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ABSTRACT 
 

 
 

Background and objectives: 

 

Periodontal diseases are a heterogeneous group of diseases caused by the interaction 

between supragingival and subgingival biofilms and the host inflammatory response. 

Their treatment includes a non-surgical and a surgical approach, depending on the 

severity of the condition. Most of the time, these non-surgical and surgical approaches 

lead to a favorable outcome with no adverse events, but in few cases, they can lead to 

certain complications that could alter them. Open-flap debridement (OFD) is an 

efficient therapeutic approach for patients who do not respond well to non-surgical 

periodontal treatment. However, pain and discomfort are to be expected after this type 

of procedure. Several medication protocols have been proposed to minimize these 

effects. An effective single-dose of preventive drug should work for 24 hours, which is 

the case with dexamethasone and etoricoxib. Waiting for the onset of pain after surgery 

to medication leads to unnecessary discomfort and may reduce the effectiveness of 

subsequent treatment. 

Thus, this study was aimed to assess the efficacy of intraoral submucosal injection of 

dexamethasone on post operative morbidities after periodontal flap. 

Materials and Methods:  

 

A total of 36 systemically healthy participants indicated for periodontal flap surgery 

were inducted into this prospective comparative in vivo study. They were divided into 

two groups wherein, Test group (Group A) consisted of 18 patients who received 2ml 

of intraoral submucosal dexamethasone injection (4mg/ml) Control Group B consisted 
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of 18 patients who did not receive dexamethasone post-surgery. The follow ups were 

done on 2nd and 7th day. Estimation of oedema, swelling and pain were conducted. 

Saliva samples were collected pre operatively, day 2, day 7 which were then used for 

estimation of IL-6 levels to assess the inflammation. 

Results: 

 

It showed that there were significant changes observed in oedema from day 0 to day 

2 and in group A as compared to group B which showed significant changes from 

day 0 to day 7. IL -6 levels showed significant changes from day 0 to day 7 in both 

groups whereas in group A IL 6 levels did not change significantly from day 0 to day 

2 but changes were seen from day 0 to day 7. Group B showed significant changes 

in IL 6 levels on day 0, day 2 and day 7. 

Conclusion: 

 

The results of this study suggest that preoperative intraoral submucosal 

dexamethasone significantly reduces pain and swelling during the short-term 

postoperative period when compared with control. 

 

Keywords: Dexamethasone; periodontal flap surgery; post operative pain; 

inflammation; swelling and oedema. 
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INTRODUCTION 
 

 

The term "periodontitis" refers to a group of inflammatory illnesses that affect the gingiva, 

bone, and periodontal ligament, which can result in tooth loss and spread inflammation 

throughout the body. 

Depending on the severity of the ailment, both non-surgical and surgical approaches are used 

in their treatment. The recovery period following any operation is affected by the patient's 

comprehension of and adherence to the postoperative care and instructions.1 

Following periodontal surgery, complications can include postoperative discomfort, bleeding, 

swelling, root hypersensitivity, delayed healing, trismus, bruising, and altered taste. The results 

of periodontal therapy may change as a result of these problems. As a result, for a practitioner 

to provide effective periodontal therapy, they must be aware of their etiology and 

management.2 

It is believed that swelling is the body's typical response to surgery and the healing process. 

The oedema starts noticeable after the day after operation and reaches its peak within 2-3 days 

afterward.3 

Akadiri et al. (2009) claim that postoperative oedema is influenced by gender, weight, and body 

surface. Increased blood flow to the injured bodily part, which brings additional nutrients to aid 

in healing, causes swelling following an injury or surgery. Swelling is natural until it prevents 

the body from heaing.4 

Post-operative discomfort After surgery, 80% of patients feel acute pain; of these, 86% report 

moderate, severe, or excruciating pain. Additionally, research has found that 77% of patients 

think that pain is an essential component of surgery and that 8% of patients postpone them 
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treatment due to pain-related worries. Postoperative discomfort felt within the first three days 

following surgery is thought to be normal and should gradually subside over the healing phase. 

According to Elha et al., administering 400 mg of oral metronidazole before and after surgery, 

along with the steroid analgesic 10 mg dexamethasone intramuscularly, considerably lowers 

edema compared to merely postoperative care without corticosteroids5.Numerous 

investigations hypothesized that successful outcomes might also be attained with the 

administration of 400 mg of ibuprofen and 32 mg of methylprednisolone 12 hours before and 

after surgery, respectively6. According to a study by Chappi et al., serratiopeptidase has greater 

anti-inflammatory and anti-swelling effects in the postoperative period whereas 

methylprednisolone provides better pain relief. Serratiopeptidase (Serratia E-15 protease), a 

proteolytic enzyme that has been used to reduce inflammation, is also known as Serra-lysin, 

Serratia-protease, and serrapeptase7. 

The morbidities experienced by the subjects after periodontal flap surgery such as pain and 

Swelling are all caused due to inflammation which is reaction of body to the trauma caused to 

the tissues during surgical procedure. Steroids reduce inflammation by blocking the 

inflammatory mediators and dexamethasone is a potent corticosteroid which is long acting will 

help to reduce the inflammation resulting in reduction of postsurgical morbidities experienced 

by subjects8.Dexamethasone is administered after many surgical procedures for reducing 

inflammation where it is generally administered IV or IM but there are not many studies with 

intraoral submucosal administration. The effect intraoral submucosal administration of 

dexamethasone has to be evaluated post periodontal flap surgery which| will be helpful in 

management of morbidity after periodontal flap surgery9. Intraoral submucosal administration 

of dexamethasone reduces the systemic effects of ill such as increased glycemic levels in blood. 

Increased susceptibility to infections. nephrotoxicity and hepatotoxicity. It is easier for 

administration of the drug compared to IV or IM. 
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AIM OF THE STUDY 
 

 

 

 

To evaluate the effect of intraoral submucosal injection of 8mg dexamethasone on post- 

operative morbidity after periodontal flap surgery 

 

 

OBJECTIVES OF THE STUDY 

 
Primary objective: 

 

To evaluate the effect of intraoral submucosal administration of 

Dexamethasone after periodontal flap surgery. 

 

 

Secondary objective: 
 

To evaluate the effects on post-surgical morbidities like pain and swelling and levels of 

inflammatory mediator (IL-6) in saliva. 
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BASIC CONSIDERATIONS 
 

 

 

Periodontitis is a chronic destructive inflammatory condition that affects soft and hard tissues 

surrounding and supporting the teeth. According to recent epidemiological studies, 

periodontitis is a social disease with high occurrence among the middle-aged and elderly 

people.1 

Periodontal flap surgery is a treatment consideration for those that require further intervention 

following non-surgical therapy. While successful in treating periodontitis, undesirable side 

effects of periodontal flap surgery including pain and swelling are often experienced by patients 

postoperatively. To provide a more comfortable patient experience, it is appropriate to control 

these postoperative symptoms2. A number of non-steroidal anti-inflammatory drug (NSAID’s) 

regimens have been used for controlling postoperative pain and swelling following periodontal 

surgery. Corticosteroids, such as dexamethasone, have also been evaluated as a potential means 

of reducing the need for analgesic medications. A synthetic analog of cortisol, dexamethasone 

is a long-acting glucocorticoid administered intravenously, intramuscularly, submucosally, or 

orally. One effect of dexamethasone is the inhibition of the enzyme phospholipase A2, thus 

blocking the release of arachidonic acid from phospholipids used in the cyclooxygenase and 

lipoxygenase pathways. Blocking these pathways reduces the formation of proinflammatory 

mediators, such as prostaglandins and thromboxane, that increase at the site of injury in 

response to cellular damage. These mediators, when present, sensitize or directly activate free 

nerve endings of nociceptors in peripheral tissues that leads to the perception of pain. Central 

nervous system sensitization may also occur depending on the intensity and duration of 

peripheral injury, which could prolong postoperative discomfort.7 Prostaglandins also play a 

role in the vasodilation and permeability of peripheral venules, resulting in swelling. 
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Additionally, dexamethasone downregulates leukocyte transmigration to the site of injury and 

the release of the pro-inflammatory cytokines interleukin (IL)-1β, IL-6, IL-7, IL-12, and 

tumor necrosis factor-α, and upregulates the anti-inflammatory cytokines IL-10 and 

transforming growth factor-β.8 

To date, the majority of investigations examining the effect of dexamethasone on postoperative 

symptoms have been conducted as split-mouth studies following mandibular third molar 

extractions9. In this application, dexamethasone has been shown to be effective in reducing 

postoperative pain, swelling, and trismus when administered via oral, intravenous (IV), 

intramuscular, and submucosal routes. The use of dexamethasone following periodontal flap 

surgery has been the subject of two investigations. Pilatti et al. found a preoperative 4 mg dose 

of oral dexamethasone repeated 8 hours later was associated with a significant decrease in pain 

3 hours after surgery when compared with a placebo. Similarly, Steffens et al. reported that 

patients who received a preoperative 8 mg dose of oral dexamethasone experienced 

significantly less pain 4 to 8 hours after surgery, as well as the next morning, when compared 

with a placebo.6,7,9Dexamethasone, when given orally before, during, and after surgery, was 

reported to reduce pain by 50% and the requirement for postoperative analgesics by 37% in 

patients who underwent osteotomy of impacted molars. Pedersen investigated the impact of 

preventative dexamethasone on pain in double-blind research. Baxendale et al. investigated the 

impact of a single preventive oral dexamethasone dose of 8 mg on postoperative problems 

following third molar extraction and discovered a significant decrease in discomfort.6 The 

majority of research on oral surgery postoperative discomfort is based on dental implant 

insertion and impacted tooth removals. Periapical surgery has been used in very few trials. 

