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Focused Clinical Question:  In generally healthy patients receiving third molar, periodontal, or 

dental implant surgery, do postoperative oral corticosteroids effectively limit pain and swelling 

compared with placebo or alternative medications? 

 

Clinical Scenario:  In September of 2020, a 23-year-old male with history of traumatic loss of 

teeth #8 and 9 in a playground accident at age ten presents to the Army Postgraduate Dental 

School, Fort Gordon, Georgia, in good general and periodontal health, complaining of an 

unesthetic smile.  He reports no systemic conditions, allergies, or medications.  Examination 

reveals a moderate horizontal alveolar ridge deficiency in the maxillary anterior (Figs. 1 and 2). 

The dentition is minimally restored, and the patient desires dental implant therapy.  After 

completing a consent process involving verbal and written components, the patient elects 

alveolar ridge augmentation (Figs. 3 through 7).  The practitioner considers postoperative oral 

corticosteroids to minimize pain and discomfort but instead administers 8 mg of intravenous 

dexamethasone immediately prior to the procedure.  The patient reports minimal 

postoperative discomfort and swelling through the first postoperative week (Fig. 8).  Favorable 

alveolar ridge dimensions for implant placement were appreciated three months following the 

procedure (Fig. 9).   

 

Keywords: steroids, dexamethasone, methylprednisolone, analgesia, pain management, 

patient reported outcome measures 
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Background 

In periodontics, as in virtually all surgical disciplines, clinicians over the last several 

decades have increasingly attended to patient-centered as well as clinical therapeutic 

outcomes.4,5  In addition to retention of healthy natural teeth, comfortable function, and 

successful replacement of missing teeth, our patients also seek to avoid perioperative 

discomfort, minimize treatment time, hasten return to normal activities, and optimize 

esthetics.4-13  Postoperative pain and swelling can be particularly distressing, with the potential 

to alter the patient’s acceptance of future treatment.13  In a recent retrospective analysis of 

3900 oral, periodontal, and implant surgeries, dentinal hypersensitivity (6%) and excessive pain 

(4%) were the most frequent postoperative complications.6  Factors such as procedural 

complexity,7 surgery duration,8-10 and operator experience9 have positively correlated with 

postoperative morbidity following various intraoral procedures. 

Intuitively, certain procedures in periodontics may more likely produce excessive 

postoperative discomfort, and limited evidence supports this assumption.  For example, in a 

multivariate analysis of 304 consecutive periodontal procedures, mucogingival surgery was 

associated with 6 and 3.5 times more pain, compared with gingivectomy and osseous surgery, 

respectively.10 Augmentation procedures utilizing periosteal releasing incisions (PRIs) to achieve 

wound closure have also been associated with postoperative swelling and discomfort.11  In a 

randomized controlled clinical trial, variants of the standard PRI technique produced 

significantly less postoperative discomfort without concomitant reduction in swelling.11 
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Corticosteroids represent a class of anti-inflammatory medications with wide 

applicability in medicine and dentistry.  Although clinicians in various dental disciplines have 

utilized perioperative corticosteroids to some degree, most data on this topic originates from 

investigators providing third molar surgery (TMS), and multiple formulations, dosages, routes, 

and sites of administration have been assessed.1,2,14-24  Apart from use in dentoalveolar surgery, 

authors have proposed perioperative corticosteroids for reducing discomfort and swelling 

following surgical treatment of periodontitis, palatal graft procedures, dental implant surgery, 

and endodontic therapy.25-33 

A conveniently packaged oral methylprednisolone taper‡ is an attractive commercially 

available option for periodontists seeking to limit postsurgical morbidity.34  Moreover, use of 

this regimen in the acute management of sports injuries35 suggests potential benefit for 

patients receiving intraoral surgical procedures.  Few studies, however, specifically assess the 

efficacy of postoperative oral corticosteroid regimens in the absence of preemptive dosing36-38 

or evaluate the effect of corticosteroids on patient-centered outcomes following procedures 

commonly provided in contemporary periodontics.25-30  Our purpose was to assess evidence 

supporting postoperative oral corticosteroids for reduction of pain and swelling following third 

molar, periodontal, or dental implant surgery. 

