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ABSTRACT 
 

The aim of the study was to compare the efficacy of submucosal injection of dexamethasone and 
triamcinolone acetonide on postoperative pain, swelling, occurring after impacted mandibular third 
molar surgery. A total of 150 patients with asymptomatic, unilateral, impacted mandibular third 
molar, and without any systemic disease were included in this study. Patients were divided into 
three groups randomly, one group dexamethasone, and the second group triamcinolone acetonide 
third group placebo. Dexamethasone and triamcinolone acetonide were injected into submucosa at 
about 0.5 cm to 1 cm above the surgical area submucosally. Pain evaluation was performed by 
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visual analog scale (VAS).There were statistically significant differences between the three groups 
on the different days of the postoperative period. The effect of triamcinolone acetonide works 
postoperatively and the effect of triamcinolone acetonide on trismus and pain was better than other 
groups. There was no significant difference between the effects of dexamethasone and 
triamcinolone acetonide regarding postoperative complications. The submucosal injection of 
dexamethasone and triamcinolone acetonide might be an effective treatment following impacted 
mandibular third molar surgery, and triamcinolone acetonide could be applied as an alternative to 
dexamethasone for reducing pain post operatively for impacted mandibular third molar surgery. 
 

 
Keywords: Dexamethasone; triamcinolone; mandibular; molar; synthetic steroids; maxillofacial 

surgery. 
 

1. INTRODUCTION 
 
The common sequelae of mandibular third molar 
surgery are facial swelling, pain, and trismus, all 
of which arise as a result of tissue inflammation 
due to surgical insult. These symptoms have 
been reported to severely affect patients’ quality 
of life during the immediate postoperative period 
[1]. 
 
Impacted mandibular molars presents a common 
problem all over the world and its removal also 
may lead to other complications like pain, 
swelling etc. which leads to researchers all over 
the world to concentrate on further research. 
 
Because of their anti-inflammatory effects, 
corticosteroids have been widely tested to 
counter these sequelae [2]. This idea began with 
an editorial in 1954, when Kenny suggested 
using corticosteroids to manage postoperative 
sequelae of dentoalveolar surgery [3]. Before 
this, Stream and Horton and Spies et al. had 
already used cortisone or hydrocortisone for the 
treatment of oral diseases related to local causes 
and oral manifestations of inflammatory systemic 
disease with some success [4]. 

 
Inflammation is crucial for the body’s defense as 
concerns tissue lesions, such as those 
associated with surgical interventions. This 
process includes release of inflammatory 
mediators that result in vasodilation, increased 
vascular permeability, protein extravasation and 
other tissue phenomena at the cellular level, 
which can cause swelling, pain, increased 
temperature, erythema and loss of function [5]. 

 
Reduction of postoperative discomfort after third 
molar removal is of interest for all oral and 
maxillofacial surgeons and their patients. Many 
techniques are employed to reduce the Pain, 
swelling and trismus of third molar removal. 
Various drugs have been considered in the 

attempt to reduce the postoperative inflammatory 
response associated with lower third molar 
removal, with many published studies [6]. 
 

In 1965, Lingenerg employed dexamethasone, a 
synthetic adrenocortical steroid, to control 
swelling and reduce difficulty in mouth opening 
and pain after oral surgery. From that time 
onward, use of synthetic steroids in oral surgery 
became increasingly more popular as a function 
of their beneficial effects in the reduction of 
postinflammatory signs and symptoms [7]. 
 
Several studies have investigated the influence 
of systemic steroids administered before or after 
third molar removal with satisfactory results [8]. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Setting and Data Collection 
 

This is a Randomized controlled clinical 
conducted in patients from June 2019 to March 
2020 who had reported to Saveetha Dental 
College for treatments of mandibular third molar 
impactions. Patients reporting to the Department 
of Oral and Maxillofacial Surgery with the 
diagnosis of mandibular third molar impaction. A 
sample, which contains 150 patients, was 
enrolled for the study and Sampling is done 
using Block Randomization. 
 

