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ABSTRACT 

Dexamethasone is widely used in oral and maxillofacial surgery to manage postoperative 

pain, swelling, and trismus, particularly following third molar extractions. As a potent 

corticosteroid, it mitigates inflammatory responses by inhibiting the release of key mediators, 

thereby enhancing patient comfort and recovery. Multiple routes of dexamethasone 

administration exist, and optimizing the method, dosage, timing, and clinical parameters is 

essential for effective postoperative care. This article aims to provide evidence-based 

guidance on the most appropriate strategies for dexamethasone use in third molar surgeries. 

 

KEYWORDS: Dexamethasone, Administration, Inflammation, Techniques, Postoperative 

recovery. 

 

INTRODUCTION 

Pain management and the reduction of postoperative complications in oral and maxillofacial 

surgery have advanced significantly over the years, yet postoperative discomfort remains a 

common challenge in dental practice. While analgesics, particularly narcotics, are frequently 

prescribed, their effectiveness can be limited due to the unpredictable nature of surgical 

outcomes. 

Corticosteroids have emerged as a highly effective alternative for controlling postoperative 

pain and inflammation. Glucocorticosteroids, such as dexamethasone, are widely used in oral 

surgeries to alleviate pain, reduce swelling, and limit trismus. Dexamethasone, a synthetic 

glucocorticosteroid with no mineralocorticoid activity, is at least 25–50 times more potent 

than hydrocortisone and demonstrates minimal adverse effects on leukocyte chemotaxis. It 
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modulates inflammatory processes at the molecular level by regulating the synthesis of anti-

inflammatory genes, mimicking the function of endogenous adrenal hormones. 

Multiple clinical trials have investigated dexamethasone’s efficacy, emphasizing 

administration routes, dosages, and timing. With emerging approaches in oral surgery, it is 

essential to re-evaluate these strategies. This literature review aims to provide a 

comprehensive overview of the recommended routes, dosages, parameters, and timing of 

dexamethasone use specifically for third molar surgeries. 

 

1. Dexamethasone in General Use 

Dexamethasone, a potent corticosteroid, is widely used for its anti-inflammatory properties 

and established safety profile. It reduces vascular dilation, limits fluid transudation, and 

suppresses the activity and chemotaxis of inflammatory cells that produce various mediators. 

These properties make dexamethasone valuable even in major procedures, such as 

orthognathic surgeries. 

Despite its benefits, dexamethasone has notable contraindications, including diabetes 

mellitus, peptic ulcers, tuberculosis, hypertension, ocular herpes, glaucoma, Cushing’s 

syndrome, renal insufficiency, and pregnancy. In pregnant patients, it may cause fetal adrenal 

suppression. Nevertheless, it remains widely employed for managing allergies, inflammation, 

and as preoperative and postoperative supportive therapy. 

Dexamethasone has a relative anti-inflammatory potency of 25, a plasma half-life of 100–300 

minutes, and a biological half-life of 36–72 hours. A single 4 mg dose can produce roughly 

five times the body’s normal cortisol output. Its onset of action is 1–2 hours, allowing 

sufficient dispersion along cell membranes, with full anti-inflammatory effects during the 

first 24 hours post-surgery and potential benefits lasting up to three days. Postoperative 

inflammation—manifesting as redness, swelling, heat, pain, and loss of tissue function—is 

part of the body’s natural healing response, mediated by leukocyte chemotaxis and a 

chemical signaling cascade that facilitates tissue repair. 

 

2.Dexamethasone in Third Molar Surgeries 

Dexamethasone is commonly studied in the context of third molar extractions, one of the 

most frequent procedures performed by oral and maxillofacial surgeons. These surgeries 

often involve bone removal, flap reflection, and tooth sectioning, which can injure 

surrounding tissues and lead to postoperative pain, swelling, and trismus, all of which 

negatively affect patient quality of life. While analgesics are typically prescribed for 
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moderate to severe pain, non-steroidal anti-inflammatory drugs (NSAIDs) can have side 

effects, making careful selection of pain management strategies essential. 