These investigations demonstrated that dexamethasone submucosal injection demonstrated a 

considerable improvement in the patient's postoperative recovery phase in terms of swelling, 

discomfort, and recovery phase. It provides a straightforward, painless, less intrusive, and 

economically efficient method to lessen the aftereffects of surgery. 5,7,8 
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REVIEW OF LITERATURE 
 

 

 

Eugene J. Keller JJ (1975)10 

Pain and trismus are frequently inversely correlated with edema during third molar surgery. 

Therefore, discomfort and trismus should be proportionately reduced in the patient with minimal 

edema. At the time of surgery, a transoral injection of the corticosteroid dexamethasone appears to 

be useful in preventing post-operative edema. 

 

 

Ross Beirne, Hollander B (1986) 11 

Conducted a study wherein 31 healthy individuals who required extraction of their third 

molars were divided into 2 groups at random. The experimental group received 125 mg of 

methylprednisolone intravenously, while the control group received normal saline solution 

prior to sedation. Trismus was determined by measuring the maximum interincisal opening, 

swelling was evaluated using photographic and facebow techniques, and pain was evaluated 

by asking patients to report how many painkillers they had taken and how bad their suffering 

was on a daily basis. A single dosage of methylprednisolone effectively decreased the edema 

and pain that emerged after the extraction of the third molar but not the trismus. 

 

 
LCDR Edward A, Neupert EA, Lee JW et al (1992)12 

This double blind, within subject aimed to assess the benefits of 4mg of dexamethasone on 

reducing postoperative sequelae in 60 patients with bilaterally symmetrical impacted third molars. 

this procedure was divided into 2 visits, spaced five to six weeks apart, and was staged by mouth 

side for each patient. Dexamethasone pre-operatively administered intravenously was divided into 

two groups: mouth side and surgical appointment; sterile water served as control. 

The swelling of the face, discomfort, and trismus were the main areas examined in this study. 

Swelling and ongoing pain did not differ from m one another. However, the steroid had a 

considerable impact on trismus and overall pain. Patients' incisal opening widened 4 to 6 mm 

per day after surgery during the observation period compared to the control side. Subjects 

assessed pain by selecting the side that was least unpleasant. Patients chose the steroid side as 

the least uncomfortable side by a ratio larger than4:1. Between the control and steroid sides, 

there was no discernible increase in the frequency or kind of problems. 
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B. R. Baxendale, Vater M, Lavery KM (1993)13 

Extraction of multiple third molars can cause significant postoperative pain, swelling, and trismus, 

which may result in delayed hospital discharge. They evaluated the effect of a single prophylactic 

dose of oral dexamethasone 8 mg on these complications in a randomized, double-blind study in 

50 adult patients. The number of extractions performed and the surgical procedure were 

standardized. Dexamethasone resulted in a significant reduction in pain 4 h postoperatively and 

eliminated the need for opioid analgesia in the postoperative period. The occurrence of severe 

swelling was also significantly reduced, but there was no effect on trismus. Postoperative nausea 

and vomiting were significantly less in the dexamethasone group. We conclude that prophylactic 

administration of oral dexamethasone in this patient population is useful in reducing the need for 

postoperative analgesia and may facilitate surgery performed on a daily basis. 

 
Schultze Mosgau, Schmelzeisen, and Frolich(1993) (1995) 14,15 

 
Randomized, placebo-controlled double-blind crossover study assessing effect of oral 

methylprednisolone + ibuprofen on pain and swelling following third molar surgery (n = 26) 32 

mg methylprednisolone po, 12 h preoperatively and 12 h postoperatively Yes Assessed via VAS 

and NS, statistically significant reduction in pain compared with placebo on day of procedure 

and first postoperative day. 

 

 
G R Ogden ( 1998)16 

 

carried out a study to identify the adverse effects of third molar surgery having the greatest 

impact on patients' perceived quality of life; and to compare the rankings between patients, dental 

practitioners (GDPs) and hospital consultants. Results showed dental surgeons' perceptions of the 

impact of third molar surgery on their patients' quality of life show statistically significant 

differences from those of patients for four of the seven parameters assessed. Clinicians should 

consider mentioning the effects on ability to eat when obtaining informed consent, since patients 

would appear to rank this an important side effect. 

https://pubmed.ncbi.nlm.nih.gov/?term=Ogden%2BGR&cauthor_id=9828502
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F. Graziani, Diauto F, Arduino PG (2005)17 

 
conducted a study to see if preoperative dexamethasone decreased postsurgical complications 

from wisdom teeth extraction. Dexamethasone sodium phosphate was administered endo- 

alveolar and sub-mucosal to minimize inflammatory sequelae following surgical excision of 

lower third molars. 43 individuals had their lower third molars extracted on both sides and 

were randomly assigned to either receive dexamethasone 4 mg (group A), 10 mg (group B), 

or 10 mg as a sub-mucosal injection (group C) unilaterally. As a control, no steroid injections 

were made at the contralateral location. At the second and seventh postoperative days, facial 

edema, trismus, and pain perception were assessed. The extent of postoperative trismus and 

edema was significantly positively correlated with therapy and ostectomy time, according to 

a multivariate analysis. Additional baseline classification criteria, such as molar 

classification, were also able to predict how much all clinical measures will change. When 

compared to the control, test sites treated with either type of steroid treatment displayed 

higher decreases in all clinical parameters. There were no statistically significant variations 

between the three test groups. Lower wisdom teeth can be surgically removed, and 

dexamethasone can be administered sub-mucosal or endo-alveolar to lessen postoperative 

complications. 

 

Gibson Luiz Pilatti (2006)18 

Conducted study to evaluate the application of Celecoxib and Dexamethasone for the 

prevention and control of postoperative pain after periodontal surgery. The evaluation 

was done using Visual Analog Scale. Numerical Rate Scale and Verbal Rating Scale. The 

results showed that dexamethasone was effective in management of postoperative pain. 

 

 
Pillatti et al, Maioranna C, Garramone RA (2006)19 

Randomized, placebo-controlled, double-blind crossover study assessing the effect 

of dexamethasone or celecoxib on pain following open flap debridement (n = 20). 4 

mg dexamethasone given 1 h preoperatively and 8 h after first dose. No statistically 

significant difference between celecoxib and dexamethasone groups. Compared with 

placebo, pain was lower in the dexamethasone group only at the 3-hour 

assessment(p=0.001). 
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Giovanni Battista Grossi, Maioranna C, Garramone et al (2007) 20 examined the impact of 

submucosal dexamethasone sodium phosphate injection on discomfort following mandibular third 

molar surgery. The prevention of postoperative edema was shown to be accomplished by 

parenteral administration of dexamethasone 4 mg, administered as an intraoral injection at the 

time of operation. There is no additional benefit from increasing the dose to 8 mg. 

 

 
Cenk Fatih Canakçi (2007)21 assessed the levels of postoperative pain, postoperative dentin 

hypersensitivity and discomfort patients experienced during various periodontal treatments 

by using a visual analogue scale (VAS). They aimed to determine whether VAS scores could 

be predicted by patient’s age and sex and to evaluate the factors associated with the pain. 

Discomfort during periodontal treatments, postoperative pain and postoperative dentin 

hypersensitivity were associated significantly with age, type of therapy and higher scores on 

Corah’s Dental Anxiety Scale. 

 

 
Michael R. Markiewicz (2008)22 examined the impact of corticosteroids on oedema, 

trismus, and discomfort in both the early and late postoperative stages following third 

molar extraction. The results of this trial point to a minor to moderate reduction in oedema 

and an improvement in range of motion following withdrawal of the corticosteroids. 

