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In the oral surgery field, the most 

important pillar is the control of pain that 

can reduce the patient's fear and anxiety. 

We can achieve this by the psychological 

preparation of the patient, followed by 

effective and painless anesthesia, along 

with a surgical technique as atraumatic as 

possible. Post-operative pain is a 

manifestation of inflammation due to tissue 

injury.(1) 

Pain is defined by the International 

Association for the Study of Pain (IASP) 

as an “unpleasant sensory and emotional 

experience associated with actual or 

potential tissue damage” (2). The injury of 

the tissues causes the release of 

cyclooxygenase-2 (COX-2) which induces 

the activity of prostaglandins and activates 

the nociceptors located at the level of the 

mucosa, skin, periosteum, muscles, and 

dental pulp and mediates an acute pain 

sensation via fast signal-speed myelinated 

A-delta fibers. The signal is transmitted to 

the dorsal horn neurons of the spinal cord, 

to higher central nervous system centers, 

where the pain is perceived. The nerve 

fibers are classified into 2 subtypes: A-

fibers (myelinated and fast conducting) 

produce localized and sharp pain, and C-

fibers (unmyelinated and slow conducting) 

produce a dull, poorly localized ache. At 

the level of the oral cavity sensory 

nociception is disproportionately higher 

when compared to the rest of the body. (3–

5)  Acute inflammation has first a vascular 

phase where vasodilatation and increased 

vascular permeability appear causing 

edema/swelling, followed by a 

cellular/neural phase involving immune 

cells and causing pain.(2)  

One of the most common 

procedures performed by oral surgeons is 

the extraction of impacted third molars and 

is often associated with considerable 

postoperative discomfort. Several factors 

influence the intensity and duration of 

postoperative pain, such as duration of the 

procedure (what last longer than 25 

minutes is associated with a higher risk of 

exacerbated pain), the type and magnitude 

of incision, the patient's physiological and 

psychological context, type of anesthesia, 

complications in the transoperative 

period.(6,7)  

The World Health Organization 

(WHO) described for the first time the 

term “pain ladder” in their guideline that 

was initially for the treatment of chronic 

cancer pain, but now is accepted for all 

types of pain. Recommendations are as 

follows: when pain occurs, it is suggested 

to immediately begin the administration of 

non-opioid oral drugs, such as paracetamol 

or non-steroidal anti-inflammatory drugs 

(NSAIDs). In the case of mild-moderate 

pain, weak opioids drugs are recommended 

(Codeine phosphate or Tramadol) with or 

without NSAIDs. If this is still insufficient, 

stronger opioids need to be administrated 
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(such as morphine) with or without 

NSAIDs.(8,9) 

Patients may experience mild, 

moderate, or severe pain after undergoing 

oral surgery procedures. These patients 

will require effective analgesics that are 

safe and simple to use. It is very important 

to keep in mind that moderate to severe 

pain may not be managed properly by 

NSAIDs or paracetamol alone or in 

combination. For these patients, there is a 

requirement to prescribe further analgesia. 

Postoperative pain is primarily 

mediated by the trauma-induced release of 

algogenic substances, a rational approach 

to treat it may be peripheral inhibition of 

these algogenic substances. NSAIDs have 

been proven effective for postoperative 

dental pain and should be regarded as the 

basic treatment.(2) 

The classes of analgesic agents 

used in the management of pain in oral 

surgery are non-steroidal anti-

inflammatory drugs (NSAIDs), steroidal 

anti-inflammatory drugs (glucocorticoids), 

para-aminophenol derivates, and opioids.  

 

I. NON-STEROIDAL ANTI-

INFLAMMATORY DRUGS 

(NSAIDS) 

Mechanism of action 

NSAIDs have been used since the 

discovery of sodium salicylate in 1875 and 

acetyl salicylic acid (aspirin) in 1899.(4) 

These drugs act by inhibiting prostaglandin 

biosynthesis (PG), a pain-producing 

substance, by suppressing cyclooxygenase 

(COX) in the arachidonic acid cascade. 

(10)  

Prostaglandins (PG) are a group of 

physiologically active lipid compounds 

called eicosanoids (along with 

leukotrienes, and thromboxanes) with 

different hormone-like effects in animals. 

