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ABSTRACT:

A number of analgesic agents are available these days that are used for the management of dental pain. They
each have specific advantages, disadvantages, indications and contraindications. For the formulation of
analgesic regimens properly, it is necessary to understand the basic pharmacological principles and appropriate
dosage strategies for each of the available analgesic classes. This article highlights brief review of the role of

these analgesics in the management of dental pain.

Key Words: Analgesics, Dental Pain, Pharmacological agents.

Corresponding author: Dr. Rimjhim Sahu (Jain), BDS, Msc. Pharmacology, Tutor RKDF Medical College,

Bhopal, Madhya Pradesh, India

This article may be cited as: Sahu R. Role of pharmacological agents in pain management of dental patients. J

Adv Med Dent Scie Res 2016;4(2):132-135.

NTRODUCTION

Management of dental pain can impose a

significant challenge to the clinician. The key

to managing pain lies in understanding

whether what you do to patients will or will
not create an inflammatory response, which is what
activates the pain-producing mediators in tissue.
Generally, procedures on hard tooth structure that do
not involve the pulp create little or no inflammatory
response, but, when soft tissues are traumatised, a
pain response can be expected.' Oral medications
that reduce pain, administered pre or postoperatively,
improve clinical outcomes, making them an integral
part of dental practice. Analgesic medications in
dentistry are indicated for the relief of acute pain,
postoperative pain, and chronic pain, and for
controlling adjunctive intraoperative pain. In addition
these medications can be given preoperatively, to
mitigate both postoperative pain and reduce
postoperative  pain  medication  requirement.’
Alleviating pain is of the utmost importance when
treating dental patients, as it is prevalent and has far-
reaching implications, for both the patient and the
clinician.” The major cause of pain is thought to be
the release of inflammatory mediators that activate
sensory nocioceptors surrounding the tooth.* The
resultant stimulation of both central and peripheral
mechanisms is referred to as hyperalgesia and
defined as an increase in perceived magnitude of a
painful stimulus.>®

NON-STEROIDAL
DRUGS (NSAIDS)
Given that the mechanisms involved are occurring at
the periphery, an anti-inflammatory agent should be
used to control this process. NSAIDs are among the
most widely prescribed analgesics for management
of post-operative pain in dental patients.’” NSAIDs
that have been approved by the US Food and Drug
Administration (FDA) for OTC analgesic use can be
divided into three groups: salicylates (i.e. aspirin,
salycilic acid, diflunisal), proprionic acid derivatives
(i.e. ibuprofen, naproxen, and ketoprofen) and the
para-aminophenol derivative acetaminophen. The
analgesic effect of NSAIDs is primarily the result of
their inactivation of cyclo-oxygenase, an enzyme that
converts arachidonic acid into eicosanoids such as
prostaglandins and leukotrienes.*'" Two forms of
cyclooxygenase have been identified: COX-1, which
is constitutive and exists in the stomach, intestines,
kidneys, and platelets, and COX-2, which is
expressed as part of the inflammatory process.'
Ibuprofen is a nonselective inhibitor of
cyclooxygenase and 1is available as both a
prescription and over-the-counter (OTC) product.."
Conversely, celecoxib, introduced as a prescription
drug in January 1999, selectively inhibits the COX-2
form of the enzyme."

ANTI-INFLAMMATORY

OPIOIDS

Opioid analgesics may be used to manage dental
pain." They should be considered if acetaminophen
or an NSAID alone will not be sufficient. Analgesia
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is the primary action of opioids, affecting both the
pain threshold and pain reaction. Although high
doses can be very effective for the relief of severe
pain, opioids are most often accompanied by
unacceptable side effects. All opioids induce
dosedependent respiratory depression, sedation,
constipation, nausea and vomiting. The nausea is
characteristically exacerbated if the patient is
ambulatory and can often be relieved if the patient is
advised to lie down. Mood alteration may manifest as
either euphoria or, alternatively, as an unpleasant
reaction known as dysphoria. Chronic use may lead
to tolerance or physical dependence. Addiction may
occur in patients predisposed to chemical
dependency. Allergy to codeine, morphine,
oxycodone or hydromorphone contraindicates use of
any other opioid in this structural class. If an opioid
is required for patients with such allergies, the pure
synthetics, meperidine or pentazocine, could be
considered. Opioids can be prescribed alone if the
patient already has a prescription for an NSAID or is
taking acetaminophen appropriately. If an opioid is
necessary, codeine should be the first to consider.
Formulations combining acetaminophen or ASA
with codeine are available and popular because of
ease of administration. However, ease of
administration may be the only advantage of these
formulations as the relative doses of nonopioid to
opioid are often inappropriate.'’