 
Chopra et al. (2009)23 38 Randomized, placebo-controlled, double-blind study comparing 

the post-third molar surgery effects of acetaminophen, serratiopeptidase, ibuprofen, and 

betamethasone. At 1, 3, 5, and 7 d, pain, edema, and trismus were assessed (n = 150).0.5 

mg betamethasone po, 1 h postoperatively No In contrast to ibuprofen, the effect of 

betamethasone on postoperative pain was not statistically significant until the first 

postoperative day. Compared with placebo, ibuprofen produced statistically significant 

analgesia on the day of surgery. Ibuprofen was significantly more effective than placebo. 
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Joao Paulo Steffens et al (2010)24 conducted a crossover, double-masked controlled 

clinical experiment. The evaluation for pain and discomfort found that utilizing 

dexamethasone as a preventative medicine routine following open flap debridement 

operations was successful in preventing pain and discomfort. 

 

 
Steffens et al. (2011)25 29 Randomized, placebo-controlled, double-blind study assessing 

dexamethasone for analgesia following open flap debridement (n = 60). 4 mg dexamethasone 

po preoperatively and 8 h after first dose or 8 mg dexamethasone preoperatively Yes Through 

8 h, the 8-mg dexamethasone dose produced statistically superior analgesia compared with 

placebo and with the 4-mg dose. 

 

 
Shah Ali Shahzad et al (2011)26 conducted a study to assess how well submucosal 

dexamethasone controlled postoperative pain and swelling in maxillary front teeth 

apicectomy. The evaluation was carried out by visual analogue scale and objective 

postoperative pain and swelling. The results indicated significant reduction in 

postoperative swelling and pain with dexamethasone administration. 

 

 
Nair B Rakesh et al (2013)27 conducted a prospective trial to assess how submucosal 

dexamethasone injections affected postoperative discomfort following third molar 

surgery. The evaluation was based on measuring trismus using a tape measure or 

calipers and measuring pain using a visual analogue scale. According to the study's 

findings, dexamethasone lessens pain and swelling following surgery. 

 
Christensen et al. (2013)28 22 Randomized, placebo-controlled, double-blind crossover 

study assessing the effects of oral 32 mg methylprednisolone one po preoperatively and 2 

postoperative Yes Compared with placebo, methylprednisolone one resulted in less 

postoperative Compared with placebo, methylprednisolone produced less postoperative 

swelling 6 and 12. 
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Trond Inge Berge (2015)29 The effect of several pre and peri-operative variables on 

indicators of postoperative morbidity was assessed in 204 patients after unilateral 

mandibular third- molar surgery. The variables included gender, age, use of tobacco and 

alcohol, state of eruption, depth and angulation of the tooth, duration of the operation, 

pericoronitis, and time of day of surgery. Visual analogue scales were used for patient 

assessment of pain and swelling and for clinical assessment of swelling. Maximum pain was 

indicated 6 h postoperatively and maximum swelling the first postoperative evening. The 

results showed a mean reduction of mouth opening capacity (trismus) of 31% the 1st 

postoperative day. Mean analgesic consumption was 3.7 tablets, mean number of days of 

inability to work 1.1, and the rate of postoperative alveolitis I .9%. The variation of the 

morbidity indicators was considerable. Multiple classification analyses showed that the 

predictors explained from 17% (clinically assessed swelling) to 8% (6 h postoperatively) of 

the variance of these indicators. It is concluded that these commonly used predictors only to 

a minor extent can explain the wide variation in postoperative morbidity after mandibular 

third-molar surgery. 0 Impacted teeth; molar, third; oral surgery; postoperative pain. 

 

 
 

Sabhlok et al. (2015)30 37 Randomized, placebo-controlled, single-blind study comparing 

effects of postoperative oral or IM dexamethasone on pain, swelling, and trismus following 

third molar surgery (n = 60). Compared with placebo, patients in the oral dexamethasone 

group experienced significantly less pain through 7 d. Neither regimen exhibited a 

statistically significant effect compared with placebo. 

 

 
Maha A Bahammam (2016)31 Postoperative pain is a potential adverse side effect of oral 

surgeries, and attempts should be made to prevent or minimize it. This study compared the 

efficacy of preemptive ibuprofen and dexamethasone protocols for pain prevention or control 

after surgical implant placement. Steroidal dexamethasone is as effective as non-steroidal 

ibuprofen for preventing or controlling postoperative pain and discomfort after surgical 

implant placement. 

 

 
Lima et al. (2017)32 36 Comparing the effects of postoperative oral dexamethasone with 

diclofenac on discomfort, edema, and trismus after third molar surgery (n = 30), in a 

randomized, double-blind, crossover research. not under a placebo control. The 

dexamethasone group consumed fewer rescue analgesics (p 0.05). 
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Giorgetti et al. (2017)33 27 Randomized, double-blind clinical study comparing effects of 

dexamethasone versus ibuprofen on pain, oedema, and interference in normal activities 

following CAF + CTG (n = 20). 4 mg dexamethasone po, 1 h preoperatively + 8 and 16 h 

postoperatively, no statistical difference in pain intensity comparing the corticosteroid and 

NSAID groups (p>0.05). On the 2nd postoperative day, the dexamethasone group showed 

statistically significant less oedema than the NSAID group (p<0.05). 

 

 
Suchetha A (2018)34 Complication is a disease or disorder arising as a consequence of 

another disease. Ideally, there should be no complications after any surgery. But still some 

complications are avoidable whereas some are inevitable under certain circumstances. From 

the very basics of scaling and root planning to extensive periodontal procedures like flap 

surgeries and periodontal plastic procedures, periodontal therapy plays a crucial role in the 

maintenance of entire dentition. Complications after periodontal surgery mostly includes 

postoperative pain, bleeding, swelling, root hypersensitivity, delayed healing, trismus, 

bruising, taste changes. As clinicians, we should be able to diagnose the etiology and provide 

the proper management of these complications without causing much of discomfort to the 

patients. This article aims to provide an overview of probable etiology and management of 

these complications for improving quality of life recovery in mandibular third molar surgery. 

 
 

Kranti Konuganti (2019)35 performed a randomized controlled clinical experiment using 

Pre-emptive 8 mg dexamethasone and 120 mg etoricoxib to prevent postoperative discomfort 

following periodontal surgery. In this study, a single dosage preoperative medicine was 

given to 60 patients who were having open flap debridement surgery according to a random 

assignment. During open-flap debridement procedures, the use of a preventive medicine 

protocol employing either etoricoxib or dexamethasone proved to be successful in reducing 

pain and discomfort. 

https://pubmed.ncbi.nlm.nih.gov/?term=Konuganti%2BK&cauthor_id=26392703
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Tomasz Kaczynski (2019)36 carried out a study to evaluate salivary Interleukin 6, Interleukin 

8, Interferon 17A. and tumor necrosis factor alpha levels in subjects with periodontitis and 

rheumatoid arthritis. The evaluation was done to assess the inflammation using the levels of 

inflammatory mediators like IL6, IL 8.IL 17A and TNF alpha. The results indicated increased 

levels of inflammatory mediators in periodontitis and rheumatic arthritis. 

 

 

 

 
Ehsan Shoohanizad (2020)37 conducted a systematic review to compare of the effects of 

Dexamethasone administration on postoperative sequelae before and after third molar 

extraction surgeries. Results showed DXA appeared to be a promising agent in in reduction 

of post-operative complications following third molar surgery. As a potent anti- 

inflammatory agent, it had an effective role in pain, trismus and edema reduction 

distinguished from the routes of administration, dosage and timing, pre or postoperative 

prescription. 

 

 

 
Diane Isabel Selvido (2021)38 performed a review on dexamethasone administration for 

management of complications in postoperative third molar surgery. It was concluded that 

Dexamethasone was responsible for inhibiting the release of inflammatory mediators in the 

inflammation process to improve patient quality of life after surgical intervention. It showed 

there were several available routes of administering dexamethasone. 

https://pubmed.ncbi.nlm.nih.gov/?term=Shoohanizad%2BE&cauthor_id=31416411
https://pubmed.ncbi.nlm.nih.gov/?term=Selvido%2BDI&cauthor_id=34713808
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Michael P Vieth (2021)39 conducted a randomized controlled trial of patient-centered 

outcomes on effect of intravenous dexamethasone on postoperative pain and swelling 

following periodontal flap surgery. This randomized, crossover trial was sought to determine 

if a preoperative intravenous (IV) dose of dexamethasone reduced pain, swelling, and 

analgesic usage following periodontal surgery. Preoperative, intravenously administered 

dexamethasone reduced pain and swelling within the first postoperative week following 

periodontal flap surgery and should be considered a useful adjunct for perioperative 

management. 