Eicosanoids are an important group of 

algogenic substances that promote 

inflammation.(2) Prostaglandins are 

produced by almost all nucleated cells and 

have been found in almost every tissue in 

humans and other animals. They are 

synthesized in the cell from the fatty acid 

arachidonic acid. Prostaglandins are 

powerful, locally-acting vasodilators and 

inhibit the aggregation of blood platelets. 

Through their role in vasodilation, 

prostaglandins are also involved in 

inflammation. They are synthesized in the 

walls of blood vessels and serve the 

physiological function of preventing 

needless clot formation, as well as 

regulating the contraction of smooth 

muscle tissue.(10) 

There are 2 types of the COX 

enzyme: isoenzyme COX-1 and COX-2. 

COX-1 is the constitutive form and is 

associated with the physiological 

protective role of prostaglandins 

(contributes to normal physiologic 

homeostasis). COX-2 is the inducible form 

and is associated mainly with inflammation 

and pain (being released primarily after 

injury).(2,4) 

COX-1 isozyme is essential for the 

maintenance of normal physiologic states 

in many tissues including the kidney, 

gastrointestinal tract, and platelets - for 

example, COX-1 activation in the gastric 

mucosa leads to prostaglandin PGI2 

(prostacyclin) production, which is 

cytoprotective. Thromboxane A2, which is 

primarily synthesized in platelets through 

COX-1 activity, causes platelet 

aggregation, vasoconstriction, and smooth 

muscle proliferation.(10) 
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COX-2 isozyme is less widely 

expressed, but is readily induced by pro-

inflammatory stimuli, and catalyzes the 

production of prostaglandins that mediate 

inflammation. These are not expressed 

consistently in tissues other than the brain 

or the kidney but is expressed in 

association with inflammation.(10) 

NSAIDs are non-selective and 

COX-2 selective drugs. Most NSAIDs are 

non-selective and inhibit the activity of 

both COX-1 and COX-2, such as the 

following: Ibuprofen, Acetylsalicylic acid 

(aspirin), Ketorolac, Diclofenac, Naproxen. 

Common reported adverse events of non-

selective NSAIDs are gastrointestinal (GI) 

problems, kidney disease, and adverse 

cardiovascular events.(11–13) 

COX-2 selective inhibitors (such as 

Celecoxib, Etoricoxib) have been 

developed as NSAIDs with fewer adverse 

effects (especially less gastrointestinal side 

effects), but promote thrombosis and 

substantially increase the risk of a heart 

attack. Celecoxib (Celebrex) was approved 

in 1999 (USA) with indications and usage 

for osteoarthritis, rheumatoid arthritis, 

ankylosing spondylitis, acute pain, and 

primary dysmenorrhea. In the last years, 

many studies have described its efficacy 

for analgesia after oral surgeries, one of the 

main advantages being the immediate 

effect.(10) 

Acetylsalicylic acid (Aspirin) 

Aspirin is the classic NAID, used 

for analgesia, anti-inflammatory action, 

antipyretic action, and antithrombosis. For 

pain or fever, effects typically begin within 

30 minutes. The aspirin dosage for 

postoperative pain after oral surgery is 

recommended to be between 325 to 650 

mg by mouth every 4 hours or 1000 mg by 

mouth every 6 hours, the maximum dose 

being 4 g per 24 hours. It is contraindicated 

to administer it before surgery because of 

the platelet inhibition effect. Aspirin 

therapy is indicated for mild to moderate 

pain management.(4) 

 

Ibuprofen 

 Ibuprofen is considered the gold 

standard of dental analgesia for mild to 

moderate intensity of pain.(14) It is an oral 

NSAID with anti-inflammatory and 

antipyretic action. The dosage of ibuprofen 

is between 400 - 600 mg by mouth every 4 

to 6 hours as needed for pain, without 

exceeding the maximum dose of 3.2 g per 

24 hours.  Contraindications to ibuprofen 

are asthma, hypertension, liver disease or 

liver cirrhosis, renal dysfunction, gastritis 

or ulcers, patients with cardiovascular 

risks.(4) 

Ketorolac 

 Ketorolac provides analgesic and 

antipyretic effects and it is recommended 

for short-term postoperative pain control. It 

can be administered in parenteral and oral 

forms. Doses are 30 mg IV or 60 mg IM, 

for adults with more than 50 Kg in total 

body weight. If the patient received 

Ketorolac immediate postoperative, 20 mg 

of the drug should be followed by doses of 

10 mg every 4 to 6 hours, without 

exceeding the maximum dosage (40 mg). 

