is usually preferable, consideration should be
given as to whether the oral route with liquid or rectal
or intravenous routes might be more appropriate
according to the age of the patient and the nature of the
surgery33.

Intravenous paracetamol may be administered intra-
operatively followed by oral administration after dis-
charge home. Parenteral paracetamol has a more
predictable onset and duration of action and 1 g of
intravenous paracetamol has a similar analgesic efficacy
to2 gof theprodrugofparacetamol,propacetamol32.

Children

The use of aspirin has almost disappeared because of
the risk of Reyes syndrome and ibuprofen has taken
second place for treatment of pain and fever in
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children. Paracetamol is first-choice over-the-counter
treatment of analgesia and antipyresis in children34.

Children should not be treated as small adults as
there can be fundamental differences in drug phar-
macokinetics. Fortunately, the therapeutic window
(safety margin) is very wide for paracetamol, and chil-
dren seem to be less susceptible to acute toxicity when
compared with adults. Also, while there is limited evi-
dence from trials, the efficacy, safety and tolerability of
paracetamol appears to be similar in children and
adults35.

Globally the paediatric dose varies between 10 and
15 mg/kg. In the UK, 10 mg/kg is given every 4–6 h up
to a maximum of 4 doses/day. In the US recommended
dosage is 10–15 mg/kg up to five times/day to a total
dose of 50–75 mg/kg. In Australia, 15 mg/kg is admin-
istered every 4 h up to a total dose of 60 mg/kg/day (see
Table 1).

Rectal dosing of paracetamol is popular in children in
many parts of the world. Oral elixirs are very poorly
absorbed rectally and should not be used as a substitute
for the purpose-made suppositories. The overall
bioavailability is between 30% and 40% but serum

levels vary considerably between doses even within the
one child36. Similarly, the time to peak serum concen-
tration varies considerably between 1 and 4 h. Despite
these disadvantages, rectal dosing is regularly used in
the post-operative setting37.

Parents who use paracetamol over the counter
should be advised to follow the dosing regime on the
label and to avoid prolonged or excessive doses. They
should be informed if paracetamol has been used
intra-operatively or post-operatively before discharge.

Pregnancy and lactation

Paracetamol is considered the analgesic of choice in
pregnancy, although some manufacturers provide
labelling advising medical-seeking advice. Two case
control studies with over 7500 pregnant women from
Boston, USA, showed that up to 65% used paraceta-
mol38. A UK study has also demonstrated that women
have used paracetamol without adverse effect at all
stages of pregnancy39.

Paracetamol is excreted in breast milk but not in
clinically significant amounts, and so the use of para-
cetamol is not contraindicated when breastfeeding31.

Compound analgesics

Many compound medicines contain paracetamol, but
probably one of the most common and most useful is
when combined with codeine. Codeine alone is a poor
analgesic for acute pain40, but when combined with
paracetamol, it adds to the analgesia of the codeine and
paracetamol synergistically. The NNT for paracetamol
600/650 mg in combination with codeine 60 mg is
3.641, and when paracetamol 1 g is combined with
codeine 60 mg, the NNT is 2.242. However, this large
dose of codeine is associated with significant reporting
of constipation, and at smaller more commonly used
doses of 16 mg codeine with 1 g paracetamol, the
analgesic effectiveness is not so beneficial.

Paracetamol 325 mg combined with dextroproxy-
phene 32.5 mg (co-proximol) was withdrawn from the
UK market by the UK Medicine and Healthcare product
Regulatory Agency in 2005 but is still available in many
other counties including the USA. This combination has
not been shown to be more effective than paracetamol
1 g alone in acute pain43 and withdrawn in the UK
because of the fatal toxicity with often as little as 15–20
tabletsparticularlywhentakenwithalcohol.

A popular combination analgesic in the USA is para-
cetamol with oxydone, and this does seem to offer an
improved NNT over paracetamol alone44.

Table 1 Table describing paracetamol (acetaminophen) doses used by

route and patient group in the UK

By mouth

Adult

1 g every 4–6 h to a maximum of 4 g/24 h

Child

2–4 years

180 mg

4–6 years

240 mg

6–8 years

240–250 mg

8–10 years

360–375 mg

10–12 years

480–500 mg

12–16 years

480–750 mg

By intravenous infusion over 15 min

Child 10–50 kg weight

15 mg/kg every 4–6 h max 60 mg/kg/24 h

Adult and child over 50 kg

1 g every 4–6 h max 4 g/24 h

By rectum

Adult and child over 12 years

1 g every 4–6 h to max 4 g /24 h

Child

1–5 years

125–250 mg

5–12 years

250–500 mg to max 4 g/24 h
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Combinations of paracetamol with NSAIDs have
been less popular, and the evidence for superiority of
analgesic efficacy has been sparse for combination with
ketoprofen or diclofenac45. More recently, a Cochrane
systematic review has shown superiority of paraceta-
mol and ibuprofen combination formulations com-
pared with taking the individual drugs separately46.

Summary

More oral surgery is undertaken on an outpatient or
day-surgery basis, and there is a continuing trend
away from the greater cost of inpatient care. These
patients require effective analgesia, without side
effects, that are safe and easy to use at home. The
choice of analgesic will depend on the anticipated
severity of post-operative pain and take into account
the patients age and general health. Paracetamol is an
effective analgesic for mild to moderate pain and has
an excellent safety record. It is one of the safest
analgesics to use if needed during pregnancy and
breastfeeding. Paracetamol has growing popularity as
an intravenous preparation for use during day-case
general anaesthesia for oral surgery. Moderate to
severe pain not managed by paracetamol or NSAIDs
alone should be treated with a combination of para-
cetamol with opioid or NSAID.
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