2.2 Sampling 
 

The study population included patients who 
underwent treatment for mandibular third molar 
impaction and only Mesio Angular Impaction 
cases done at Saveetha Dental College by 
means of Systematic Sampling by Block 
Randomization. 
 
2.2.1 Inclusion criteria 
 

Patients of all age groups and gender with 
impacted mandibular third molars were included. 
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2.2.2 Exclusion criteria 

 
Patients with impacted teeth other than 
mandibular third molars, and common dental 
problems were excluded from the study. Other 
exclusions are: 

 
• Allergy 
• Pregnancy and breastfeeding 
• Use of antibiotic or analgesic or anti 
inflammatory drugs 
• taking any drug before the surgery. 

 

2.3 Primary Assessment Parameter 
 
2.3.1 Post-operative pain 
 
Patients were evaluated on 1st, 3rd, 5th and 7th 
post-operative days and evaluated for Duplicate 
patient records and incomplete data were 
excluded. Datas were reviewed by an external 
reviewer. Totally, n= 150 patients were included. 
Demographic data such as the patient's age, 
gender were also recorded. 
 
2.4 Data Analysis 

 
The data obtained were tabulated in Microsoft 
Excel 2016 ( Microsoft office 10) and later 
exported to SPSS (Statistical Package for                
Social Sciences) for Windows version 20.0, 
SPSS Inc, Chicago IU, USA) and subjected to 
statistical analysis. One Way Anova test was 
employed with a level of significance set at 
p<0.05. 
 

3. RESULTS AND DISCUSSION 
 
There were statistically significant differences 
between the three groups on the different days of 
the postoperative period. The effect of 
triamcinolone acetonide on pain started on the 
first day postoperatively and the effect of 
triamcinolone acetonide on trismus and pain was 
better than other groups at the third and seventh 
days. However, there was no statistically 
significant difference between the effects of 
dexamethasone and triamcinolone acetonide 
regarding postoperative complications. Gender 
distribution shows 45.33% males and 54.67% 
females [Fig. 1] age group distribution shows 21-
35 years 38%, 36-50 years 42.67%, above 50 
years 19.33% [Fig. 2], and Figs. 3, 4 shows 
triamcinolone gender and age group distribution, 
Figs. 5, 6 shows dexamethasone gender and 

age group distribution, Figs. 7, 8 shows placebo 
gender and age group distribution. 
 
Triamcinolone has mean value of 4.08 and 
standard deviation of 1.209 [Table 1], 
dexamethasone has mean value of 4.86 and 
standard deviation of 1.129 [Table 1], placebo 
has mean value of 4.90 and standard deviation 
of 1.161 [Table 1], Anova Statistical test seen in 
Tables 2, 3. 
 
The removal of impacted third molars is one of 
the most frequently performed procedures in oral 
and maxillofacial surgery [9]. Extraction of 
impacted third molar involves trauma to the soft 
tissues and bony structures of the oral cavity 
resulting in pain and swelling [10]. A number of 
studies have been conducted to evaluate the 
efficacy of corticosteroids in reducing the 
postsurgical sequelae experienced after oral 
surgical procedures, particularly after the 
removal of impacted third molar teeth and 
impacted canine. 
 
These products rapidly found their way into the 
world of sports, in particular because of their 
antiinflammatory properties [11]. Glucocorticoids 
are capable of suppressing the inflammatory 
process through numerous pathways. These anti 
inflammatory effects include inhibition of early 
processes such as edema, fibrin deposition, 
capillary dilatation, movement of phagocytes into 
the area, and phagocytic activities. Later 
processes, such as capillary production, collagen 
deposition, and keloid formation also are 
inhibited by corticosteroids [12]. 
 
Dexamethasone is especially widely used in third 
molar surgical procedures for its anti 
inflammatory action, and various doses of 
dexamethasone have been used in most of the 
previous studies [13]. 
 
Pain after surgery or trauma has always been 
associated with inflammatory mediators such as 
prostaglandins and bradykinins produced at the 
site of injury. We postulated that localized 
production of prostaglandins and bradykinins 
might not be the sole cause of postoperative 
pain. If the former was true, then administration 
of corticosteroids, in our case dexamethasone 
and triamcinolone acetonide, would have 
significantly reduced postoperative pain because 
of its inhibitory effect on prostaglandin 
production. Some authors have attributed the 
pain to tension that results from swelling [14]. 