Postoperative pain, swelling, and trismus primarily result from inflammation following tissue 

injury. Pain contributes to patient anxiety and can influence wound healing, with the visual 

analogue scale (VAS) commonly used to assess patient-reported pain levels. Studies show 

that dexamethasone has a significant effect on reducing swelling and trismus, though its 

impact on pain varies with the route of administration, such as sublingual delivery. 

Swelling is measured at multiple anatomical points around the jaw, cheek, and eye, using 

linear dimensions to quantify soft tissue changes. Trismus is evaluated by measuring the 

interincisal distance or the change from preoperative maximum opening. Dexamethasone has 

been shown to reduce postoperative swelling and trismus, often allowing for decreased 

NSAID consumption. Combined therapy with corticosteroids and NSAIDs can further 

minimize postoperative complications without added risk, though corticosteroid use should 

be tailored to the difficulty of the extraction. 

Patient quality of life, encompassing physical, social, and mental well-being, is also improved 

with dexamethasone administration. Intravenous corticosteroids, in particular, have been 

associated with reduced pain and swelling, enhancing recovery and daily functioning after 

third molar surgery. 

 

3.Mechanism of Dexamethasone in Inflammation 

Inflammation following tissue injury begins with cell membrane disruption, which activates 

phospholipase A2 (PLA2) to convert phospholipids into arachidonic acid. This leads to the 

production of prostaglandins and thromboxanes via cyclooxygenase (COX) and leukotrienes 

via lipoxygenase, triggering the initial inflammatory response. These mediators contribute to 

peripheral sensitization, increasing excitability of dorsal horn neurons, followed by central 

sensitization. Once established, central sensitization amplifies pain perception, making 

patients less responsive to conventional analgesics. 

Pre-emptive analgesia aims to minimize postoperative pain by suppressing central 

sensitization before surgery, preventing hyperesthesia. Key inflammatory mediators such as 

bradykinin, prostaglandins, and leukotrienes play pivotal roles in initiating and sustaining 

inflammation. Dexamethasone inhibits bradykinin-induced prostaglandin (PGE2) release, 

reducing early inflammatory responses, while leukotrienes contribute to hypoalgesia, 

modulating inflammatory pain. 

http://www.ijarp.com/
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Swelling typically peaks around 48 hours post-surgery. Both NSAIDs and corticosteroids act 

on inflammatory pathways, but corticosteroids block both cyclooxygenase and lipoxygenase 

systems, whereas NSAIDs inhibit only cyclooxygenase. This dual inhibition makes 

dexamethasone more effective than NSAIDs in reducing swelling, trismus, and other 

postoperative inflammatory sequelae. 

 

II.Routes of Administration of Dexamethasone 

Dexamethasone can be administered through various routes in dental surgeries, including 

oral, submucosal, intramuscular, and intravenous methods. Each route has advantages and 

limitations, and no single approach has been universally established as superior. 

1.Oral route: Oral dexamethasone has been shown to reduce postoperative pain, trismus, and 

swelling when administered pre- or postoperatively. Preoperative dosing appears more 

effective in some studies. Oral administration requires patient compliance and repeated 

dosing to maintain therapeutic blood levels, which may limit its practicality. 

2.Submucosal route: Submucosal injection is widely favored due to ease of administration 

and positive outcomes for swelling and pain reduction. Studies have reported that even a low 

dose of 4 mg can effectively decrease postoperative discomfort with minimal systemic 

effects. Submucosal administration has also been associated with improved patient quality of 

life after third molar surgery. 

 

Table 1. Summary of the latest clinical trials with the use of dexamethasone through 

different routes. 

Study Dose 

(mg) 

Design Time of 

administration 

Route of 

administration 

Sample 

size and 

mean age 

(yr) 

Evaluated 

parameters 

Results 

Majid19 (2011) 4 Randomized Postoperative Submucosal 

Intramuscular 

33 

patients; 

mean age, 

26.9 

Pain, 

swelling, 

trismus, 

quality of 

life 

Submucosal more 

favorable than 

intramuscular 

Antunes et 

al.3 (2011) 

8 Randomized Preoperative Intramuscular 

(masseter) 

Oral 

67 

patients; 

mean age, 

21 

Pain, 

swelling, 

trismus 

Intramuscular and 

oral equally 

effective 

Boonsiriseth et 

al.26 (2012) 

