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Abstract

Pain is a vital function of the nervous system in
providing the body with a warning of potential or actual
injury. It is both a sensory and emotional experience,
affected by psychological beliefs about pain, fear or
anxiety. Post-operative maxillofacial pain is the most
commonly encountered in clinical practice and poses a
great challenge to the practitioners. The methods of
management are extensive and involve application of
physical, chemical, and psychologic modalities aimed at

preventing and treating preoperative, intraoperative, and

postoperative patient pain. This paper aims to review the
various pain management modalities and factors
influencing the choice of treatment in current practice of
oral and maxillofacial surgery.

Keywords: maxillofacial surgery, opioids, post-
operative analgesia, preventive analgesia, pre-emptive
analgesia, multimodal analgesia, review

Introduction

Pain is an essential task of the nervous system as it alerts
the body of actual or potential damage. Monheims

defined pain as “an unpleasant emotional experience
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usually initiated by a noxious stimulus and transmitted
over a specialized neural network to the central nervous
system where it is interpreted as such”. [1] Dental
anxiety is an aversive state of apprehension in
anticipation of stimulus resulting from the treatment of
which pain is the most common, but often avoidable.
Maxillofacial pain is distinct in its presentation due to
the multiplex structure of the head and neck and its
specialized sensory innervation with the trigeminal
pathway being responsible for the perception of pain. [2]
The Somatic input does not reach the spinal cord by the
way of spinal nerves; it is carried by the V cranial nerve.
Cell bodies are located in the large Gasserian ganglion.
The brainstem, in the region of the pons, receives the
impulses directly to synapse in the trigeminal spinal tract
nucleus. [3]

Acute pain is a frequent complaint for reporting to an
emergency room, and acute postoperative pain is often
associated with surgical procedures. [2,3] The surgical
stress response is activated by the noxious stimuli. This
commences a series of pathophysiological changes that
negatively alter the body’s homeostasis and are
deleterious to surgical outcomes. [4]

Methods  of
individualized and involve the application of physical,

management are multimodal, et
chemical, and psychologic methods aimed at preventing

and treating  preoperative, intraoperative, and
postoperative patient pain. This paper aims to review the
various pain management modalities and factors
influencing the choice of treatment in the current
practice of oral and maxillofacial surgery.

Concepts in Acute Pain Management

The World Health Organisation has acknowledged pain
as a problem on a global scale. [1] Post-operative pain is
repeatedly seen in clinical practice and undertreatment of

this is still a major concern globally. A study conducted
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by the Royal College of Surgeons in Britain highlighted
pain management as a significant problem since they
found that among the 3000 patients surveyed, 87% of
them complained of moderate to severe pain
postoperatively. [3] A questionnaire survey by Vijayan
et al revealed that, in India, only 30% of the patients
received satisfactory pain management. [4] Poor pain
control postoperatively not only causes discomfort but
also paves way for poor wound healing, extended
hospital stays, psychological distress, and the likelihood
of chronic persistent pain.

To prevent these deleterious outcomes of undertreated
postoperative pain, several concepts have evolved,
including pre-emptive, preventive, and multimodal
analgesia.

Pre-Emptive Analgesia

Pre-emptive analgesia as a treatment modality prevents
altered processing of afferent input and thereby controls
the postoperative pain. [5,6] This concept was first
formulated by Crile when he discussed a correlation
between tissue injury caused intraoperatively and
accentuation of postoperative pain, a process now known
as central sensitization. It ensues following the
hyperexcitability of the neurons to the afferent impulses
at the injury site, which in turn results in an exaggerated
response. [7] Central sensitization occurs following
peripheral sensitization, which refers to the lowered
threshold of peripheral nociceptors (A and C fibers,) to
intense stimuli resulting in enhanced stimulus-dependent
pain or hyperalgesia. Crile elaborated the advantage of
regional blocks along with general anesthesia to obstruct
intraoperative nociception and resultant painful scars.
[5.6]

Pre-emptive analgesia can be instituted by preventing
nociceptive impulses through administration of local

anesthetics, inhibiting inflammation and peripheral
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sensitization by nonsteroidal anti-inflammatory drugs, or
prevention of central sensitization by opioids. [8,9]

Pre-emptive analgesia has found its application in
dentoalveolar surgery, especially before the removal of
third molars. 0.5%
preoperatively showed a statistically significant cutback

Bupivacaine  administered
in perceived pain after 4 and 48 hours post-operatively.
This was observed in comparison to lidocaine and saline
placebo injections. [10] Literature has also shown that
preoperative NSAIDs along with administration of long-
acting anesthetic before incisions, showed significant
pain  control  postoperatively. [8]  Preoperative
administration of opioids has also shown reduced
postoperative pain. The efficacy (absolute relief of pain)
of pre-emptive Tramadol was found to be 86% at 24
hours when compared with postoperative administration
of Tramadol which showed 70% analgesic efficacy, thus
reducing the consumption of postoperative analgesics.
[11]

The specialties of Orthopaedics and General surgery
have vastly experimented with pre-emptive analgesia,
however, there are only sparse studies that elaborate
their benefits in oral surgery, excluding teeth removal.

