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Abstract

In this review we describe the evidence base for postoperative analgesia after maxillofacial surgery. We discuss the implications of poorly
managed pain, risk factors for the development of severe pain, and pharmacological and non-pharmacological analgesic strategies to manage
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Introduction

Clinicians have an ethical obligation to minimise pain,’
which is defined as “an unpleasant sensory and emotional
experience associated with actual or potential tissue dam-
age, or described in terms of such damage”.> Roughly 80% of
patients report moderate or severe pain after oromaxillofacial
surgery.’ We therefore present arguments for the optimisation
of postoperative analgesia; we identify patients at high risk of
developing severe postoperative pain, and discuss analgesic
strategies.

Importance of optimising the management of
postoperative pain

Patient-related outcomes

In the United Kingdom, 48% of patients experience moderate
or severe postoperative pain, and they rate it as the second
worst aspect of their operation after anxiety.” It impairs phys-
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ical function, reduces quality of life and sleep’ and, when
severe, is predictive of dissatisfaction with anaesthesia ser-
vices.

Pathophysiological consequences of acute pain

Severe, acute, postoperative pain increases the risk of the
pain becoming chronic.®’ Continuous or repetitive nocicep-
tive stimuli create a hyperexcitable state with exaggerated
responses to stimuli and neuroplastic changes that magnify
the transmission of pain (allodynia and hyperalgesia).® Evi-
dence shows that up to 21% of orthognathic patients continue
to feel pain one year after operation.’

Painful stimuli activate the surgical stress response.
This initiates a cascade of pathophysiological changes that
adversely affect many systems in the body and are detrimen-
tal to surgical outcomes.'’ Analgesia variably attenuates this
response, and depends on the type of operation, drug, and
mode of delivery. Regional analgesia with local anaesthetic
drugs reduces it most, though much of this work has exam-
ined the effect in major abdominal or thoracic surgery.'' The
extraction of wisdom teeth under local anaesthesia, however,
is associated with a reduction in the secretion of salivary
cortisol when compared with general anaesthesia alone.'”
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Table 1

Risk factors for severe postoperative pain.*!720

Table 2
Strategies for the management of postoperative pain.

Patient factors Surgical factors

Chronic pain/ pre-existing acute pain
Preoperative use of opioid analgesics

Major operations

Nature of operation (bony

work > soft tissue)

Preoperative use of antineuropathic Duration of operation
analgesics such as gabapentin

Anxiety and depression

Fear of surgery

Catastrophisation of pain

Age (1865 years)

Obesity

Female sex

Cancer operations
Urgent operations

Hospital-related outcomes

Postoperative pain lengthens the duration of hospital stay and
associated costs.'*!* In a study of day-case surgery, 38% of
patients who returned to hospital reported that uncontrolled
pain was the principle reason for doing so.'’

Risk factors for severe postoperative pain (Table 1)

Preoperative recognition of patients who are “at risk” allows
for timely multidisciplinary intervention, such as rationalisa-
tion and optimisation of pre-existing analgesic medication.
A patient-centred, collaborative approach gives patients the
time to develop realistic expectations, and to be educated
about the treatment of severe pain'® (Table 1+!17-20),

Strategies for the management of postoperative pain
(Table 2)

Pharmacological

Simple analgesics
These include paracetamol, non-steroidal anti-inflammatory
drugs (NSAID), and COX-2 inhibitors.

In a recent Cochrane review that re-examined the effect
of single-dose oral analgesics on moderate or severe pain,”!
most of the data were derived from patients who had third
molars extracted (Table 3). In broad terms, the number needed
to treat (NNT) was lower (better) for increased dosage and
for pairs of analgesics. For example, patients who were
prescribed NSAID together with paracetamol reported a
three-fold reduction in pain and need for analgesic supple-
mentation when compared with either drug taken alone.””
Unless contraindicated, this combination should be consid-
ered in all postoperative patients.”

Chronic NSAID-mediated inhibition of the COX-1
isozyme can adversely affect the upper or lower gastroin-
testinal, renal, and cardiovascular systems, and platelet
aggregation. Gastric erosions occur in roughly half the
patients who take NSAID regularly, and up to 30% of them

Pharmacological:
Prevention of nociceptive input at the surgical site
Blockade of nociceptive impulse along peripheral nerves
Prevention of sensitisation
Multimodal analgesia
Psychological & physical:
Relaxation
Hilotherapy
Acupuncture
Organisational:
Acute pain pathways
Acute pain teams

Table 3

Number needed to treat (NNT) to achieve at least 50% reduction in maximal
postoperative pain (moderate or severe) over 4-6hours.”’ NNT of 2-5 is
considered useful.