 

 
Namitha M Hiriyanna (2021)40 conducted a prospective, randomized, open-label study 

with blinded end-point assessment of submucosal and intravenous routes of single 

preoperative dexamethasone administration, in patients undergoing mandibular third molar 

surgery. 

Patients were randomly divided into two groups and received 8 mg dexamethasone as either 

submucosal or intravenous injection 5 min after administration of local anesthesia. Data was 

collected at 2nd and 7th post-op intervals Results showed submucosal route to be an effective 

less invasive, painless, straightforward alternative to systemic administration of corticosteroid 

for improving quality of life recovery in mandibular third molar. 

 

 
Hossam Waleed Almadhoon (2022)41 performed a network meta-analysis of randomized 

clinical trials to assess the comparative effects of different dexamethasone routes and doses 

on reducing postoperative sequelae (pain, swelling, trismus) after surgical extraction of 

impacted mandibular third molars. Results showed that the administration of dexamethasone 

appeared to be effective in reducing the postoperative sequelae, especially in the submucosal 

route. However, no noteworthy differences were found between the investigated DXA route 

and dose comparisons for surgery. 

https://pubmed.ncbi.nlm.nih.gov/?term=Hiriyanna%2BNM&cauthor_id=32902668
https://pubmed.ncbi.nlm.nih.gov/?term=Almadhoon%2BHW&cauthor_id=36435528
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METHODOLOGY 
 

 

 

The present comparative prospective in vivo study with human participants was conducted in 

the Department of Periodontics and Oral Implantology, S.D.M College of Dental Sciences and 

Hospital, Dharwad. The study protocol was in accordance with the Declaration of Helsinki of 

1975, revised in Tokyo in 1994. Ethical clearance was obtained from the institutional ethical 

committee. [Annexure I] 

INCLUSION CRITERIA: 

 
 Participants in age 18 years and above 

 

 Systemically healthy 

 

 Those having periodontal pockets with >/=5mm and requiring periodontal flap 

surgery 

EXCLUSION CRITERIA: 

 
 The subjects who were under any antibiotics, anti -inflammatory drugs within 2 

weeks of study entry or any other drugs that would complicate the outcome of the 

study 

 Pregnant or lactating mothers 

 

 Subjects who required osseous surgery 

 

 Participants with systemic diseases 

 

 Subjects with history of drug allergy 

 

 

We had selected 36 subjects as per the above criteria. Informed written consent was obtained 

from all the participants prior to their enrolment in the study. [Annexure II]. Participants with 

persisting pocket probing depth of 5 mm or more after nonsurgical periodontal therapy 

completion were treated with surgical periodontal therapy which included 
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standardized flap designs (Kirkland flap design). Operating procedures were carried out under 

lignocaine local anesthesia with 1:80000 adrenaline. Local infiltration method was used to 

anaesthetize the surgical region. After surgery intraoral submucosal injection of dexamethasone 

(2ml of 4mg/ml) was given on the buccal mucosa of the participants of test group whereas 

participants of control group did not receive DXA. 

Apart from dexamethasone all patients in the study received routine postoperative medications. 

 
 Analgesics (ibuprofen 400mg twice a day for 3days) 

 

 Chlorhexidine mouthwash 
 

(10 ml of 0.2% chlorhexidine gluconate mouthwash twice a day for 1 week) 

 
Follow-ups were conducted at day 2 and day 7 post surgery. Swelling and edema, 

postoperative pain and salivary Interleukin-6 levels were assessed at baseline and postoperative 

follow ups. 

 

 
 

Test for assessment of swelling and facial edema: 

 

Swelling on operated site was measured as follows: 

 
 None (no inflammation) 

 

 Mild (intraoral swelling confined to surgical site) 

 

 Moderate (extraoral swelling in the surgical zone) 

 

 Severe (extraoral swelling spreading beyond the surgical zone) 
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Tape measuring method was used for evaluation of facial edema. Measurements were made of 

the distances from the tragus to the corner of mouth (A) and from the tragus to the pogonion 

(B) preoperatively (baseline) and on 2" and 7" postoperative days. The differences in the pre 

operative and follow up measurements were analyzed for facial edema estimation. 

 

 

 
Test for postoperative pain assessment: 

 
Postoperative pain was evaluated by using 10-point visual analogue scale (VAS) anchored by 

verbal depictors as "no pain"(0) and very severe pain (10)". 0 being the least score and 10 

maximum. The VAS scores were used for postoperative pain assessment. 

 

 
 

Test for assessment of inflammation: 

 

Two ml of unstimulated saliva samples (spitting technique) were collected from all participants 

preoperative and during follow ups in Eppendorf tubes. The collected samples were frozen at 

-80°C, and their analysis was performed at Department of Shri Dharmasthala 

Manjunatheshwara College of Medical Sciences & Hospital, Dharwad within a period not 

exceeding six months from the moment of freezing. It was used for estimation of IL-6. 

Estimation of IL-6 levels was done using ELISA Kit (Diaclone IL-6 ELISA kit). The levels of 

IL-6 were compared for assessment of inflammation. IL-6 was the biomarker used in this study 

for assessment of inflammation. 

 

 

 
Reagent Preparation (as per the manufacturer’s instructions): 

 
Before starting this procedure, we bought all reagents to Room temperature. To make Wash 

Buffer (1X) we diluted 20 ml of 25X Wash Buffer in 480 ml of DI water. For Standards 
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Preparation 120 μl of original Standard (800 ng/ml) was diluted with 120 ul of standard diluent 

to generate a 400 ng/ml Standard stock solution. We kept the standard for 15 mins with gentle 

agitation before making further dilutions. Prepare the Standards by serially diluting the standard 

stock solution as shown in below table: 

 

 

 
 

STANDARDS SAMPLE WELLS 

 1 2 3 4 5 6 7 8 9 10 11 12 

A 200 200           

B 100 100           

C 50 50           

D 25 25           

E 12.5 12.5           

F 6.5 6.5           

G 0 0           

H             

 
 
 

Procedural Notes: 

 
After taking the kit out from 2-8˚C environment, the kit was stabilized for 30 minutes at room 

temperature. For good assay reproducibility and sensitivity, proper washing of the ELISA plate 

was done to remove excess/unbound reagents. Repetitive timing sequence from well to well 

were maintained for all the steps to ensure that the incubation timings were same for each well. 

The plates were read within 30 minutes after adding the stop solution. 
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Assay Procedure: 

 
All reagents and standards were bought to room temperature prior to use. A standard curve 

was obtained for each assay. Prepare the standards as per the table given below using the 

provided standard concentration and standard diluents. 

Step 1: Standard solution was prepared. 

 
Step 2: Addition of 100l of each standard, sample, zero (Standard Dilution Buffer) to 

appropriate wells was done. 

Step3: Addition of 50μl of diluted detection antibody into all wells was done. 

 
Step 4: Plastic plates were covered and incubated at room temperature (18 to 25°C) for 1 hour. 

Step 5: Plates were washed as follows: 

a) Aspiration of the liquid from each well was done. 

 
b) 0.3 ml of washing solution into each well was dispensed. 

 
c) Aspiration of the contents of each well was done and steps b and c were repeated. 

 
Step 6: Addition of 100μl of Streptavidin-HRP solution into all wells was done. 

 
Step 7: Plastic plates were again covered and incubated at room temperature (18 to 25°C) for 

30 minutes. 

Step 8: Wash was repeated. 

 
Step 9: Addition of 100μl of ready-to-use TMB Substrate Solution into all wells was done. 
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Step 10 Incubation was done in the dark for 5-15 minutes* at room temperature. 

Step 11 Addition of 100μl of Stop Reagent into all wells was done. 

Absorbance was read at 450 nm within 15 minutes after adding the stop solution in zero 

standard. Data of which was then used for further analysis of the test results. 
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COLOUR PLATES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COLOUR PLATE 1: ARMAMENTARIUM 

COLOR PLATE 2: COLLECTION OF 

SALIVA SAMPLES BY SPITTING 

METHOD 
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COLOR PLATE 3: TAPE MEASURING METHOD FOR EVALUATION OF FACIAL EDEMA. 

MEASUREMENTS WERE MADE OF THE DISTANCE BETWEEN TRAGUSTO THE 

CORNER OF MOUTH (A). DISTANCE BETWEEN TRAGUS TO POGONION(B). PRE- 

OPERATIVE AND SECOND AND SEVENTH POST-OPERATIVE DAYS. 