8 Randomized Postoperative Intramuscular 

(deltoid) 

Oral 

20 

patients; 

mean age, 

20 

Pain, 

swelling, 

trismus 

Intramuscular and 

oral equally 

effective 

Majid and 4 Randomized Postoperative Submucosal 30 Pain, Submucosal more 
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Study Dose 

(mg) 

Design Time of 

administration 

Route of 

administration 

Sample 

size and 

mean age 

(yr) 

Evaluated 

parameters 

Results 

Mahmood63 (2011) Intramuscular patients; 

mean age, 

25.6 

swelling, 

trismus, 

quality of 

life 

favorable than 

intramuscular 

Chaudhary et 

al.64 (2015) 

4 

(IV) 

8 

(oral) 

Randomized Preoperative Intravenous 

Oral 

200 

patients; 

mean age, 

20.8 

Pain, 

swelling, 

trismus 

Intravenous and 

oral equally 

effective 

Sabhlok et 

al.50 (2015) 

4 Randomized Postoperative Intramuscular 

(masseter) 

Oral 

60 

patients; 

mean age 

not 

mentioned 

Pain, 

swelling, 

trismus 

Oral favorable to 

intramuscular 

Vivek et 

al.60 (2017) 

8 Randomized Postoperative Intravenous 

Submucosal 

Intramuscular 

(masseter) 

45 

patients; 

mean age, 

27 

Pain, 

swelling, 

trismus 

Intravenous, 

submucosal, and 

intramuscular 

equally effective 

(Intravenous is 

faster) 

Moranon et 

al.62 (2019) 

8 Randomized Preoperative Pterygomandibular 

space 

Sublingual space 

30 

patients; 

mean age, 

21 

Pain, 

swelling, 

trismus 

Pterygomandibular 

and sublingual 

routes equally 

effective 

Kaewkumnert et 

al.27 (2020) 

4 Randomized Preoperative Submucosal 

Intraosseous 

56 

patients; 

mean age 

not 

mentioned 

Pain, 

swelling, 

trismus  

 

3.Intravenous route: Intravenous dexamethasone provides rapid onset and high 

bioavailability, with studies showing enhanced pain and trismus control, particularly when 

combined with NSAIDs. Maximum daily doses of up to 16 mg have been safely used in 

surgical settings. 

4.Intramuscular route: Intramuscular injections demonstrate effects comparable to the 

intravenous route, offering long-lasting anti-inflammatory benefits and improved patient 

comfort postoperatively. Preoperative doses, commonly 8 mg in the deltoid, have effectively 

reduced pain, swelling, and functional limitations after third molar extractions. 

5.Novel Routes of Dexamethasone Administration 

Recent studies have explored alternative routes for administering dexamethasone to enhance 

postoperative outcomes in third molar surgeries. Injection into the pterygomandibular space 

(8 mg) effectively reduced swelling, pain, and trismus. Similarly, the sublingual route was 
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shown to provide faster onset and improved patient comfort, with comparable efficacy to 

intramuscular administration. Both methods have been validated in subsequent studies, 

demonstrating reliable postoperative benefits. 

Other approaches include intra-alveolar (endo-alveolar) powder and submucosal 

injections, which show similar reductions in pain, swelling, and trismus, with topical 

administration particularly effective for trismus. The intra-masseteric route has also been 

investigated, offering localized absorption and minimal systemic side effects due to its 

proximity to the surgical site. 

Finally, the intraosseous route has been compared with the submucosal method, with 

findings indicating submucosal injections as more effective and better tolerated due to 

reduced discomfort and tissue tension. These novel routes provide additional options for 

clinicians to tailor dexamethasone administration to patient needs and surgical complexity. 

 

III. Dosages of Dexamethasone 

The optimal dexamethasone dose for third molar surgeries remains undetermined, with 

dosing often tailored to the severity of the surgical procedure and patient tolerance. 

4 mg dosage:  

Studies show mixed results. Some reports indicate that 4 mg intravenous dexamethasone has 

minimal effect on swelling and trismus, while submucosal administration of 4 mg effectively 

reduces pain, edema, and trismus. Comparisons between 4 mg and 8 mg doses in certain 

studies suggest that 4 mg may be sufficient for controlling postoperative edema. 