Single dose analgesic NNT (95% CI)

Ibuprofen 400 mg + Paracetamol 1000 BEST 1.5 (1.4to0l.7)
mg

Ibuprofen 200 mg + Paracetamol 500 1.6 (1.5t01.8)
mg

Paracetamol 1000 mg + Oxycodone 10 1.8 (1.6t02.2)
mg

Diclofenac potassium 100 mg 1.9 (1.7t0 2.3)
Diclofenac potassium 50 mg 2.1 (1.9t02.5)
Ibuprofen 400 mg 2.1 (1.9t02.3)
Paracetamol 1000 mg + Codeine 60 mg 2.2 (1.8t02.9)
Ibuprofen 400 mg + Oxycodone 5 mg 2.3(2.0t02.8)
Naproxen 500 mg 2.7 (2.3t03.3)
Paracetamol 1000 mg 3.6 (3.2t04.1)
Tramadol 100 mg 4.6 (3.6t06.4)
Tramadol 50 mg 9.1 (6.1t019)

Codeine 60 mg WORST 12 (8.4t018)

have ulcers that are visible at endoscopy.”* This risk can
be reduced by concurrent use of proton pump inhibitors
such as omeprazole, and the substitution of NSAID by
COX-2 inhibitors such as celecoxib.”> Upper gastrointesti-
nal events occur in 3%—4.5% of patients, and are serious in
about 1.5%. Predisposing factors include previous ulceration,
increasing age (over 65 years), concurrent anticoagulation
treatment, coexisting corticosteroids, and increasing doses
of NSAID.?*2

Adbverse renal effects develop in about 1%—-5% of patients
who take NSAID, and this accounts for roughly 15% of those
with drug-induced acute renal failure.”’” As NSAID inhibit
the synthesis of vasodilatory renal prostaglandins, which is
normally increased to preserve renal perfusion in cases of
hypotension or hypovolaemia, their use can lead to periop-
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erative acute kidney injury, and may worsen the progression
of chronic renal failure. Patients at risk include those with
pre-existing renal impairment, hypovolaemia, heart failure,
cirrhosis, multiple myeloma, and those who are taking ACE-
inhibitors, angiotensin II receptor antagonists, or diuretics.”®

Opioid analgesics

Opioids are required to treat moderate to severe postoper-
ative pain and should be viewed as a course of treatment
that will be reduced as appropriate.”’ Their acute side effects
include nausea, constipation, itching, drowsiness, respira-
tory depression, and death from overdose. In the United
Kingdom, the prescription of strong opioids for chronic non-
cancer pain has increased considerably since the year 2000,
and Public Health England has funded the Opioids Aware
resource,’! which aims to help both patients and prescribers
make informed decisions about their use.

Weak opioids

In UK practice, these include codeine phosphate and its
analogue tramadol, both of which have a relative potency
of 0.1 compared with morphine.*”> Neither is particularly
useful as a sole oral analgesic (Table 3). Variable rates
in the metabolism of codeine are problematic, with those
who metabolise it slowly getting little relief, and those who
metabolise it quickly experiencing severe adverse events such
as respiratory depression. Codeine is contraindicated in any
patient known to metabolise CYP2D6 ultra-rapidly, and in
children under 12 years of age.’> Tramadol is contraindi-
cated in patients with poorly controlled epilepsy because of
its excitatory serotonergic effects.

Strong opioids

Morphine, oxycodone, and fentanyl are commonly pre-
scribed in the UK for postoperative analgesia. Oxycodone
has a relative potency of 1.5-2 times that of morphine.*”
Fentanyl is 10 times more potent than morphine,’” and has
a substantial potential for respiratory depression when high
doses are given.