 



Fig. 1. Pie diagram explaining gender distribution of study population. Pie diagram shows 
males 45.33%, females 54.67%. From the graph it is observed that the prevalence of females is 

Fig. 2. Age Distribution. Pie diagram showing age di
patients in 21-35 years were 38.0%,
above 50 years 19.33%. From the graph,

of 36-50 years age groups when 
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Pie diagram explaining gender distribution of study population. Pie diagram shows 
From the graph it is observed that the prevalence of females is 

more compared to males 
 

 

Age Distribution. Pie diagram showing age distribution. This graph showed that 
35 years were 38.0%, patients in 36-50 years 42.67% and patients in age group of 

From the graph, it is found that the incidence  is more among patients 
50 years age groups when compared to other age groups 
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Pie diagram explaining gender distribution of study population. Pie diagram shows 
From the graph it is observed that the prevalence of females is 

 

This graph showed that 
50 years 42.67% and patients in age group of 

it is found that the incidence  is more among patients 



Fig. 3. Triamcinolone group gender. This graph shows distribution of gender under the 
triamcinolone group. X axis represents gender group and Y axis represents number of 

patients. From the graph, it is observed that the prev

 

Fig. 4. Triamcinolone group age distribution. This graph shows distribution of age group under 
triamcinolone group. X axis represents age group and Y axis represents number of patients

from the graph, it is observed that prevalence of patients in age group of 36
when compared to other groups
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Triamcinolone group gender. This graph shows distribution of gender under the 
X axis represents gender group and Y axis represents number of 

patients. From the graph, it is observed that the prevalence of females is more compared to 
males 

 
 

Triamcinolone group age distribution. This graph shows distribution of age group under 
X axis represents age group and Y axis represents number of patients

observed that prevalence of patients in age group of 36-50years was mor
when compared to other groups 
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Triamcinolone group gender. This graph shows distribution of gender under the 
X axis represents gender group and Y axis represents number of 

males is more compared to 

Triamcinolone group age distribution. This graph shows distribution of age group under 
X axis represents age group and Y axis represents number of patients 

50years was more 



Fig. 5. Dexamethasone Gender distribution. This graph shows distribution of gender under the 
dexamethasone group. X axis represents gender group and Y

patients. From the graph, it is observed that the prevalence of fe

 

Fig. 6. Dexamethasone Age distribution. This graph shows distribution of age group under 
dexamethasone group. X axis represents
from the graph, it is observed that prevalence of patients in age group of 36

when compared to other groups
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Dexamethasone Gender distribution. This graph shows distribution of gender under the 
X axis represents gender group and Y axis represents number of 

patients. From the graph, it is observed that the prevalence of females is more compared to 
males 

 
 

Dexamethasone Age distribution. This graph shows distribution of age group under 
X axis represents age group and Y axis represents number of patients

from the graph, it is observed that prevalence of patients in age group of 36-50years was mor
when compared to other groups 
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Dexamethasone Gender distribution. This graph shows distribution of gender under the 
axis represents number of 
males is more compared to 

Dexamethasone Age distribution. This graph shows distribution of age group under 
age group and Y axis represents number of patients 

50years was more 



Fig. 7. Placebo Gender distribution. This graph shows distribution of under placebo group.
axis represents gender group and Y axis represents number of patients. From the graph, it is 

observed that the prevalence of females is more compared to mal
 

Fig. 8. Placebo Age distribution. This graph shows distribution of age under placebo group.
axis represents age group and Y axis represents number of patients. From the graph, it is 

observed that prevalence of patients in the age group of 21
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Placebo Gender distribution. This graph shows distribution of under placebo group.
axis represents gender group and Y axis represents number of patients. From the graph, it is 

observed that the prevalence of females is more compared to males

 
 