8 mg dosage: 

 Other studies suggest that 8 mg is more effective than 4 mg in minimizing trismus and 

swelling, particularly when administered orally or intravenously. However, evidence is 

inconsistent, with some reports indicating no significant difference between 4 mg and 8 mg 

doses, suggesting that the choice of dose may depend on the administration route and patient-

specific factors. 

 

IV. Timing of Administration 

Dexamethasone can be administered preoperatively, perioperatively, or postoperatively, with 

timing affecting its efficacy in controlling postoperative sequelae. 

Preoperative: Preoperative administration is widely favored, as it prevents central 

sensitization caused by peripheral nociceptive activity during surgical trauma. This approach 

http://www.ijarp.com/
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has been shown to minimize postoperative pain, swelling, and trismus more effectively than 

other timings. 

Perioperative: 

 Perioperative dexamethasone can modestly reduce edema and trismus, though evidence for 

pain reduction is limited. Ease of administration during surgery can also help reduce 

postoperative morbidity. 

Postoperative: 

 Postoperative administration alone has shown some efficacy in controlling swelling, pain, 

and trismus, but studies are limited. In some cases, pre- and postoperative dosing appear 

equally effective, suggesting flexibility in timing depending on clinical context. 

 

Table 2 

Studies on dexamethasone comparing preoperative and postoperative administrations 

for third molar surgeries. 

Study Desig

n 

Dos

e 

(mg

) 

Time of 

administratio

n 

Route Sample 

size 

and 

mean 

age 

(yr) 

Results 

Al-Shamiri et 

al.13 (2017) 

RCT 8 Preop. or 

Postop. 

Oral 24 

patients

; N/A 

Preop.>Posto

p. 

Latif Shah et 

al.66 (2018) 

RCT 8 Preop. or 

Postop. 

Intramuscular 150 

patients

; N/A 

Preop.>Posto

p. 

Giri et 

al.24 (2019) 

RCT 8 Preop. or 

Postop. 

Intravenous 100 

patients

; 

27.7±9.

7 

Preop.=Postop. 

Núñez-Díaz et 

al.67 (2020) 

RCT 4 Preop. or 

Postop. 

Intramuscular 60 

patients

; N/A 

Preop.>Postop. 

Sitthisongkhra

m et 

al.71 (2020) 

RCT 4 Preop. or 

Postop. 

Pterygomandibul

ar 

27 

patients

; N/A 

Preop.=Postop. 
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V. Difficulty of Surgery 

The complexity of third molar extraction can influence postoperative outcomes and the 

benefits of dexamethasone administration. Although the Pell and Gregory Difficulty Index 

has limitations in reliability, it remains a useful tool in predicting postoperative sequelae. 

Most dexamethasone trials included teeth classified as Class II, Position B. Corticosteroid use 

is not necessary for every extraction but can be particularly valuable in cases of moderate to 

high surgical difficulty. 

VI.Adverse Effects 

Dexamethasone is generally well tolerated and has been widely used to reduce postoperative 

pain, swelling, and nausea. Systematic reviews indicate routine wound healing without 

significant complications, although transient increases in blood glucose may occur. Gastric 

irritation is possible but rarely severe, and combining corticosteroids with NSAIDs may 

increase the risk of peptic ulcers; prophylactic proton pump inhibitors are advised in such 

cases. Immunological effects, including mild T lymphocyte apoptosis or reduced β-cell 

counts, have been noted with moderate to high doses. Overall, most studies report minimal 

adverse effects, supporting the safe use of dexamethasone in oral surgery. 

 

VII. CONCLUSION 

Dexamethasone is an effective and potent corticosteroid for managing postoperative sequelae 

in third molar surgeries. Its anti-inflammatory action reduces pain, swelling, and trismus by 

suppressing key inflammatory mediators. Evidence from clinical trials indicates that 

preoperative administration, particularly via the submucosal route at doses of 4–8 mg, offers 

the most consistent benefit. However, outcomes can vary depending on study design, surgical 

complexity, and patient-specific factors. Further research is warranted to optimize dosing 

strategies and administration routes to maximize the therapeutic efficacy of dexamethasone.  
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