Strong opioids are typically delivered intravenously
as patient-controlled analgesia, or orally, as slow and
immediate-release preparations (oxycodone and morphine).
Transdermal delivery is not suitable for the relief of acute pain
because of the slow onset of action and lack of rapid titrata-
bility. Patient-controlled opioids given intravenously confer
little advantage over those taken orally, so should be used
only when parenteral delivery is required.**

Chronic use of opioids

Chronic use of opioids gives rise to drug tolerance, physical
dependence, and addiction.*” These patients have higher pain
scores both when active and when at rest, they require more
postoperative analgesia, and also have a high risk of severe,
acute, postoperative pain and of it becoming chronic.®”-%
They must be given their usual dose to meet their chronic
need for analgesia, plus additional doses to treat their acute

pain. A multidisciplinary approach to postoperative analgesia
in these cases is essential, and should begin preoperatively.

It is important to assess the efficacy of the analgesic
regimen so that it can be optimised preoperatively. The con-
tinuation of transdermal opioid patches perioperatively is
controversial, as the rate at which the drug is delivered may
be increased when the patient is warmed during surgery, but
may be reduced if the patch is placed on poorly-perfused
skin. Also, high doses of buprenorphine, a partial p-opioid
agonist, may antagonise full p-opioid agonists such as mor-
phine, and lead to analgesic failure and withdrawal. Current
thinking is that buprenorphine delivered transdermally (less
than 70 wg/hour™!) is unlikely to interfere with full opioid
agonists that are used to treat acute postoperative pain.

In summary, the transdermal delivery of fentanyl and
buprenorphine should be continued perioperatively, with the
postoperative addition of opioids given orally or as patient-
controlled analgesia.*® If patches are stopped preoperatively,
they must be replaced in a graded fashion by immediate-
release opioids given orally, which can take up to 72 hours.

Opioid-induced hyperalgesia

Opioid-induced hyperalgesia presents as an increased
response to a painful stimulus (hyperalgesia), or a painful
response to a non-painful stimulus (allodynia), or both. In
contrast to opioid tolerance, its onset may be abrupt, and
increased doses will exacerbate pain.

Data suggest that only remifentanil is associated
with opioid-induced hyperalgesia that can be measured
postoperatively.’’ Specifically, its intraoperative use in high
doses is associated with more intense pain at rest, and a
moderate increase in the need for morphine during the first
24 hours postoperatively.®’ It is therefore sensible to reduce
the dosage by using additional opioid-sparing techniques
such as local anaesthetic or NSAID.

Local anaesthetic
Regional anaesthetic techniques are well established in max-
illofacial practice, and many branches of the trigeminal
nerves are amenable to peripheral blockade with local anaes-
thetics. These are recommended as part of a multimodal
approach to postoperative analgesia, and are strongly rec-
ommended for techniques that are specific to the surgical
site.’* Continuous delivery through a catheter is preferable
to a single-bolus dose if the duration of postoperative pain
is likely to be longer than the duration of action of the drug
used — for example, when harvesting rib grafts.*® Table 43¢
summarises the techniques used in maxillofacial practice to
provide or to supplement postoperative analgesia.
Intravenous infusion of lidocaine during operation has
been used to reduce the requirement for perioperative opioids.
A recent meta-analysis showed that when given periopera-
tively, pain scores improved after operation for up to 24 hours
(open/laparoscopic abdominal surgery only), and there were
reductions in the consumption of opioids, postoperative nau-
sea and vomiting, and duration of stay.’’ Lidocaine given in
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Table 4

Regional anaesthetic techniques used in maxillofacial practice for postoperative analgesia.

39-56

Target or local anaesthetic (LA) technique,
or both

Study

Outcome, findings, & comment

Inferior alveolar nerve block + buccal
infiltration’”

Dental LA:*

Intraligamental injection
Topical
Infiltration

Anterior iliac crest donor site*!

Mandibular nerve block (MNB)

Maxillary nerve block

Infraorbital nerve block

Scalp nerve block:

Split mouth, randomised

Bilateral 3" molar extraction under GA

2% lidocaine (1:80000 adrenaline) cf control
(n=52)

2% lidocaine (1:80000 adrenaline) cf 0.5%
bupivacaine (n=68)

Cochrane review of use of dental LA in
patients < 17 years (n=1152)

Triple blind RCT of 0.5% bupivacaine:*’

Single shot femoral nerve block

Single shot subcutaneous injection

Repeated bolus through subperiosteal catheter
RCT of 0.2% ropivacaine (n=17) cf 0.25%
bupivacaine (n=17) infusions through periosteal
catheter*’
Retrospective cohort study:*’

—Bupivacaine infiltration (n=89)

—Bupivacaine infiltration + bupivacaine-soaked
absorbable sponge (BAS), (n=118)