Placebo Age distribution. This graph shows distribution of age under placebo group.
axis represents age group and Y axis represents number of patients. From the graph, it is 

observed that prevalence of patients in the age group of 21- 50 years was mor
compared to other groups 
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Placebo Gender distribution. This graph shows distribution of under placebo group. X 
axis represents gender group and Y axis represents number of patients. From the graph, it is 

es 

Placebo Age distribution. This graph shows distribution of age under placebo group. X 
axis represents age group and Y axis represents number of patients. From the graph, it is 

50 years was more when 



Fig. 9. Triamcinolone age gender association. This graph shows distribution of age under 
triamcinolone group. X axis represents age group and Y axis represents number of patients. 
From the graph, it is observed that 

more when compared to other groups
 

Fig. 10. Dexamethasone Age gender association.
dexamethasone group. X axis represents age group and Y axis represents 

From the graph, it is observed that prevalence of patients in age group of 21
more when compared to other groups
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Triamcinolone age gender association. This graph shows distribution of age under 
X axis represents age group and Y axis represents number of patients. 

From the graph, it is observed that prevalence of patients in age group of 36- 50 years was 
e when compared to other groups 

 
 

Dexamethasone Age gender association. This graph shows distribution of age under 
X axis represents age group and Y axis represents number of patients.

it is observed that prevalence of patients in age group of 21- 50 years was 
more when compared to other groups 
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Triamcinolone age gender association. This graph shows distribution of age under 
X axis represents age group and Y axis represents number of patients. 

50 years was 

This graph shows distribution of age under 
number of patients. 

50 years was 



Fig. 11. Placebo Age gender association.
distribution of age under placebo group.

number of patients. From the graph,
21- 50 years was mor

 

Fig
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Placebo Age gender association. Placebo Age distribution. This graph shows 
der placebo group. X axis represents age group and Y axis represents 

From the graph, it is observed that prevalence of patients in age group of 
50 years was more when compared to other groups 

 
Fig. 12. Age gender association 
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This graph shows 
X axis represents age group and Y axis represents 

it is observed that prevalence of patients in age group of 
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Table 1. Descriptives 
 

VAS 

  N Mean Std. 
deviation 

Std. 
error 

95% Confidence 
interval for mean 

Minimum Maximum 

Lower 
bound 

Upper 
bound 

Triamcinolone 50 4.08 1.209 .171 3.74 4.42 2 7 

Dexamethasone 50 4.86 1.129 .160 4.58 5.22 2 7 

Placebo 50 4.90 1.161 .164 4.53 5.19 2 7 

Total 150 4.61 1.219 .100 4.42 4.81 2 7 
  

Table 2. ANOVA 
 

VAS 

  Sum of squares df Mean square F Sig. 

Between Groups 21.373 2 10.687 7.847 .001 

Within Groups 200.200 147 1.362     

Total 221.573 149       
 

Table 3. Multiple comparisons 
 

Dependent Variable: VAS 
Bonferroni 

(I) Group (J) Group Mean 
difference 
(I-J) 

Std. 
error 

Sig. 95% Confidence interval 

Lower 
bound 

Upper 
bound 

Triamcinolone Dexamethasone -.820
* 

.233 .002 -1.39 -.25 

Placebo -.780
* 

.233 .003 -1.35 -.21 
Dexamethasone Triamcinolone .820* .233 .002 .25 1.39 

Placebo .040 .233 1.000 -.53 .61 

Placebo Triamcinolone .780* .233 .003 .21 1.35 

Dexamethasone -.040 .233 1.000 -.61 .53 
*. The mean difference is significant at the 0.05 level 

 
Tissue injury upregulates the production of 
prostaglandins or inflammatory cytokines, as well 
as stimulates the release of neurotransmitters 
such as substance P, glutamate, and calcitonin 
gene related peptide from the terminals of 
nociceptors within the spinal cord. These 
neurotransmitters are not inhibited by 
corticosteroids. Therefore, pain still persists at a 
lower amplitude despite inhibition of prostanoid 
production [15]. 
 
The mechanism of action of steroids includes 
inhibition of enzyme phospholipase A2, which 
decreases the release of arachidonic acid from 
the cells at the inflammation site. As a result, the 
synthesis of prostaglandins and leukotrienes is 
reduced, with a consequent decrease of 
neutrophil accumulation, which at least partially 
accounts for the greater power of steroids by 
comparison to nonsteroidal antiinflammatory 
drugs [16]. 