COLOR PLATE 4: INCISION AND FLAP REFLECTION 

COLOUR PLATE 5: FLAPS APPROXIMATED BY SUTURING 
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COLOR PLATE 6: REAGENTS USED 

COLOR PLATE 7: MICROTITRE PLATE USED 
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COLOR PLATE 8: VIEW OF MICROTITRE AFTER ADDITION OF 

50ΜL OF DILUTED DETECTION ANTIBODY INTO ALL WELLS 

COLOR PLATE 9: INCUBATOR       
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COLOR PLATE 11: VIEW OF MICROTITER AFTER ADDING STOP 

SOLUTION 

COLOR PLATE 10: MICROTITRE PLATE WASH AFTER INCUBATION 
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COLOR PLATE 12: TITRE PLACED IN THE ELISA KIT 

READER 
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STATISTICAL ANALYSIS 
 

 

 

 

SPSS (Statistical Package for Social Sciences) version 20. [IBM SPASS statistics (IBM corp. Armonk, NY, USA 

released 2011)] was used to perform the statistical analysis. The excel spread sheet was updated using the data that 

was collected. For quantitative variables, the mean, standard deviation, median, and IQR were used to calculate 

descriptive statistics of the explanatory and outcome variables. Kolmogorov Smirnov test for normality or 

continuous data. Independent t test for comparison between groups for pain. Mann-Whitney U test for 

comparison between groups. Dependent t for comparison within groups. Wilcoxon matched pairs test for 

comparison within groups for pain. Chi-square test for association (if necessary). The level of significance was set 

at 5%. A power analysis was established by G*power, version3.0.1(FranzFaul universitat, Kiel, Germany). A 

sample size of 36 (18 per group) would yield 80% power to detect significant differences, with effect size of 0.95 

and significance was set at p value of 0.05. 
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RESULTS 
 

 

 

In the present study 36 participants were selected (18 males and 18 females) with a mean age of 40.33 

years (age range, 23 to 60 years). The study group consisted of two groups, namely Group A and Group 

B which was further categorized into four age groups: 25-30 yrs., 31-40 yrs., 41–50 yrs. & 51- 60 yrs. 

respectively. The mean age of the study population was 40.33 yrs. and Standard deviation age was of 

10.50 yrs. (table 1). Group A comprised of (10 male, 8 female) whereas group B consisted of (8 males 

and 10 females). The total population of the study consisted of 50% males and 50% females. 

Comparison of group a and group b with gender was done using chi square test (table 2). The above 

parameters scores at different time points in Group A and Group B does not follow normal distribution. 

Therefore, the non-parametric tests were applied. It showed that there were significant changes observed 

in edema from day 0 to day 2 and in group A as compared to group B which showed significant changes 

from day 0 to day 7. IL -6 levels showed significant changes from day 0 to day 7 in both groups whereas 

in group A IL 6 levels did not change significantly from day 0 to day 2 but changes were seen from day 

0 to day 7. Group B showed significant changes in IL 6 levels on day 0, day 2 and day 7. 
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Table 1: Comparison of Group A and Group B with age: 
 
 

Age groups Group A % Group B % Total % 

25-30yrs 5 27.78 5 27.78 10 27.78 

31-40yrs 5 27.78 4 22.22 9 25.00 

41-50yrs 4 22.22 6 33.33 10 27.78 

51-60yrs 4 22.22 3 16.67 7 19.44 

Total 18 100.00 18 100.00 36 100.00 

Mean age 40.44 40.22 40.33 

SD age 10.92 10.37 10.50 

 

 

         

 

Graph 1: Comparison of Group A and Group B with age: 
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      Table 2: Comparison of Group A and Group B with gender 
 
                         

 

 

 

 

 

        Graph 2: Comparison of Group A and Group B with gender 

 

 

 

 

 

 

 

 

 

Gender Group A % Group B % Total % 

Male 10 55.56 8 44.44 18 50.00 

Female 8 44.44 10 55.56 18 50.00 

Total 18 100.00 18 100.00 36 100.00 

Chi-square=0.4440, p=0.5050  
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Graph 3: Comparison of Group A and Group B with pain scores at different treatment timepoints 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 shows comparison of Group A and Group B with pain scores at different treatment timepoints 

was done by Mann-Whitney U test. 

Results showed that there were significant changes in the pain scores of each group showing group A 

with lower mean pain score as compared to group B. 

 

Treat 

ment 

times 

Group A Group B U- 
 

value 

Z-value p-value 

Mean SD Mean 

rank 

Mean SD Mean 

rank 

Day 2 4.44 0.98 12.17 5.94 0.87 24.83 48.00 -3.5910 0.0003* 

Day 7 1.11 0.90 10.94 2.94 0.94 26.06 26.00 -4.2870 0.0001* 

Diff 3.33 0.91 21.78 3.00 0.34 15.22 103.00 1.8509 0.0642 
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Graph 4: Comparison of Group A and Group B with Swelling scores at different treatment time 

points 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4: Comparison of Group A and Group B with Swelling scores at different treatment time 

points by Mann-Whitney U test 

 

Treatment 

times 

Group A Group B U- 
 

value 

Z-value p-value 

Mean SD Mean 

rank 

Mean SD Mean 

rank 

Day 2 0.67 0.59 12.42 1.61 0.61 24.58 52.50 -3.4486 0.0006* 

Day 7 0.11 0.32 15.50 0.44 0.51 21.50 108.00 -1.6927 0.0905 

Diff 0.56 0.51 14.11 1.17 0.62 22.89 83.00 -2.4836 0.0130* 

2.50 

2.00 

1.61 

1.50 

1.00 

0.67 
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0.11 

0.00 

-0.50 

Group A Group B 

M
e
a
n

+
/-

S
D

 



33  

 

 

 

Graph 5: Comparison of Group A and Group B with Edema scores at point A at different 

treatment time points 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Table 5: Comparison of Group A and Group B with Edema scores at point A at different 

treatment time points by Mann-Whitney U test 

 

Treatment 

times 

Group A Group B U- 
 

value 

Z-value p-value 

Mean SD Mean 

rank 

Mean SD Mean 

rank 

Day 0 11.77 2.31 18.64 12.06 1.51 18.36 159.50 0.0633 0.9495 

Day 2 11.78 2.32 18.39 12.19 1.44 18.61 160.00 -0.0475 0.9621 

Day 7 11.77 2.31 18.61 12.07 1.51 18.39 160.00 0.0475 0.9621 

Day 0 to 

Day 2 

0.01 0.05 14.06 0.13 0.13 22.94 82.00 -2.5153 0.0119* 

Day 0 to 

Day 7 

0.00 0.00 18.00 0.01 0.02 19.00 153.00 -0.2689 0.7880 

14.0 

 
12.0 

11.7 12.0 11.7 12.1 11.7 12.0 

10.0 
 

 

8.0 

 

 

6.0 

 

 

4.0 

 

Group A Group B 

M
e
a
n

+
/-

S
D

 



34  

M
ea

n
+

/-
S

D
 

 
 

Table 6: Comparison of Group A and Group B with IL 6 levels at different treatment time points by 

Mann-Whitney U test 

 
 

Treatment 

times 

Group A Group B U- 
 

value 

Z-value p-value 

Mean SD Mean 

rank 

Mean SD Mean 

rank 

Day 0 1.28 0.74 20.83 0.95 0.58 16.17 120.00 1.3130 0.1892 

Day 2 1.82 0.77 15.36 2.56 1.34 21.64 105.50 -1.7718 0.0764 

Day 7 0.85 0.62 16.58 1.02 0.67 20.42 127.50 -1.0757 0.2821 

Day 0 to 

Day 2 

0.54 1.11 14.61 1.61 1.43 22.39 92.00 -2.1989 0.0279* 

Day 0 to 

Day 7 

-0.42 0.59 15.53 0.08 0.76 21.47 108.50 -1.6768 0.0936 

*p<0.05 

 

Graph 6: Comparison of Group A and Group B with IL 6 levels at different treatment time 

points 
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DISCUSSION 
 

 

 

The present randomized controlled trial was carried out on 36 participants presented to the 

Department of Periodontics and Oral Implantology, S.D.M College of Dental Sciences and 

Hospital, Dharwad. Patients with chronic periodontitis were randomly divided into two groups 

and had undergone surgical pocket reduction therapy with or without local infiltration of 8 mg 

of dexamethasone. 