A study compared pre-surgical and post-operative
flurbiprofen in patients undergoing open reduction and
fixation of facial fractures and ablation of tumors under
general anesthesia. The study did not report significant
variance in the postoperative pain intensity among the
two groups. [8]

In contrast, Cillo et al proclaimed that a pre-operative
dose of both pregabalin and celecoxib before
orthognathic procedures reduced the overall intravenous
morphine requirement, opioid consumption, and the
mean of pain scores as reported by the patients.[9]
Krishnan et al studied the efficacy of 0.25% bupivacaine

in patients undergoing elective orthognathic surgery and
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found that the number of rescue analgesics administered
and the incidence of complications attributed was less in
the study group.

Abe et al collated three groups: local anesthesia;
preoperative ketamine; and preoperative flurbiprofen, for
maxillary sinus procedures under general anesthesia. The
depth of postoperative pain and time for first rescue
medication were assessed. All the groups exhibited
significantly lessened postoperative pain in contrast to
the control group. Subsequently, they deduced that pre-
emptive analgesia effects were advantageous.[8]
Therefore, the current literature, although mixed, shows
an inclination towards pre-emptive analgesia in
prolonging the onset of postoperative pain and
subsequent narcotic consumption. The premise for this
includes diminution of noxious stimulation by
neurogenic or inflammatory mediators at the site of
injury which will, in turn, inhibit channeling to the brain
and therefore control pain perception postoperatively.[9]
Preventive Analgesia

Pre-emptive analgesia can be demonstrated by
comparing and proving that intervention before surgery
is more effectual when contrasted with the treatment
provided at the end of surgery. [12]

Moiniche et al investigated the effect of pre and
postoperative analgesia (Pre vs. Post) on pain scores
within 24 h after surgery in 3761 patients of which 1964
patients received pre-emptive analgesia. The study
inferred that the timing of treatment approaches did not
alter the quality of pain control, indicating that pre-
emptive analgesia is not superior to post-incisional
treatment. [13]

This conclusion is largely based on the hypothesis that
Pre-emptive analgesia prevents central sensitization to
nociception produced at the site of injury by initial

incision alone. However, with recent evidence-based
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clinical research, other factors such as pre-operative
pain, added noxious intraoperative inputs like retraction,
and post-operative inflammatory processes are known to
cause intensification of acute postoperative pain.[5]
Hence, a more comprehensive approach would be to
reduce the detrimental short and long-term results of
noxious perioperative afferent input, at present, termed
as Preventive Analgesia (Figure 1).
The perioperative period comprises three separate
phases: preoperative, intraoperative, and postoperative.
Factors of these phases are important in causing acute
postoperative pain. These include
e Preoperative pain, genetic predisposition, and
psychological vulnerability
e Intraoperative  nociceptive  unmyelinated and
afferents carrying injury discharge brought about by
incision, retraction, and manipulation of tissues
e postoperative afferent inputs, such as the
inflammatory response and neuropathic ectopic
neural afferents
nerve.[14]

Preventive analgesia, therefore, aims at preventing

activity from  regenerating

central and peripheral sensitization that can be caused by
any of these agents.

Rosero & Joshi elucidated the requirements to attain
preventive analgesia. One is to reduce the mean
analgesic consumption in comparison to the control.
Two, is to increase the duration of the intervention
beyond the clinical duration of action of the target
drug.[7]

In oral surgery, for cases where no inflammation is
present preoperatively, preventive analgesia may provide
a pain-free postoperative period, decrease likelihood of
chronic central sensitization, and decrease analgesic use.
When procedures are of longer duration, preventive

analgesia is advantageous and may prevent the
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undesirable sequelae from the procedure. For cases with
associated preoperative pain such as trauma, preventive
analgesia may be beneficial in controlling intraoperative
pain and to increase the potency of anesthetic
blockade.[15]

Incisions induce central sensitization and hyperalgesia,
which may be impaired by different agents in the
perioperative period, including N-methyl-D-aspartic acid
(NMDA) receptor antagonists such as dextromethorphan
and ketamine.[5] Other agents include non-steroidal anti-

inflammatory agents and opioids.