Absolute contraindications include asthma, 

breastfeeding, dehydration, 

cerebrovascular disease, renal 

impairment.(4) 

COX-2 inhibitors 

 Celecoxib (Celebrex) is the most 

known COX-2 inhibitor, having an 

extended half-life, allowing limitation of 

the dose frequency to once or twice a day. 

It is administered in 200 mg daily dosage 
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or 100 mg twice a day in adults. The 

dosage is 400 mg initially, followed by an 

additional 200 mg dose if needed on the 

first day.(4) 

Significant drug interactions of NSAIDs 

1. Antihypertensives 

 NSAIDs could reduce the efficacy 

of antihypertensives, with poor control of 

blood pressure. Several classes of 

antihypertensives are more prone to suffer 

this interaction: renin‐angiotensin‐

aldosterone inhibitors, diuretics, and beta‐

blockers. Calcium channel blockers and 

centrally acting sympatholytic drugs are 

not affected. Elderly patients with 

hypertension may suffer significant 

changes in blood pressure control.(14,15) 

2. Antithrombotics and 

anticoagulants 

The simultaneous administration of 

NSAIDs and cardioprotective aspirin can 

result in a competition for access into the 

active site of COX‐1. Theoretically, this 

could lead to a reduction of aspirin’s 

irreversible inhibition of platelet COX‐1, 

with a subsequent reduction of clinical 

efficacy (prevention of an unwanted 

thrombotic event).(15) NSAIDs used 

alongside anticoagulants increase the risk 

of bleeding.(14) 

3. Corticosteroids 

NSAIDs have interactions with 

corticosteroids, increasing the 

gastrointestinal risk.(14) 

4. Biphosphonates 

Concurrent use of NSAIDs with 

bisphosphonates increase the risk of 

gastrointestinal ulceration.(14) 

5. Methotrexate 

Several NSAIDs have been found 

to reduce the renal clearance of 

methotrexate, which could generate toxic 

events (renal failure, pancytopenia), 

especially at high doses.(15) 

 

II. STEROIDAL ANTI-

INFLAMMATORY DRUGS 

Mechanism of action 

 Corticoids have been used widely 

in oral surgery. They exert an important 

anti-inflammatory action, inhibiting 

vascular dilatation, reducing liquid 

transudation and edema formation, 

decreasing cell exudates, and reducing 

fibrin deposit around the inflamed area. 

Corticosteroids act as agonists of the 

glucocorticoid receptor and/or the 

mineralocorticoid receptor. The 

mechanisms responsible for these effects 

include inhibition of leukocyte chemotaxis 

to the inflammatory focus, inhibition of 

fibroblast function and endothelial cells, 

and suppression of the production or 

effects of numerous chemical 

inflammation mediators. (16)  

Dexamethasone and its derivatives 

are almost pure glucocorticoids, while 

prednisone and its derivatives have some 

mineralocorticoid action in addition to the 

glucocorticoid effect. Fludrocortisone 

(Florinef) is a synthetic mineralocorticoid. 