Periodontitis is characterized by progressive destruction of the tooth-supporting apparatus. Its 

primary features include the loss of periodontal tissue support manifest through clinical 

attachment loss (CAL) and radiographically assessed alveolar bone loss, presence of periodontal 

pocketing and gingival bleeding as defined by Papapanou et al. in 2018.42 If left untreated, it 

may lead to tooth loss, although it is preventable and treatable in the majority of cases. The 

treatment includes both non-surgical and a surgical approach, depending on the severity of the 

condition. For patients who do not respond well to non-surgical periodontal treatment, open-flap 

debridement (OFD) is an effective therapeutic method and is routinely performed.43 

The management of pain in surgical patients has shifted opioid administration, to various 

natural and synthetic non opioid drugs. These non-opioid drugs have demonstrated a benefit in 

patient outcomes following a surgical procedure with a comparatively lesser side effects with 

an acceptable pain score. It is believed that preventive analgesia promotes better clinical 

outcomes for pain prevention than treatment initiated after surgery. However, clinical trials and 

systematic reviews have failed to demonstrate this superiority, possibly due to the use of short- 

acting drugs such as ibuprofen and diclofenac44. These drugs cover the period of surgery but 

not the immediate postoperative period, in which the nociceptive stimuli can be generated 

intensely for 12 to 48 hours. This study's examination of an 8-hour period on the first day of 

surgery is justified because postoperative pain typically lasts 24 hours, peaking at 6 to 8 hours. 

With the surgical procedure used, a strong decrease in pain intensity values was observed in the 

control group on the 2nd postoperative day. Then an effective single-dose preventive 
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medication should work for 24 hours, which is the case with dexamethasone and etoricoxib.24 
 

 Dexamethasone is a synthetic steroid that has been used for many years in the clinical routine 
 

due to its anti-inflammatory, anti-allergic and immunosuppressive properties. The analgesic 

properties of dexamethasone have not been as widely acknowledged in the literature. As per our 

knowledge, this is the first randomized control study to analyze the analgesic and anti- 

inflammatory action of dexamethasone when locally infiltrated at the surgical site. 

The effect of various steroid on postoperative pain intensity has been mostly studied using the 

Visual Analogue Scale (VAS) and is considered to be most reliable21, therefore in present study 

the same method of pain assessment was used. However, both pain scores are influenced by the 

psychological characteristics of patients, such as pre-existing psychological status, previous pain 

experiences and multiple other factors. 

In the present study we have found that the pain & edema scores were comparatively lower in 

test group on 0 to 7th day of surgery as compared to control group, the difference in the pain 

scores were statistically significant respectively. Various mechanism as mentioned in 

literature includes that the Dexamethasone acts by suppressing the migration of neutrophils 

and decreasing lymphocyte colony proliferation. 

It also reduces the permeability of capillaries. Production of prostaglandins and several other 

mediators of inflammation like IL-6, tumor necrosis factor alpha (TNF alpha), platelet 

activating factor (PAF). Cytokines are interfered by negative regulation of COX and other 

relevant enzymes. DXA is also known to induce formation of anti-inflammatory protein 

lipocortin. 

Dexamethasone inhibits phospholipase A2 which is responsible for release of arachidonic 

acid from phospholipid membrane which results in PG and IL synthesis that are responsible 

for the progression of inflammation. Mechanism of action of DXA at cellular levels is that it 

penetrates cells and binds to a high affinity cytoplasmic receptor protein which leads to a 

structural change in the steroid structure. The receptor complex allows its migration into the 

nucleus and binding to glucocorticoid response elements on the chromatin & transcription of 
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specific mRNA and ultimately regulates the protein synthesis. This process takes at least 30 

to 60 minutes. Effects of corticosteroids are not immediate but once the appropriate proteins 

are synthesized effects persist much longer than the steroid itself. Schmelzeisen and Frolich 

15,17 discovered in their study that dexamethasone given orally decreased pain by 50% and the 

requirement for postoperative analgesics by 37%. Pedersen investigated the efficacy of 

preventative dexamethasone on pain and swelling following extraction of an impacted 

mandibular molar in double-blind research. 30% less postoperative pain was experienced. 

Baxendale et al.13examined the impact of single-dosage of oral dexamethasone, 8 mg, on 

postoperative problems following third molar extraction and discovered a substantial decrease 

in pain in a randomized, double-blind research. The majority of research on oral surgery 

postoperative discomfort is based on dental implant insertion and impacted tooth removals.41 

It provides a straight forward, painless, less intrusive, and economically advantageous method 

of minimizing surgical side effects. Further studies need to be conducted in the future to prove 

the effectiveness of corticosteroids in post operative management of surgical procedures done 

under local anesthesia. 

 
 

IL-6 is establishing to be a major endogenous protein mediator of the acute phase inflammation 

and is a reliable biomarker. It has also been established as parameter for assessment of inflammation. 

In the present study we found that the IL-6 levels showed significant difference between baseline 

and day 2 between the groups irrespective of local infiltration of DXA whereas when the difference 

was analyzed between the test and control group there was a significant difference on day 0 to 2 

whereas no significant difference was observed between the groups from day 0 to day 7. This in 

accordance to a study done by Maniar et al wherein IL-6 was seen to be a major endogenous protein 

mediator of the acute phase inflammation which returned to normal level soon after surgery. This 

can be justified as, IL-6 is an acute inflammatory cytokine which is produced by monocytes and 

macrophages and its levels has shown to be increased in first few days of acute injury and is reduced 

subsequently. DXA has shown to have anti-inflammatory action as its local administration has 
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significantly reduced IL-6 levels in saliva of test group. 

 
To evaluate the potential negative effects of corticosteroids on wound healing following surgery, 

larger patient samples are required.24,25.43,45 

An effective single-dose of preventive drug should work for 24 hours, which is the case with 

dexamethasone and etoricoxib. Waiting for the onset of pain after surgery to medication leads 

to unnecessary discomfort and may reduce the effectiveness of subsequent treatment.45 

 
Traditional NSAIDs involve fewer side effects related to gastrointestinal problems; the lack of 

inhibition of platelet aggregation, which can lead to peri-operative bleeding complications when 

preventive medication is used; long duration of action and elimination half-life; and greater and 

long-lasting pain relief. In addition, side effects associated with the use of COX-2 selective 

drugs, such as kidney or cardiovascular problems, have only been observed with chronic use.34 

Corticosteroids are known adjuncts in surgery to suppress tissue mediators of inflammation, 

thereby reducing fluid transudation and reducing oedema. Some reduction in postoperative pain 

is generally associated with reduction in oedema, and corticosteroids have some inhibitory 

effects on prostaglandins. Nevertheless, steroid use by itself does not have a clinically 

meaningful analgesic effect. In fact, by reducing endorphin levels, the administration of 

steroids may improve the patient's reaction to pain.26 Many patients also experience a mild 

euphoric, or mood-altering, effect of steroids, which theoretically could help them cope with 

post-surgical sequelae, but this effect is poorly studied in post-surgical dental patients and 

could be very variable. Long-term use of steroids may delay healing and increase 

susceptibility to infection, but these effects are not clinically significant with typical short-term 

use protocols in oral surgery.43 

Dexamethasone in particular appears to reduce pain after surgery. We reported a statistically 

significant decrease in patient’s pain perception when comparing the control treatment. It was 

observed that there was a significant reduction of pain in the test group from day 0 to day 7. 

This appears to be largely consistent with the existing literature. However, data from the 
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subgroup analysis showed that group A (least local powder application) experienced a 

significantly greater reduction in pain perception after therapy. An explanation for this could 

be due to the instrument used to record pain (VAS), although this finding is corroborated by 

the consistent reduced pain perception at both day 2 and day 7.45 

Dexamethasone reduces pain and swelling within the first postoperative week after periodontal 

flap surgery and should be considered a useful adjunct to perioperative management in patients 

who have undergone other periodontal surgeries. 

Though, to our knowledge, this study, is first of its kind, further research to evaluate the benefits 

and potential negative effects of dexamethasone on wound healing post periodontal surgeries 

with larger sample size needs to be carried out. 
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CONCLUSION 
 

 

 

The results of this study suggest that preoperative intraoral submucosal dexamethasone significantly reduces pain 

and swelling during the short-term postoperative period when compared with control. Many researchers have 

identified a number of risk factors for oedema, discomfort, and swelling following surgery, including age, gender, 

smoking, dental hygiene, the length and complexity of the procedure, and surgical expertise. The results of this 

study could have substantial practical ramifications because submucosal dexamethasone injection is a successful 

therapeutic approach for enhancing patient quality of life. Overall, this study has demonstrated that submucosal 

dexamethasone is an effective substitute for intravenous dexamethasone. The process is fairly straight forward, 

less intrusive, painless (when administered in a region that has been sedated), convenient for the surgeon and 

patient, and provides an affordable alternative for the common patient discomfort related to surgical periodontal 

operations. After surgery, injections provide the benefit of concentrating the medication close to the operative site 

with reduced systemic absorption. 