Search Strategy 

In accordance with PRISMA guidelines,39 two reviewers (JW and TJ) independently 

conducted a comprehensive literature search of the PubMed/MEDLINE and Cochrane 

databases in January of 2021 with the following terms forming the basis of the search strategy 
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(“mh” indicates MeSH heading, “tw” indicates text word, and “*” indicates root word search): 

(periodont* [tw] OR free gingival graft [tw] OR gingival graft OR palatal graft [tw] OR connective 

tissue graft [tw] OR root coverage [tw] OR gingival augmentation [tw] OR sinus elevation [tw] 

OR ridge augmentation [tw] OR guided bone regeneration [tw] OR guided tissue regeneration 

[tw] OR osseous surgery [tw] OR resective surgery [tw] OR crown lengthening [tw] OR third 

molar [tw] OR dentoalveolar [tw] OR dento-alveolar [tw] OR dental implants [mh]) AND 

(postoperative [tw] OR post-operative [tw] OR postsurgical [tw] OR post-surgical [tw]) AND 

(corticosteroid* [mh] OR steroid* [mh] OR prednisolone [mh] OR methylprednisolone [mh] OR 

dexamethasone [mh] OR betamethasone [mh] OR prednisone [mh]).  To locate articles not 

captured in our database search, we appraised the bibliographies of the full-text articles 

selected for screening as well as previous systematic reviews.  Additionally, we manually 

searched relevant journals (Table 1).   

Inclusion / Exclusion Criteria and Data Collection 

 For this analysis, we included controlled human clinical studies comparing the efficacy of 

postoperative oral corticosteroids to other medications and/or placebo following third molar, 

periodontal, or dental implant surgery.  Pain, swelling, or both needed to be assessed during 

the postoperative period.  We excluded uncontrolled studies, studies utilizing nonoral routes of 

administration, studies combining oral corticosteroids with adjunctive ultrasound or laser 

therapy, studies involving only preemptive corticosteroid dosing, studies involving facial trauma 

or orthognathic surgery, studies involving nonsurgical endodontic therapy, case reports, 

surveys, opinion articles, animal studies, and in vitro studies.  Two reviewers (JW and TJ) 
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screened titles and abstracts, and disagreements were resolved through discussion with the 

senior author (WG).  We applied eligibility criteria to the selected full text articles. 

Risk of Bias Assessment 

 We utilized version two of the Cochrane risk-of-bias tool for assessing risk of bias at the 

study level.40  Based on assessment of five bias domains, we assigned one of three risk levels for 

each included study—low risk of bias, some concerns, or high risk of bias.  

Search Outcome 

The outcome of our search is summarized in Fig. 10.  Our database and manual searches 

identified 129 and 138 records, respectively.  After removing 50 duplicates, we screened 217 

records and selected 84 articles for full-text review.  Of these, 74 articles were excluded, and 10 

were included in the qualitative synthesis (Table 2).22-24,27-30,36-38  Heterogeneity among included 

studies in surgical procedures performed, corticosteroid regimens, and outcome assessment 

methods precluded pooling of data for meta-analysis. 

Characteristics of Included Studies 

 Publications meeting inclusion criteria consisted of ten randomized controlled clinical 

trials.  Oral corticosteroid regimens assessed included dexamethasone,24,27-30,36,37 

betamethasone,38 and methylprednisolone.22,23  Seven studies utilized preemptive in addition 

to postoperative dosing.22-24,27-30 Pain and/or swelling was assessed after TMS in six studies, 22-

24,36-38 coronally advanced flap with connective tissue graft in one study,27 implant placement in 

one study,28 and open flap debridement in two studies.29,30  Only three of ten studies assessed 
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in this review36-38 utilized postoperative oral steroids only—without preemptive dosing—and all 

ten studies presented high risk of bias.22-24,27-30,36-38  Included studies involved a total of 634 

participants.  Findings of individual studies are summarized in Table 2. 

Discussion 

 The purpose of this report was to assess available evidence supporting postoperative 

oral corticosteroids to limit pain and swelling after intraoral surgical procedures.  All studies 

included in this review reported at least one statistically significant benefit of postoperative oral 

corticosteroids for reduction of pain and/or swelling following dentoalveolar, periodontal, or 

dental implant surgery.22-24,27-30,36-38  In some studies, oral corticosteroids were not superior to 

placebo or an NSAID for all outcomes of interest.27,28,30,37,38     

To produce insensibility to postsurgical pain without loss of consciousness, an analgesic 

medication must modify at least one of three processes: production of noxious inflammatory 

products at the injured site, nociception, or central pain perception.41  Moreover, targeting 

more than one of these pillars may reduce postsurgical pain additively or synergistically.41,42  

Corticosteroid effects on pain are complex.  These medications reliably reduce levels of 

inflammatory mediators, limiting fluid transudation and edema.1,2,43  In fact, reducing tissue 

tension, thus lessening tension-induced pain, may represent the predominant mechanism for 

corticosteroid-mediated postoperative analgesia.1,2,43  In rodent models, investigators have 

reported conflicting effects of corticosteroids on nociception, some authors finding no 

influence.44-47  Owing to suppression of β-endorphin levels, corticosteroids may exert a negative 
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influence on central pain perception.2,48,49  Indeed, dexamethasone antagonizes some forms of 

environmentally-induced analgesia (EIA).48 

While some authors suggest that co-therapy using a corticosteroid and an NSAID may 

reduce pain synergistically,2,3 concomitant use of these medications may elevate risk of 

untoward gastrointestinal effects, especially when other risk factors are present.50-52  Five 

studies meeting our inclusion criteria compared analgesia produced with steroids versus 