PRE-OPERATIVE
(PRE-INCISION)

PRE-EMPTIVE

LA et A
ANALGESIA

| INTRA-OPERATIVE | oREVENTIVE |

ANALGESIA

| POST-OPERATIVE |

Figure 1. The targets for pre-emptive and preventive
analgesia

Multimodal Analgesia

Post-operative pain is a complex and multiform process
and hence it is warranted to combine analgesics
belonging to different classes with individual target sites
to achieve adequate pain control. This concept forms the
basis of multimodal analgesia. It involves using two or
more drugs acting at separate sites in the central and
peripheral nervous systems to yield postoperative
analgesia. The drugs may also be administered via
separate routes. Therefore, the objective of multimodal
or balanced analgesia is to refine analgesia while
decreasing adverse
effects.[7,16]

Opioids are key in post-operative pain control, however,

opioid consumption and its

in addition to these, agents used for multimodal

analgesia include NSAIDs, especially selective COX-2
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inhibitors, ketamine, dexmedetomidine,
dextromethorphan, alpha2agonists, beta-blockers, local
anesthetics, and acetaminophen.

Bisgaard et al evaluated a regimen in patients post
laparoscopic cholecystectomy with successful clinical
outcomes. The regimen consisted of one preoperative
dose of dexamethasone, incisional local anesthetics and
NSAIDs during the first 3-4 postoperative days. A
similar regimen may be used in the case of ambulatory
maxillofacial procedures.[17]

Perioperative multimodal analgesia with oral oxycodone,
gabapentin, and acetaminophen vyielded excellent
postoperative pain control following major orthopedic
surgery.[16]

Local infiltration and other topical and parenteral routes
of local anesthetics have been mentioned in the
Intranasal

literature. lidocaine complemented with

naphazoline  reduced both intraoperative and
postoperative pain, thereby reducing rescue analgesic
requirements in the postoperative period following
septorhinoplasty.[18]

Caitlin et al retrospectively evaluated a multimodal
analgesic protocol for patients undergoing third molar
surgery, post-operatively. The protocol included a dose
of 8 mg dexamethasone and 30 mg ketorolac
intravenously at the start of the procedure. Local
anesthesia was achieved with 2% lidocaine and 0.5%
bupivacaine both with epinephrine. At the end of the
procedure, topical 1 mg minocycline was placed in each
of the mandibular extraction sites along with cold
therapy. Following this, a significant proportion of
patients filled no opioid Rx, hence proving the efficacy
of the protocol.[19]

The use Multimodal analgesia in oral and maxillofacial
surgery is limited and still, at its nascent stages, it

requires further studies to increase its application in the
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field. A multimodal analgesic regimen should be
individualized to each patient based on their pre-existing
medical conditions, type of surgery, and previous

experiences related to pain management (figure 2).

.l-'.l'.'rJ"L AMESTHE TICS -
(PERIFPHERAL MNERVE
BLOCKD
FPERIPHERAL
NERVE IMFPUT

TEEDE Frefog LOCAL ANESTHETICS -
( 1m FILTRATIOND
FPERIPHERAL NEANDS

POCTCEPTORS [ /-

£ KR

Figure 2: Representation of multimodal analgesia:
Examples of analgesic agents and their action at
different levels of the pain pathway

Advances in Pain Management

A leap in the knowledge of molecular operations have
led to the invent of multimodal analgesia and
development of advanced agents to treat postoperative
pain.

Patient Controlled Analgesia

Postoperative pain is usually effectively managed using
(v) and (IM)  opioid

However, reports that

intravenous intramuscular

analgesics. literature
approximately 75% of hospitalized patients remain in
moderate to severe pain. Patient-controlled analgesia
(PCA) provides a specific dose of opioids in par with the
patient’s needs, controlled by an infusion pump.[20]
Sechzer reported a decrease in postoperative pain from
20% to 40% to less than 5% with the use of PCA when
compared with IM injections.[21] The use of PCA has

been mainly documented in specialties such as
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cardiothoracic, orthopedic, and general surgery,
however, there is scant literature on its application in
maxillofacial surgery.

Similarly, Precious et al observed in a comparative study
that, patients administered with intravenous opioid PCA
were significantly more comfortable than fixed schedule
and dosage of opioid administration,
intramuscularly/orally, following orthognathic surgery.
[22]

More recent routes include incisional patient-controlled
regional analgesia (PCRA), PCRA,

perineural PCRA, and intranasal PCA. While these

intraarticular

routes are being continuously investigated in other
surgical fields, it is still a long way from being applied in
maxillofacial surgery.