Hydrocortisone (cortisol) is typically used 

for replacement therapy, e.g. for adrenal 

insufficiency and congenital adrenal 

hyperplasia.(6) 

Corticoids are most effective during 

the first 24 hours, but their effect can also 

be observed at 3 days. The route of 

administration can be intravenous, 

intramuscular, or orally. Studies showed 
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that parenteral administration has superior 

effects.(16) 

The dosage recommended of 

dexamethasone is 4mg/4mL – 2ml (8 mg) 

through parental route or taken 

systemically before or after the surgical 

procedure.(6)  

Significant drug interactions of SAIDs 

 Various interaction mechanisms 

between glucocorticoids and other drugs 

are reviewed. Among these interactions, 

the effects of liver microsomal enzyme-

inducing agents such as anticonvulsants 

(barbiturates and phenytoin) and 

rifampicin, on the glucocorticoid 

metabolism are the most prominent and 

important.(6,16) 

III. ACETAMINOPHEN 

(PARACETAMOL) 

 

Mechanism of action 

Acetaminophen (Paracetamol) is a 

para-aminophenol derivate with analgesic 

and anti-pyretic effects. In mild forms of 

dental pain, when NSAIDs are 

contraindicated is recommended the 

administration of paracetamol. Prescribing 

acetaminophen and ibuprofen together are 

common in clinical practice. It results in 

greater efficacy and fewer events 

compared with monotherapy of analgesics 

in higher doses.(14,17) Combining 

Paracetamol with an opioid increases its 

analgesic efficacy but also the possibility 

of adverse effects.(18) 

Adverse effects occur when the 

maximum dose is exceeded (4 g per day), 

or when is chronic use in a patient with 

liver disease includes liver toxicity, 

prolongation of prothrombin time, urticaria 

or skin rashes, and acute renal tubular 

necrosis. Severe hepatotoxicity was 

reported in patients with risk factors such 

as HIV, hepatitis C, and chronic alcohol 

users. In postoperative pain, a single dose 

usage and rational prescribing are 

demonstrated to be safe.(6) 

Significant drug interactions of 

Paracetamol 

 Paracetamol has very few drug 

interactions: used with Carbamazepine it 

might decrease the drug levels of 

acetaminophen. Also, in combination with 

drugs and alcohol may increase the risk of 

liver toxicity. 

IV. OPIOID DRUG CLASS 

Mechanism of action 

Opium is an extract of the juice of 

the poppy, which has been used for social 

and medicinal purposes for thousands of 

years as an agent to produce analgesia, 

euphoria, and sleep. Morphine is the most 

abundant opiate found in opium. The 

structure of morphine was determined in 

1902, and since then, many semisynthetic 

and synthetic compounds have been 

produced by chemical modification of 

morphine (codeine, diamorphine, 

pethidine).(4,8) 

Opioids produce effects on neurons 

by acting on receptors located on neuronal 

cell membranes. They are found 

principally in the central and peripheral 

nervous system and the gastrointestinal 

tract. Opioid mechanism of action is 

mediated via their affinity for μ, κ, δ (mu, 

kappa, delta) and opioid receptor like-1 

(ORL-1) which are G-protein-coupled 

opioid receptors acting on GABAergic 

neurotransmission, in CNS, and throughout 

the body, by acting as agonists, weak 

agonists, and partial agonists.(8,14) 

Opioids have actions at two sites, the 
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presynaptic nerve terminal and the 

postsynaptic neuron. The postsynaptic 

actions of opioids are usually inhibitory. 

The presynaptic action of opioids is to 

inhibit neurotransmitter release, and this is 

considered to be their major effect on the 

nervous system. However, the final effect 

of an opioid in the brain is the result, not 

only of its action at multiple presynaptic 

sites on both inhibitory and excitatory 

neurons but also of its postsynaptic effects.  

Opioids are effective for the 

treatment of acute pain (such as pain 

following surgery). For immediate relief of 

moderate to severe acute pain, opioids are 

frequently the treatment of choice. This is 

due to their rapid onset and efficacy. The 

most significant adverse reaction to opioid 

agonists is respiratory depression. For this 

reason, most opioid agents used in 

outpatient postsurgical pain management 

are formulated in combination with non-

narcotic analgesics.(8,17) Allergic 

reactions are very rare. The most frequent 

adverse effects are nausea, vomiting, 

constipation, drowsiness. 

Codeine 

 Codeine is an opiate used to treat 

pain, coughing, and diarrhea. It was 

discovered in 1892 by Pierre Jean 

Robiquet and is the most prescribed 

narcotic to treat mild to moderate 

postoperative pain, usually used in 

combination with acetaminophen (e.g. 