ACETAMINOPHEN

Compared with NSAIDs, the mechanism of action of
acetaminophen is less clear but is believed to involve
an inhibition of prostaglandin synthesis within the
CNS. It has little influence on peripheral
prostaglandin synthesis, especially within inflamed
tissues. This is a likely explanation for its lacking
anti-inflammatory efficacy and sharing none of the
peripheral side effects attributed to NSAIDs.'
However, it is an ideal analgesic for patients who
present any contraindications to NSAIDs. As an
analgesic and antipyretic, acetaminophen is equal in
potency and efficacy to aspirin29 and presumably
may be somewhat inferior to ibuprofen and other
NSAIDs as well. Hepatotoxicity is the most
significant adverse effect of acetaminophen. It is
attributed to a toxic metabolite that cannot be
adequately conjugated when dosages exceed 200-250
mg/kg in a 24-hour period. The dose may be less for
patients who are poorly nourished, who have liver
dysfunction, or who are being treated with other
hepatotoxic medications. For example, in contrast to
the 4 g/d allowed healthy patients, those suspected of
chronic alcoholism should limit their maximum daily
intake to 2 grams.'”'®

PARACETAMOL AND
OPIOID COMBINATIONS
Paracetamol (also known as acetaminophen in some
countries) acts primarily in the central nervous
system (CNS) although neither the site nor the
mechanisms of action have been clearly
established." It has analgesic and anti-pyretic effects,
and it is a weak inhibitor of the cyclo-oxygenase sub-
groups COX-1 and COX-2. Paracetamol readily
crosses into the cerebrospinal fluid. Within the CNS
it works by inhibiting prostaglandin synthesis in the
hypothalamus, preventing release of spinal
prostaglandin and inhibiting nitric oxide synthesis in
macrophages. At therapeutic doses it does not inhibit
prostaglandin in the peripheral tissues so there is very
little, if any, anti-inflammatory action.'” %
Paracetamol has been used extensively in many trials
that have documented its efficacy and demonstrated
that higher doses are more effective than lower
doses. For example, 1000mg of paracetamol taken
every six hours produced analgesia comparable to
ibuprofen (600mg taken every six hours) after
surgical extraction of impacted third molar teeth®'
and a systematic review of randomized clinical
analgesic trials (with over 1000 patients/group)
indicated that paracetamol used in doses of 975-
1000mg produced a 28 per cent improvement in the
relative analgesic benefit when compared with lower
doses (600-650mg) of paracetamol.”> Paracetamol
can be combined with codeine (an opioid — see
below) for greater analgesia. Commercial
preparations are available with varying amounts of
codeine added to the paracetamol — typically 8mg,
9.75mg, 10mg, 15mg or 30mg combined with 500-
600mg paracetamol. At least 25-30mg of codeine51
is considered to be required for effective analgesia so
the efficacy of the lower dose preparations is
somewhat uncertain, if at all effective, especially if a
preparation containing only 8-10mg is used since
typically patients take two tablets for a total of only
16-20mg of codeine. However, if the compounds
containing 30mg codeine are used, very effective
analgesia can be obtained with a combination of
actions from the paracetamol and the codeine
(especially if a double dose is taken as is usually
required to have adequate paracetamol for pain
relief).23’ ** The addition of doxylamine, an
antihistamine with a ‘calmative’ action, can further
increase the effectiveness of analgesia obtained with

PARACETAMOL-

paracetamol/codeine compounds.51 The exact
mechanism of action is not clear although it is likely
to be due to a combination of actions — the

antihistamine helping to reduce inflammation as well
as helping the patient to cope better due to its
calmative action.51 Since paracetamol is metabolized
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in the liver, patients with liver disease need to take
care. Paracetamol can cause liver damage, even with
normal therapeutic doses, but fortunately this is rare.
Other patients who may have increased toxicity are
those with a high alcohol intake and those taking
enzyme-inducing drugs (e.g., anti-epileptics and
rifampicin). Recent research suggests a relationship
exists between the toxicity of chronic paracetamol
(end-stage enal disease) and the history of lifetime
consumption of the drug. Less is known about
toxicity and dosage interval or duration of acutely
administered doses although it appears more likely to
be toxic if the daily dose exceeds 4000mg in adults.
Despite this, it has been suggested that the use of
6000mg per day for a short period of time may have
glerapeutic benefit without unduly increasing risks.>”