Blinded RCT of preinduction MNB (n=21) cf
control (n=21) in patients having partial
glossectomy or transmandibular lateral
pharyngectomy.>”

Pilot study of preoperative MNB in patients with
unilateral mandibular angle fracture (n= 6).0!
Double-blind RCT of bilateral suprazygomatic
maxillary nerve block with 0.2% ropivacaine cf
placebo for cleft palate repair in children
(n=60).>2

Cochrane review of infraorbital nerve block in
cleft lip repair (n=353).%

Retrospective study of infraorbital nerve block +
subciliary infiltration to provide anaesthesia for
isolated orbital floor fracture (n=135).5

Meta-analysis of 7 RCT (n=320) of scalp nerve
block for pain after craniotomy.>®

2% lidocaine (1:80000 adrenaline) improves
pain VAS compared with control.

Pain VAS significantly lower for 0.5%
bupivacaine at 3 — 8 hours postoperatively
compared with 2% lidocaine (1:80000
adrenaline); no difference thereafter. Patients
preferred bupivacaine over lidocaine

Unable to establish effect because of clinical and
methodological heterogeneity of studies

Subperiosteal delivery of bupivacaine through
catheter has considerable benefits with respect to
dynamic analgesia, at-rest analgesia, and time to
first mobilisation.

0.2% ropivacaine provides comparable analgesia
to 0.25% bupivacaine

Compared with infiltration alone,

BAS + infiltration offered considerable benefits
in terms of acute pain, need for opioids, time to
first mobilisation, and duration of stay

No studies have compared catheter-based
techniques with BAS.

MNB reduced mean consumption of opioids by
56% and 45% at 12 hours and 24 hours,
respectively, postoperatively. The incidence of
severe pain was significantly lower in the MNB
group on the first postoperative day (3 cf 10).
Trismus relieved, and a 12-fold reduction in
VAS pain scores after MNB block.

The cumulative dose of intravenous morphine at
48 hours postoperatively was 50% less in the
maxillary nerve block group.

Low to very low quality evidence that
infraorbital nerve block reduces postoperative
pain more than placebo or intravenous analgesia.
Able to assess globe movement during
operation. Conversion to general anaesthesia in
four patients. Mean VAS for pain and discomfort
<20 at 1 hour and 24 hours postoperatively.
Infraorbital nerve block may also provide
analgesia for endoscopic sinus surgery, nasal
septal surgery, and trans-sphenoidal
hypophysectomy.>”

Studies are of limited methodological quality.
However, postoperative pain is consistently
reduced by scalp nerve block. This is associated
with a concomitant reduction in opioid use in the
first 24 hours postoperatively.
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Table 4 (Continued)

Target or local anaesthetic (LA) technique, Study
or both

Outcome, findings, & comment

Supratrochlear nerve

Supraorbital nerve

Auriculotemporal nerve

Great auricular nerve

Greater, lesser & 3rd occipital nerves
Other blocks:”

Palatine nerves — analgesia for cleft palate

repair

Mental nerve — analgesia for surgery on

lower lip, skin of chin

Superficial cervical plexus — anaesthesia

of external pinna, post-auricular, &

temporoparietal areas of scalp, anterior

neck & supraclavicular region

cf =compared with; LA =local anaesthetic; GA = general anaesthetic; RCT =randomised controlled trial; VAS = visual analogue scale.

this way during bimaxillary osteotomy reduced postopera-
tive pain scores for eight hours, and also the need for rescue
analgesia.”®

Local anaesthetic toxicity is associated with neurological
and cardiac side effects that progress from circumoral tingling
to tonic-clonic convulsions, and then to cardiac arrhythmia
and cardiac arrest. The risk can be reduced considerably if
doses are within advised limits °” and susceptible patients are
identified (those with reduced a-1 antitrypsin concentrations,
the elderly, children, and women who are pregnant).