Solpadeine).  The drug is well absorbed 

orally when compared to morphine but has 

a low affinity for opioid receptors. Studies 

showed that to achieve therapeutic benefit 

in dental pain the dose must be 60 mg of 

codeine, recommended doses for adults 

being 30 to 60 mg orally every 4 to 6 

hours, with a maximum dose of 360 mg in 

24 hours. If codeine is combined with 

other analgesics, such as acetaminophen, 

the total dose for codeine is reduced.(4)  

Tramadol 

 Tramadol is an opioid pain 

medication used to treat moderate to 

moderately severe pain. It is a synthetic 

analog of codeine and is converted to the 

active metabolite O-desmethyl tramadol, a 

more potent mu-opioid agonist causing 

inhibition of ascending pain pathways in 

the central nervous system.(4) Tramadol 

does not have a clinically significant 

respiratory depressant effect and is 

generally well tolerated. The main 

advantage of tramadol is its low potential 

for abuse and addiction.(8) The 

recommended doses for adults are 50-

100mg orally not more often than every 4 

h, without exceeding 400 mg daily.(4) 

Many studies have shown tramadol-

acetaminophen combinations (e.g. Doreta) 

to be similar in efficacy, and with fewer 

adverse events when compared to 

hydrocodone/acetaminophen 

combinations, codeine, aspirin with 

codeine, and placebo for the management 

of post-operative oral surgical pain.(4) 

Morphine 

 Morphine is the most commonly 

used opioid for severe acute pain and is the 

gold standard with which other opioids are 

compared. It is found naturally in several 

of plants and animals, including humans, 

and it was first isolated between 1803-

1806.(8)  Morphine can be administered by 

mouth, by injection into a muscle, by 

injection under the skin, intravenously, 

injection into the space around the spinal 

cord, or rectally. Its advantages are the 

rapid onset of effects (in less than 20 

minutes) and a duration of 3-7 hours. 

Morphine has significant adverse reactions, 

such as decreased respiratory effort, low 
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blood pressure, and a very high potential 

for addictive behavior. It should be used 

with precaution and should always be the 

last attempt into relieving pain in severe 

cases. 

Significant drug interactions of opioids 

 The administration of opioids to 

patients under treatment with central 

nervous system depressants (especially 

Benzodiazepines) along with chronic 

consumption of alcohol is contraindicated 

due to the higher risk for fatal/nonfatal 

overdose and have more aberrant 

behaviors.(19)  

THE ANALGESIC SELECTION 

 When selecting an analgesic drug in 

postoperative pain treatment there are 

several factors to take into consideration: 

pathophysiological pain mechanism, 

patient's age, route of administration, and 

general health conditions.(14) 

 Studies suggest that oral surgeries, 

especially wisdom tooth removal have an 

immediate negative impact on patient's 

quality of life for one to two weeks 

following surgery.(5) Pain increase the 

anxiety and suffering from patients. Pain 

relief improves clinical outcomes.(20) 

 Patel et. al (2014) recommend the 

following analgesic regime for oral 

surgery:(8) 

1. For mild pain (after forceps 

extraction) – Paracetamol 1g every 

6h regularly (maximum 4g/24h) 

2. For moderate pain (surgical 

removal of tooth) - Ibuprofen 400 

mg every 6 h regularly (maximum 

of 2.4 g/24 h) and Paracetamol 1 g 

every 6 h as necessary (maximum 

of 4 g/24 h) 

3. For severe pain (surgical removal 

of tooth involving bone removal) - 

Ibuprofen 400 mg every 6 h 

regularly (maximum of 2.4 g/24 h) 

and Paracetamol 1 g/codeine 60 mg 

combination every 6 h regularly 

(maximum of 4 g paracetamol/24 

h) 

CONCLUSIONS 

 NSAIDs are the most prescribed 

drugs in oral surgery. Ibuprofen is 

considered the golden standard for mild to 

moderate intensity pain. In case of severe 

pain, the addition of a weak opioid agent 

(Codeine, Tramadol) is advised. The 

prescription of opioids should be limited, 

and if needed should be closely supervised 

by the practician due to the higher 

probability of adverse drug reactions.   
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