PAIN AND ANXIETY MANAGEMENT FOR
PEDIATRIC DENTAL PROCEDURES
Management of child patients for various dental
procedures in dental office is very challenging. The
behavioral problems are commonly seen in children
under the age of 6 years due to various elements such
as immature reasoning, restricted coping skills and
anxiety/fear causing.”® Conscious sedation is a
proven and well documented approach to assist in
such a kind of situations. Conscious sedation is
defined as a controlled state of low consciousness
that conserves protective and unconditioned reflexes,
permits continuance of a patient’s airway impartially
and allows the patient to communicate appropriately
to physical and verbal stimuli.’"** Hence, conscious
sedation can be very supportive in allying anxiety,
uneasiness, fear and minimizing an uncooperative
child’s attempt to resist treatment procedures.
Procedural conscious sedation includes providing an
adequate level/degree of sedation whereas decreasing
pain and anxiety, maximizing amnesia, curtailing the
potential for adverse drug-related events, monitoring
and governing behavior, and sustaining a stable
cardiovascular and respiratory status. Sedation drugs
can be administered through various routes such as
oral, inhalational, nasal, intramuscular, subcutaneous,
and intravenous routes.” **

Ketamine and midazolam have parallel safety
profiles in the emergency setting for pediatric
patients. Administration of conscious sedation was
ought to be directed in a suitable setting that takes
into account persistent supervision of the patient via
expert and trained medical staff. Ketamine causes all
the more vomiting but instead still, it is the favored
agent for some dental and medical practitioners.
There is a lot of data in the emergency literature to
show adequacy and wellbeing for both agents.

Ketamine—midazolam consolidations likewise may
be more viable and secure than fentanyl midazolam
mixes for procedural sedation and analgesia. As the
evaluated studies are little, reporting of adverse
events is often limited; the literary works is not
strong enough to authoritatively reason and conclude
that midazolam and ketamine are superior to either
agent alone or used in combination with a different
agent.”

CONCLUSION

Although analgesics forms an important and crucial
pillar in pain management, the first thing to be done
in such patients is the removal of etiologic agents as
quickly as possible. Therefore, a clinician must
choose the analgesic very wisely and his selection
should be based on the amount of pain the patient is
encountering. The clinician should develop several
safe and effective analgesic regimens based on
estimates of anticipated pain intensity.

REFERENCES

1. Matthew JD. Pain management for dentists. TFDA,
2008;8:33-37.

2. Donaldson M, Goodchild JH. Appropriate analgesic
prescribing for the general dentist. Gen Dent,2010;
58(4): p. 291-7.

3. Menhinick KA,Gutmann JL, Regan JD, Taylor SE,
Buschang PH.The efficacy of pain control following
nonsurgical root canal treatment using ibuprofen or a
combination of ibuprofen and acetaminophen in a
randomized, double-blind, placebo-controlled study.
Int Endod J, 2004. 37(8): p. 531-41.

4. Johnsen DC, Harshbarger J, Rymer HD. Quantitative
assessment of neural development in human premolars.
AnatRec 1983;205:421- 429.

5. Malmberg AB, Yaksh TL. Hyperalgesia mediated by
spinal gluta-mate or substance P receptor blocked by
spinalcyclooxygenase inhibition. Science 1992; 257:
1276-1279.

6. Dubner R, Bennett GJ. Spinal and trigeminal
mechanisms of nociception. Annu Rev Neurosci
1983;6:381-418.

7. Kalyvas DG, Tarenidou M. Influence of nonsteroidal
anti-inflammatory drugs on osseointegration. J Oral
Sci2008;50: 239-246.

8. CelottiF, Laufer S. Anti-inflammatory drugs: new
multitarget compounds to face an old problem. The
dual inhibition concept. Pharmacol Res 2001;43:429-
436

9. Ferreira SH. Peripheral analgesic sites of action of
anti-inflammatory drugs. Int J Clin Pract Suppl,
2002;(128):2-10.

10.Ong CK, Seymour RA. An evidence-based update of
the use of analgesics in dentistry. Periodontol 2000
2008;46:143-164.

134

Journal of Advanced Medical and Dental Sciences Research [Vol. 4|Issue 2| March - April 2016



Sahu R. Pharmacological agents in dental pain management.

11. Battistini B, Botting R, Bakhle YS. COX-1 and COX-
2: toward the development of more selective NSAIDs.
Drugs News Perspect 1994;7:501-512.

12.Cryer B, Feldman M. Cyclooxygenase-1 and
cyclooxygenase-2  selectivity of widely used
nonsteroidal anti-inflammatory drugs. Am J Med
1998;104:413-421.