 
 

The conclusions that could be drawn from this study: 

 

1. Intraoral submucosal administration of 8mg dexamethasone was effective in reducing the post-surgical 

morbidities like inflammation, edema and pain. 

2. The levels of salivary IL-6, a mediator of the acute phase inflammation reduced on day 2 as compared to 

the control group though there was no statistically significant difference in between the two groups on 

day 7 post periodontal surgery. 

3. Submucosal Dexamethasone could be considered as an alternative to oral medications in order to bring 

about reduction in pain and swelling within the first postoperative week after periodontal flap surgery. 
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SUMMARY 
 

 

This study aimed at evaluating the effects of effect of intraoral submucosal injection of 8mg 

dexamethasone on post operative morbidity after periodontal flap surgery a clinic -biochemical 

study. 

A corticosteroid called dexamethasone significantly reduced the patient's swelling and pain 

following a surgical endodontic surgery, as well as helped the patient recover more quickly. It 

provides a straightforward, painless, less intrusive, and economically efficient method to lessen 

the aftereffects of surgery. Dexamethasone is administered after many surgical procedures for 

reducing inflammation where it is generally administered IV or IM but there are not many 

studies with intraoral submucosal administration. The intraoral submucosal administration of 

dexamethasone has to be evaluated post periodontal flap surgery which will be helpful in 

management of morbidity 

The purpose of the study was to evaluate 

 
A) Primary objective: To evaluate the effect of intraoral submucosal administration of 

dexamethasone after periodontal flap surgery 

B) Secondary objective: To evaluate the effects on post-surgical morbidities like pain and 

swelling and levels of inflammatory mediator (IL-6) in saliva. 

36 participants requiring periodontal flap surgery will be selected and informed written consent 

is obtained from all before being included in the study. They will be divided into two groups 

of 18 namely: 

1. Test group (receiving dexamethasone) 

 
2. Control group 
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Out of the 36 participants 18 received intraoral submucosal injection of 8mg dexamethasone 

while that of the control group did not receive any dexamethasone administration. Pain 

estimation done with VAS, swelling evaluation, edema was checked by tape measurement 

method and IL-6 levels in saliva were evaluated at follow-up days namely day 0, day 2 and day 

7. ELISA testing was conducted to estimate IL-6 levels which was further used to evaluate the 

inflammation course after the procedure. Statistical analysis of the data concluded that 

dexamethasone reduced the inflammation hence reducing the post operative morbidities. To 

relieve the post operative morbidities after periodontal flap surgery and provide the subject a 

comfortable experience. The local administration of Dexamethasone will be easier and will 

have minimum systemic effects compared to IV or IM. This can help in the treatment of 

subjects who are diabetic or subjects with reduced liver and kidney functions. 
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ANNEXURE I 

 



ANNEXURE II 

 

 

 

 

Department of Periodontics 

S.D.M College of Dental Sciences & Hospital 

Sattur, Dharwad-580009 

 

INFORMED CONSENT  

I hereby authorize DR. VINUTH R REVADIGAR to perform clinical/laboratory/other applicable 

investigations/procedures upon me, with regard to the proposed scientific research,  

EFFECT OF INTRAORAL SUBMUCOSAL INJECTION OF 8mg DEXAMETHASONE ON 

POST OPERATIVE MORBIDITY AFTER PERIODONTAL FLAP SURGERY: A CLINICO-

BIOCHEMICAL STUDY undertaken by him. 

I have been informed about: 

 The identity of the research team members & responsibility of the research team members 

 The aims and methods of the proposed research. 

 The purpose of the proposed research is to identify and diagnose my periodontal condition. 

 The fact that there may be tangible / no tangible benefits to myself after having undergone an 

oral examination and surgical procedure. 

 The benefits of this research adding to the existing scientific knowledge in this field that might 

reasonably be expected as an outcome of the proposed research without having a direct benefit 

to me. 

 Any foreseeable extent of information on possible current and future uses of the 



data generated from the proposed research is likely to be used for secondary purposes or would 

be shared with others, maintaining confidentiality. 

If any unforeseen condition should arise during the course of the research, calling for judgment or for 

procedures in addition to or different from those now contemplated, I further request and authorize the 

investigator(s) to do whatever may be deemed advisable. 

Further, I have been informed of methods of treatment for my periodontal condition, if any required. 

I consent to photographs of my oral and facial structures and their publication for educational and 

scientific purposes. 

I have volunteered with the freedom to participate and to withdraw from the proposed research at any 

time without penalty or loss of benefits. 

I further understand that the proposed research may have no direct tangible benefits to me and the results 

of the research may/ will provide further scientific knowledge for the betterment of the general 

population. 

I certify that I have had an opportunity to read and fully understand the terms and words within 

the above informed consent and explanation referred to or made, before I signed.  

Note: If I do not understand the English language, this informed consent was made aware to me 

in the language of my choice. 

Name and Signature of Investigator:  Dr. Vinuth R Revadigar 

Name and Signature of Volunteer/Patient:   

Name and Signature of Witness: 

 

 

                                   

 

 

 



ತಿಳುವಳಿಕೆಯುಳ್ಳ  ಒಪಿ್ಪ ಗೆ 

 

ಉದ್ದ ೇಶಿತ ವೈಜ್ಞಾ ನಿಕ ಸಂಶೇಧನೆಗೆ ಸಂಬಂಧಿಸಿದಂತೆ, ನನನ  ಮೇಲೆ ಕಿ್ಲನಿಕಲ್ / 

ಲ್ಯಾ ಬೊರೇಟರಿ / ಇತರ ಅನವ ಯವಾಗುವ ತನಿಖೆಗಳು / ಕಾಯಯವಿಧಾನಗಳನ್ನನ  

ನಿವಯಹಿಸಲು ನಾನ್ನ  ಡಾ.ವಿನ್ನತ್ ಆರ್ ರೇವಾಡಿಗರ್  ಅವರಿಗೆ ಅಧಿಕಾರ ನಿೇಡುತೆತ ೇನೆ. 

 

ಪೆರಿಯೊಡಾಾಂಟಲ್ ಫಿ್ಲಪ್ ಸರ್ಯರಿಯ ನಂತರದ ಪೇಸ್್ಟ  ಆಪರೇಟಿವ್ ಮೊರ್ಬಯಡಿಟಿಯಲಿ್ಲ  

8 ಮಿಗ್ರ ಾಂ ಡೆಕಸ ಮೆಥಾಸೊನ್ನ ಇಾಂಟ್ರರ ರಲ್ ಸಬ್ಮುಕೇಸಲ್ ಇಾಂಜೆಕ್ಷನ್ನ ಪರಿಣಾಮ: 

ಅವರು ಕೈಗಾಂಡ ಕಿ್ಲನಿಕ-ಬಯೊೇಕೆಮಿಕಲ್ ಅಧಾ ಯನದ. 

ಇದರ ಬಗೆೆ  ನನಗೆ ಮಾಹಿತಿ ನಿೇಡಲ್ಯಗಿದ್: 

ಸಂಶೇಧನಾ ತಂಡದ ಸದಸಾ ರ ಗುರುತು ಮತುತ  ಸಂಶೇಧನಾ ತಂಡದ ಸದಸಾ ರ 

ರ್ವಾಬ್ದದ ರಿ 

ಉದ್ದ ೇಶಿತ ಸಂಶೇಧನೆಯ ಉದ್ದ ೇಶಗಳು ಮತುತ  ವಿಧಾನಗಳು. 

ನನನ  ಆವತಯಕ ಸಿಿ ತಿಯನ್ನನ  ಗುರುತಿಸುವುದು ಮತುತ  ರೇಗನಿರ್ಯಯ ಮಾಡುವುದು 

ಉದ್ದ ೇಶಿತ ಸಂಶೇಧನೆಯ ಉದ್ದ ೇಶ. 

ಮೌಖಿಕ ಪರಿೇಕೆೆ  ಮತುತ  ಶಸತ ರಚಿಕ್ಲತ್ಸಸ  ವಿಧಾನಕೆೆ  ಒಳಪಟ್  ನಂತರ ನನಗೆ 

ಸಪ ಷ್್ ವಾದ / ಯಾವುದೇ ಸಪ ಷ್್  ಪರ ಯೊೇರ್ನಗಳಿಲಿ್ದಿರಬಹುದು. 

ಈ ಕೆೆೇತರ ದಲಿ್ಲ  ಅಸಿತ ತವ ದಲಿ್ಲರುವ ವೈಜ್ಞಾ ನಿಕ ಜ್ಞಾ ನವನ್ನನ  ಸೇರಿಸುವ ಈ 

ಸಂಶೇಧನೆಯ ಪರ ಯೊೇರ್ನಗಳು ನನಗೆ ನೇರ ಪರ ಯೊೇರ್ನವನ್ನನ  ಪಡೆಯದ್ 

ಪರ ಸ್ತತ ವಿತ ಸಂಶೇಧನೆಯ ಫಲ್ಲತ್ಸಾಂಶವಾಂದು ಸಮಂರ್ಸವಾಗಿ ನಿರಿೇಕೆ್ಲ ಸಬಹುದು. 