NSAIDs, with variable findings.27,28,30,36,38  Chopra and colleagues found that patients receiving 

ibuprofen following TMS experienced statistically significant analgesia, relative to placebo, 

earlier than those receiving betamethasone.38  The NSAID but not the corticosteroid produced 

statistically significant pain reduction on the day of surgery.38  Consistent with this finding, 

Pillatti and coworkers assessed, at one-hour intervals, immediate pain following periodontal 

surgery and reported that oral dexamethasone was superior to placebo at only one time 

point.30  Conversely, celecoxib compared with control produced statistically greater analgesia 

over the first four postoperative hours.30   

Oral surgeons have extensively studied various perioperative corticosteroid regimens in 

the setting of dentoalveolar surgery.1,2,14-24  Perioperative corticosteroids have consistently 

reduced pain, swelling, and trismus following TMS. 1,2,14-24  Superior results have been 

associated with parenteral rather than enteral and preoperative rather than postoperative 

corticosteroid administration.1 Nevertheless, optimal medications, doses, and routes/timing of 

administration remain unclear.1,2,53  Moreover, although TMS is considered a reliable and 

representative model for acute postsurgical pain,1,54 few direct assessments of corticosteroid 
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effects following periodontal or implant procedures are available.27-30  Additionally, we 

identified only three studies in the dental literature assessing postoperative oral steroids 

without any preemptive enteral or parenteral dosing.36-38   

Clinical Bottom Line 

Evidence supporting postoperative oral corticosteroids for the described purpose 

appears limited, with high risk of bias for all relevant studies.  Thus, practitioners must exercise 

caution in drawing conclusions from the available data.  However, the broader TMS literature, 

which is unconstrained by timing and route of administration, indicates that various 

corticosteroid regimens have consistently reduced pain, swelling, and trismus following 

TMS.1,2,14-24  Superior results have been associated with parenteral rather than enteral and 

preoperative rather than postoperative corticosteroid administration.1  Accordingly, based on 

indirect evidence, practitioners providing periodontal or dental implant surgery may consider 

preemptive and parenteral corticosteroid administration to maximize patient benefit.  
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Footnotes 

‡Medrol Dosepak, Pfizer, New York, NY  
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Figures 

 

FIGURE 1  Baseline clinical appearance, facial view.  We noted a moderate horizontal alveolar 

ridge deficiency in the maxillary incisor area.  After a thorough review of treatment options, the 

patient elected guided bone regeneration under moderate sedation for site development prior 

to dental implant placement.    

 

 

 

 



 

 

FIGURE 2  Baseline clinical appearance, occlusal view.  Guided bone regeneration involves a 

periosteal releasing incision to achieve wound closure, increasing the potential for 

postoperative swelling and discomfort.  Our plan to minimize pain and swelling included 8 mg 

intravenous (IV) dexamethasone preoperatively combined with postoperative oral analgesics 

(800 mg ibuprofen 3 times daily, reserving 5/325 mg oxycodone/acetaminophen for 

breakthrough pain).  Because our patient requested moderate sedation, preemptive IV 

corticosteroid administration was convenient.  Administering corticosteroids preoperatively 

and through an IV route may enhance efficacy.1  Our patient lacked any risk factor for peptic 

ulcer disease.  Providing a single preemptive corticosteroid dose with a postoperative oral 

nonsteroidal anti-inflammatory drug may reduce pain synergistically while minimizing risk of 

gastrointestinal side effects.2,3 

 



 

FIGURE 3  Alveolar ridge deficiency.  

 

 

 



 

 

FIGURE 4  Barrier membrane fixed apically.  

 

 

 

 

 

 

 

 



 

 

FIGURE 5  Graft applied. 

 

 

 

 

 

 

 



 

 

FIGURE 6  Membrane stabilized.   

 

 

 

 

 

 

 

 



 

 

FIGURE 7  Wound closure for primary intention healing. 

 

 

 

 

 

 

 

 



 

 

FIGURE 8  Clinical appearance at postoperative week one.  The patient reported minimal 

swelling and discomfort, without any need for an opioid analgesic. 

  

 

 

 

 

 

 

 



 

 

FIGURE 9  Cone-beam computed tomography volume approximately three months following 

alveolar ridge augmentation. 
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