Ketamine

Ketamine antagonises the N-methyl D-aspartate (NMDA)
receptor that mediates central sensitisation because of noci-
ceptive stimuli. As such, it reduces the intensity of pain, the
requirement for rescue analgesia, consumption of patient-
controlled opioids, and postoperative nausea and vomiting;
and its effects last beyond its pharmacological duration
of action.°’°! The risk of psychomimetic effects is min-
imised if doses are less than 0.5 mg/kg.®” Ketamine therefore
is increasingly used in anaesthetic practice (particularly
for painful operations) and may be particularly helpful in
opioid-tolerant patients because it can lessen their require-
ment for these drugs, and can have a beneficial effect
on opioid-induced hyperalgesia.®>** In dental practice,
ketamine 0.5 mg/kg considerably reduces postoperative pain
after the extraction of third molars whether it is given topi-
cally, submucosally, or intravenously.®> %7

Gabapentinoids

Gabapentin and pregabalin are known to have antineuro-
pathic analgesic effects, and are purported to have analgesic
benefit to patients at risk of severe acute postoperative
pain.®®” However, two meta-analyses of the perioperative
use of gabapentin and pregabalin showed only marginal
improvements in postoperative analgesia that was associ-
ated with an increased risk of serious adverse events — for
example, oversedation.’”’! Two studies of patients who had

bimaxillary surgery (n=60 patients) reported a reduction
in postoperative pain scores and requirements for opioids
with pre-emptive pregabalin.”>’3 Nevertheless, there is lit-
tle robust evidence to support the routine postoperative use
of gabapentinoids, although they may be considered when
benefit is felt to outweigh risk.

Corticosteroids

Corticosteroids, such as dexamethasone and methylpred-
nisolone, given perioperatively, have been shown to reduce
postoperative pain and swelling in orthognathic and third
molar surgery, with minimal risk of adverse sequelae.’* 7

o2 adrenoceptor agonists

Two commonly used o2 adrenoceptor agonists are
dexmedetomidine and clonidine. Their activation of o2
adrenoceptors in the central and peripheral nervous systems
inhibits the transmission of pain and sympathetic activity.
Pharmacologically, they produce anxiolysis, analgesia, sym-
patholysis, sedation, and hypnosis. A meta-analysis of 30
randomised controlled trials (n=1792) in 2012 found that
both these drugs, when given orally or intravenously, reduced
the postoperative consumption of morphine for the first
24 hours by 25% and 30%, respectively.”” In turn, visual ana-
logue scores for acute pain were considerably reduced by both
drugs, but this benefit was lost by 48 hours postoperatively.
The meta-analysis, however, could not establish optimal dos-
ing regimens for either drug because of the heterogeneity of
the studies included.

More recently, the POISE-2 trial (n =10010) showed that
clonidine was associated with clinically significant hypoten-
sion and bradycardia.”® In a planned subanalysis, the authors
found that clonidine 0.2 mg given orally was not associated
with improved pain scores or consumption of morphine;
higher doses may provide an analgesic benefit, but this
would probably be associated with unwanted hypotension
and bradycardia.”” When the data were added to the previ-
ous meta-analysis, no analgesic benefit was associated with
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clonidine perioperatively, so this use could not be justified. In
contrast, a 2013 meta-analysis of 28 randomised controlled
trials (n = 1420) reaffirmed that intraoperative dexmedetomi-
dine reduced postoperative pain and consumption of opioids,
though there was an association with bradycardia.®’

Psychological and physical

Relaxation

Further studies are necessary to establish whether relaxation
techniques have a role in the management of postoperative
pain.81-83

Hilotherapy

Hilotherapy, which is the application of cold compres-
sion through a facemask at a regulated temperature of
15 °C, significantly reduces pain and swelling at 48—72 hours
postoperatively.®*%> Clinical trials are required to establish
its efficacy for specific procedures and the optimal duration
of treatment.

Acupuncture

In a meta-analysis of 15 studies, acupuncture significantly
reduced postoperative pain scores and consumption of opi-
0ids (29% reduction in morphine consumption at 72 hours);*¢
three of these studies were of patients treated by oral and
maxillofacial surgery.

Organisational

The availability and engagement of well-resourced acute pain
services has the greatest potential to benefit patients who have
moderate or severe pain.®’ Acute pain teams should target
those most at risk, as this has the greatest potential to alleviate
distress.®®

Summary

Acute postoperative pain is a problem that has a consider-
able impact on the patient and the wider healthcare system.®’
Overall, the evidence favours a multimodal approach to anal-
gesia, which is defined as the use of two or more analgesics
with different modes of action through the same or differ-
ent mode of delivery.** The early identification of patients
at risk, coordinated multidisciplinary intervention, and mul-
timodal analgesia, can considerably reduce the burden of
postoperative pain, and could lead to a reduction in post-
operative complications, distress, duration of stay, and the
risk of developing chronic postsurgical pain.”’!
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