ಪರ ಸುತ ತ ಮತುತ  ಭವಿಷ್ಾ ದ ಉಪಯೊೇಗಗಳ ಕುರಿತು ಯಾವುದೇ ನಿರಿೇಕೆ್ಲತ ಮಾಹಿತಿಯ 

ವಾಾ ಪ್ತತ  

ಉದ್ದ ೇಶಿತ ಸಂಶೇಧನೆಯಾಂದ ಉತಪ ತಿತ ಯಾಗುವ ಡೇಟ್ರವನ್ನನ  ದಿವ ತಿೇಯ 

ಉದ್ದ ೇಶಗಳಿಗ್ಗಿ ಬಳಸಲ್ಯಗುವುದು ಅಥವಾ ಗೌಪಾ ತೆಯನ್ನನ  ಕಾಪಾಡಿಕಾಂಡು 

ಇತರರಾಂದಿಗೆ ಹಂಚಿಕಳಳ ಬಹುದು. 

ಸಂಶೇಧನೆಯ ಸಮಯದಲಿ್ಲ  ಯಾವುದೇ ಅನಿರಿೇಕೆ್ಲತ ಸಿಿ ತಿ ಉದಭ ವಿಸಬೇಕಾದರೆ, 

ತಿೇಪಯನ್ನನ  ಅಥವಾ ಕಾಯಯವಿಧಾನಗಳನ್ನನ  ಈಗ ಆಲೇಚಿಸಿದವರಿಗಿಾಂತ ಭಿನನ ವಾಗಿ 

ಅಥವಾ ಭಿನನ ವಾಗಿ ಹೇಳುವುದಾದರೆ, ಸಲ್ಹೆಗ್ರರೆಾಂದು ಪರಿಗಣಿಸಬಹುದಾದ 

ಯಾವುದನಾನ ದರೂ ಮಾಡಲು ನಾನ್ನ ತನಿಖಾಧಿಕಾರಿ(ಗಳನ್ನನ ) ಗೆ ವಿನಂತಿಸುತೆತ ೇನೆ 

ಮತುತ  ಅಧಿಕಾರ ನಿೇಡುತೆತ ೇನೆ. 

ಇದಲಿ್ದ್, ನನನ  ಆವತಯಕ ಸಿಿ ತಿಗೆ ಏನಾದರೂ ಅಗತಾ ವಿದದ ರೆ ಚಿಕ್ಲತೆಸ ಯ ವಿಧಾನಗಳ 

ಬಗೆೆ  ನನಗೆ ತಿಳಿಸಲ್ಯಗಿದ್. 

ನನನ  ಮೌಖಿಕ ಮತುತ  ಮುಖದ ರಚನೆಗಳಾಯಾಚಿತರ ಗಳು ಮತುತ  ಶೈಕ್ಷಣಿಕ ಮತುತ  

ವೈಜ್ಞಾ ನಿಕ ಉದ್ದ ೇಶಗಳಿಗ್ಗಿ ಅವುಗಳ ಪರ ಕಟಣೆಗೆ ನಾನ್ನ ಒಪ್ಪಪ ತೆತ ೇನೆ. 

ದಂಡ ಅಥವಾ ಪರ ಯೊೇರ್ನಗಳ ನಷ್್ ವಿಲಿ್ದ್ ಯಾವುದೇ ಸಮಯದಲಿ್ಲ  ಭಾಗವಹಿಸಲು 

ಮತುತ  ಪರ ಸ್ತತ ವಿತ ಸಂಶೇಧನೆಯಾಂದ ಹಿಾಂದ್ ಸರಿಯುವ ಸ್ತವ ತಂತರ ಾ ದಾಂದಿಗೆ ನಾನ್ನ 

ಸವ ಯಂಪೆರ ೇರಿತರಾಗಿದ್ದ ೇನೆ. 

ಪರ ಸ್ತತ ವಿತ ಸಂಶೇಧನೆಯು ನನಗೆ ಯಾವುದೇ ನೇರ ಸಪ ಷ್್  ಪರ ಯೊೇರ್ನಗಳನ್ನನ  

ಹಾಂದಿಲಿ್  ಎಾಂದು ನಾನ್ನ ಮತತ ಷ್್ಟ  ಅಥಯಮಾಡಿಕಾಂಡಿದ್ದ ೇನೆ ಮತುತ  



ಸಂಶೇಧನೆಯ ಫಲ್ಲತ್ಸಾಂಶಗಳು ಸ್ತಮಾನಾ  ರ್ನಸಂಖೆಾ ಯ ಸುಧಾರಣೆಗೆ ಮತತ ಷ್್ಟ  

ವೈಜ್ಞಾ ನಿಕ ಜ್ಞಾ ನವನ್ನನ  ನಿೇಡಬಹುದು. 

ನಾನ್ನ ಸಹಿ ಮಾಡುವ ಮೊದಲು, ಸೂಚಿಸಿದ ಅಥವಾ ಮಾಡಿದ ಮೇಲ್ಲನ 

ತಿಳುವಳಿಕೆಯುಳಳ  ಒಪ್ತಪ ಗೆ ಮತುತ  ವಿವರಣೆಯೊಳಗಿನ ನಿಯಮಗಳು ಮತುತ  ಪದಗಳನ್ನನ  

ಓದಲು ಮತುತ  ಸಂಪೂರ್ಯವಾಗಿ ಅಥಯಮಾಡಿಕಳಳ ಲು ನನಗೆ ಅವಕಾಶವಿದ್ ಎಾಂದು 

ನಾನ್ನ ಪರ ಮಾಣಿೇಕರಿಸುತೆತ ೇನೆ. 

 

ಗಮನಿಸಿ: ನನಗೆ ಇಾಂಗಿಿಷ್ ಭಾಷೆ ಅಥಯವಾಗದಿದದ ರೆ, ಈ ತಿಳುವಳಿಕೆಯುಳಳ  

ಸಮಮ ತಿಯನ್ನನ  ನನನ  ಆಯೆ್ಕಯ ಭಾಷೆಯಲಿ್ಲ  ನನಗೆ ತಿಳಿಸಲ್ಯಯತು. 

 

 

ತನಿಖಾಧಿಕಾರಿಯ ಹೆಸರು ಮತುತ  ಸಹಿ: ಡಾ.ವಿನ್ನತ್ ಆರ್ ರೇವಾಡಿಗರ್ 

 

ಸವ ಯಂಸೇವಕ / ರೇಗಿಯ ಹೆಸರು ಮತುತ  ಸಹಿ: 

 

ಸ್ತಕೆ್ಲಯ ಹೆಸರು ಮತುತ  ಸಹಿ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANNEXURE III 

 

PROFORMA 

 
 

 

 

Name of the Volunteer/Patient: 

 

 

 O.P.D. Number:                                                              Group ID: 

                                                                                                      

Age and sex:                                                                                               

 

Occupation: 

 

Address: 

 

 

 

 

Telephone No.: 

 

Chief complaint: 

 

 

Provisional diagnosis: 

 

 

Treatment: 

 

 

 

 

 

SWELLING: 

 

Day 2-                None   / Mild   / Moderate / Severe  

 

 

Day 7-               None   / Mild   / Moderate / Severe  

 



               

 

FACIAL EDEMA: 

 Measurement from tragus to 

corner of the mouth  

Measurement from tragus to 

pogonion 

Preoperative    

Day 2   

Day 7   

 

PAIN:   

 

Visual Analog Scale (VAS) score -   

(As collected from patient feedback form) 

 

INFLAMMATION: 

 

                                    Interleukin-6 (IL-6) levels in saliva 

 

Preoperative 

 

 

Day 2  

 

 

Day 7 

 

 

 

 

 

 

 



ANNEXURE IV 

PATIENT FEEDBACK FORM 

 

Name:         Date: 

OPD No.:        Age/Sex: 

Address: 

 

Contact no: 

Please answer the question yourself by writing the number that best applies. The information provided 

by you will be strictly confidential. Thank you for your participation. 

 

  PAIN SCORES:   VISUAL ANALOG SCALE. 

 

 

 

 Time interval: 

 

 2nd day: 

 

 7th day: 

 

 

     Signature- 

 

*Please complete the feedback form and return it to the doctor at the time of first recall. 

 



ANNEXURE V 
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