Transdermal Drug Delivery

Fentanyl, which is a potent, synthetic and short-acting
opiate can be administered via the transdermal route,
referred to as the Fentanyl Transdermal System (FTS). It
is available as a rectangular adhesive patch, including a
gel matrix containing a high concentration of fentanyl
and a release membrane that ensures time and surface-
limited absorption of the drug. This system allows a
continuous systemic delivery of Fentanyl for 72 hours,
commonly used following third molar removal, minor
surgical procedures, and also in head and neck
surgery.[23]

The transdermal system is useful in delivering drugs
with a relatively smaller molecular size and lipophilic
nature, which poses a challenge with highly hydrophilic
drugs. This limitation is resolved by the use of
iontophoresis, the electrically driven permeation of
ionized drug molecules across biological
membranes.[24]

lontophoretic drug delivery can be used for both local

and systemic drug administration. Local anesthetics can
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be applied to the oral mucosal tissues using
iontophoresis before the oral procedure. Fentanyl
lontophoretic transdermal system has been gaining
popularity in the management of acute postoperative
pain.[24,25]

Panchal et al. compared the incidence of interruptions in
analgesic delivery (alternatively, analgesic gaps) for
patients using the fentanyl ITS and morphine IV PCA
for postoperative pain management. It was noted that
Fentanyl ITS was associated with a significantly lower
incidence of analgesic gaps than morphine IV PCA.[26]
Analgesic Adjuvants

Ketamine: Ketamine, a N-methyl-D-aspartate (NMDA)
receptor antagonist, is being commonly wused in
perioperative pain management. At low subanesthetic
doses (0.15-1 mg/kg), ketamine exerts an inhibitory
action on NMDA receptors, hence, modulates central
sensitization induced both by the incision and tissue
damage.[27] The local administration of ketamine can
reduce the incidence and severity of postoperative pain
after the surgical extraction of the third molar.[28]
Hadhimane et al evaluated the efficacy of pre-emptive
sub-mucosal injection of ketamine at low doses on
postoperative pain in patients who underwent surgical
extraction of mandibular third molars. They reported a
significant reduction of postoperative pain for the first
24 hours.[29] Dubey et al compared a combination of
articaine and ketamine with articaine alone for surgical
extractions of mandibular third molars. The results
revealed that the combination with ketamine produced
good local anesthesia and adequate postoperative
analgesia with reduced swelling and trismus.[30]
Topical application of Ketamine has also been known to
postoperative pain in third molar surgeries.[31] Low
infusion can reduce

dose ketamine significantly
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postoperative pain in patients undergoing orthognathic
surgery and head and neck surgery. [32,33]
Gabapentinoids

Gabapentin and pregabalin are both antiepileptics which
also demonstrate analgesic properties. They act by
inhibiting calcium influx at the presynaptic voltage-
gated calcium channels, thereby preventing the release
of excitatory neurotransmitters involved in pain
pathways.

Four RCTs assessed the effectiveness of pregabalin as
pre-emptive analgesia before or following third molar
surgery and orthognathic surgery. All of them reported
the superiority of gabapentinoids in reducing
postoperative pain and opioid consumption.[34]
However, two metanalyses assessing the perioperative
use of gabapentin and pregabalin showed only a
marginal reduction in postoperative pain with an
increased risk of adverse effects. Literature reports a low
quality of evidence for the use of gabapentin and
pregabalin for perioperative pain control, although they
may be considered when the benefit seems to outweigh
the risk.[35]

Dexmedetomidine

Dexmedetomidine is a selective agonist of alpha 2
adrenergic receptor, it binds to the presynaptic alpha 2
adrenergic receptors, hampering the norepinephrine
release, thereby reducing postsynaptic adrenergic
activity.[36] It is an effective sedative agent that also
offers analgesic, anxiolytic and sympatholytic effects
while having minimal impact on respiratory physiology.
It can be given orally, intravenously, intramuscularly, or
intranasally.[37] In a case-control study using intranasal
dexmedetomidine (1 pg/kg) preoperatively, 45 minutes
before administration of local anesthesia in patients
undergoing unilateral third molar surgery, it was found

that patients were more deeply sedated with better post-
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operative pain control.[38] According to another
multicentre trial, dexmedetomidine proved an effective
baseline anesthetic adjuvant for procedures under local
anesthesia, ensuring better patient satisfaction, reduced
opioid intake, and lesser respiratory depression in
comparison to placebo rescued with midazolam and
fentanyl. However, the reported adverse effects of this
agent include bradycardia and hypotension, although
mild to moderate in severity.[39]
Conclusion
Acute postoperative pain has a substantial impact on
patients and the healthcare system on a wider scale.
Hence, it is of utmost importance for healthcare
practitioners to heed adequate pain control and not just
the surgical procedures alone. The most promising
approach to the management of post-operative pain
favors multimodal analgesia which includes the use of a
combination of two or more analgesics, differing in their
modes of action either through the same or different
route of delivery. The prompt management of pain will
thus reduce the burden of surgical stress, postoperative
complications, duration of stay, and the risk of
developing chronic pain.
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