13.Graul A, Martel AM,Castaner J. Celecoxib: anti-
inflammatory cyclooxygenase- 2 inhibitor. Drugs of
the Future 1997;22:711-714.

14. Haas DA. Opioid agonists and antagonists. In: Dionne
RA, Phero JC, Becker DE, editors. Pain and anxiety
control in dentistry. Philadelphia: W.B. Saunders;
2002. p. 114-28.

15.Haas DA, B. Pynn B, Sands T. Drug use for the
pregnant or lactating patient. Gen Dent 2000; 48(1):54-
60.

16.Piletta P, Porchet HC, Dayer P. Central analgesic
effect of acetaminophen but not aspirin. Clin
Pharmacol Ther. 1991;49:350-354. 29.

17.Cooper SA. Comparative analgesic efficacies of
aspirin and acetaminophen. Arch Intern Med. 1981;
141: 282-285.

18. Whitcomb DC, Block GD. Association of
acetaminophen hepatotoxicity with fasting and ethanol.
JAMA. 1994;272:1845-1850.

19. Seymour RA, Meechan JG, Yates MS. Pharmacology
and dental therapeutics. 3rd edn. Oxford: Oxford
University Press, 1999:92- 93.

20. Seymour RA, Meechan JG, Yates MS. Pharmacology
and dental therapeutics. 3rd edn. Oxford: Oxford
University Press, 1999:92-93.

21. Therapeutic Guidelines: Analgesics Version 4.
Melbourne: Therapeutic Guidelines Ltd. 2002;30-32.
Therapeutic  Guidelines: Analgesics Version 4.

Melbourne: Therapeutic Guidelines Ltd. 2002;117-
118.

22.Hargreaves KM, Keiser K. Development of new pain
management strategies. J Dent Educ 2002;66:113-121.

23. Pasternak GW. Multiple opiate receptors: deja vu all
over again. Neuropharmacology 2004;47Suppl:312-
323.

24. Lotsch J, Skarke C, Liefhold J, Geisslinger G. Genetic
predictors of the clinical response to opioid analgesics:

Source of support: Nil

clinical utility and future Clin
Pharmacokinet 2004;43:983-1013.

25.Kreek MJ, Bart G, Lilly C, LaForge KS, Nielsen DA.
Pharmacogenetics and human molecular genetics of
opiate and cocaine addictions and their treatments.
Pharmacol Rev 2005;57:1-26.

26.Stamer UM, Bayerer B, Stuber F. Genetics and
variability in opioid response. Eur J Pain 2005;9:101-
104.

27.Gear RW, Gordon NC, Miaskowski C, Paul SM,
Heller PH, Levine JD. Sexual dimorphism in very low
dose nalbuphine postoperative analgesia. Neurosci Lett
2003;339:1-4.

28. Mehlisch DR. The efficacy of combination analgesic
therapy in relieving dental pain. J Am Dent Assoc
2002;133:861-871.

29.Kardelis AC, Meinberg TA, Sulte HR, Gound TG,
Marx DB, Reinhardt RA. Effect of narcotic pain
reliever on pulp tests in women. J Endod 2002;28:537-
5309.

30.Henry, R.J., Jerrell, R., 1990. Ambient nitrous oxide
levels during pediatric sedations. Pediatr. Dent. 12, 87—
91.

31.Jensen, B., 2002. Benzodiazepine sedation in
paediatric dentistry. Swed. Dent. J. Suppl. 153, 1-45.

32.Jensen, B., Matsson, L., 2002. Oral versus rectal
midazolam as a preanaesthetic sedative in children
receiving dental treatment under general anaesthesia.
Acta Paediatr. 91, 920-925.

33.Kain, Z.N., Hofstadter, M.B., Mayes, L.C., Krivutza,
D.M., Alexander, G., Wang, S., Reznick, J.S., 2000.
Midazolam: effects on amnesia and anxiety in children.
Anesthesiology 93, 676-684.

34. Karapinar, B., Yilmaz, D., Demirag” , K., Kantar, M.,
2006. Sedation with intravenous ketamine and
midazolam for painful procedures in children. Pediatr.
Int. 48, 146-151.

35. Adamowicz, P., Kala, M., 2005. Urinary excretion
rates of ketamine and norketamine following
therapeutic ketamine administration: method and
detection window considerations. J. Anal. Toxicol. 29,
376-382.

perspectives.

Conflict of interest: None declared

This work is licensed under CC BY: Creative Commons Attribution 3.0 License.

135

Journal of Advanced Medical and Dental Sciences Research [Vol. 4|Issue 2| March - April 2016


http://creativecommons.org/licenses/by/3.0/