Other approaches for control of oral surgery pain 
include maximization of drug levels at their site of 
action and minimization of systemic adverse 
effects, along with the use of combinations of 
various drugs or routes of administration for one 
and the same drug [17]. 
 
The biologic half life of dexamethasone is 36 to 
54 hours, and it is considered to be a long-acting 
steroid. The most commonly used agents are 
oral dexamethasone (Decadron) and intravenous 
or intramuscular dexamethasone sodium 
phosphate (Decadron phosphate) [18]. 
Triamcinolone is a better corticosteroid for 
intralesional injection due to its better local 
potency, longer duration of action, and lower 
systemic absorption [19]. Triamcinolone is a 
synthetic and long acting corticosteroid widely 
used to treat severe inflammatory diseases. 
Triamcinolone is widely used to treat uveitis, 
cystoid macular edema, proliferative 
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vitreoretinopathy and choroidal neovascular 
membrane secondary to age related macular 
degeneration [20]. 
 
Triamcinolone is also applied clinically as a 
therapeutic agent to treat multiple sclerosis, 
which is characterized by multi topic 
inflammation and demyelination. Meanwhile, it 
has been widely accepted that topical 
(intralesional injection) glucocorticoids (such as 
Triamcinolone) are the mainstay treatment for 
erosive oral lichen planus. Systemic and topical 
glucocorticoids are contraindicated in patients 
with ocular primary glaucoma, tuberculosis, 
herpes simplex, or acute psychosis. Other 
conditional contraindications include diverticulitis, 
Cushing’s syndrome, active or latent peptic ulcer, 
hypertension, renal insufficiency, diabetes 
mellitus, osteoporosis, and acute or extended 
infections [21]. 
 
In 2017, Shamiri et al. performed a study with 24 
patients in which they compared the efficacy of 
dexamethasone administered per the oral route 
before or immediately after surgery; the results 
showed that swelling and pain were lower at the 
analyzed time points when the drug was 
administered before surgery. In the present 
study, the greatest reduction of swelling was 
obtained when dexamethasone was used in both 
the pre and postoperative periods, with a 
consequent reduction of the pain level 16 hours 
after surgery [22]. 
 
The true contribution of steroids to pain control is 
not fully understood; it might be due to reduction 
of swelling, in which case steroids alone do not 
seem to have a clinically evident effect [23]. 
Dionne et al. [24] found high levels of 
prostaglandins expressed by COX-2, 2 to 3 
hours after surgery when placebo was 
administered instead of dexamethasone. 
Similarly, some studies that employed 
microdialysis for third molar surgery detected 
higher COX-2 mRNA levels in tissues taken from 
the site of dental extraction 2 to 3 hours after 
surgery. The same authors also found that 
dexamethasone was inefficacious to reduce the 
prostaglandin levels at the injury site, especially 
when compared with nonsteroidal 
antiinflammatory drugs [25-35]. 
 

4. CONCLUSION 
 
The submucosal application of corticosteroid 
drugs might be a relatively painless, comfortable, 
less invasive method for the patient and surgeon. 

It is also an effective, easy, and cheap method 
and its systemic effect is limited. Furthermore, 
the present study showed that administration of 
submucosal dexamethasone and triamcinolone 
produced similar effects in reducing edema, pain, 
and trismus after third molar surgery. It was 
concluded that the submucosal injection of 
dexamethasone or triamcinolone might be an 
effective treatment following impacted third molar 
surgery and that triamcinolone could be used as 
an alternative to dexamethasone. 
 

5. LIMITATIONS OF THE STUDY AND 
FUTURE SCOPE 

 

This study is of shorter duration with limited 
population. So to ascertain the findings of our 
study we have to do further studies in the future 
with large sample size and longer duration. This 
can be of helpful to find the role of submucosal 
injection of dexamethasone and triamcinolone 
acetonide for control of postoperative pain and 
swelling after impacted mandibular third molar 
surgery. 
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