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ABSTRACT 
Background and Objectives: This study concluded that postoperative extraction of impacted lower third molars 
is often followed by complications such as pain, swelling, or limited jaw opening.  
Aim of Study: This study aimed to assess whether intramuscular dexamethasone administration in or through 
the masseter muscle is an effective measure in alleviating postoperative pain, swelling, or limited jaw opening 
that occurs after lower third molar extraction.  
Patient and Method: In total, 20 patients underwent a split mouth randomized surgical removal of impacted 
lower third molar teeth., distributed on two groups, each group presented with 10 patients, as follows: Group 
A: (study group) patients received local dexamethasone Group B: (control group) patients did not receive any 
drug intraoperatively.  
Results: 20 individuals had a total of 40 affected lower third molars extracted, split mouth design, for 4 males 
and 16 females, A statistically significant difference was detected between groups in pain scoring during third 
day assessment according to sex distribution, but for swelling and maximum mouth opening, in seventh day 
assessment there were no differences (P = 0.034, by independent t-test  
Conclusion: This study found that local dexamethasone injection after impacted lower third molar removal, 
leads to significant reduction in postoperative pain, swelling, and limited mouth opening. 
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INTRODUCTION  
Impaction refers to a condition in which a tooth 
fails to erupt through the gingiva within the ex-
pected developmental age due to failure of the 
neighboring structures to allow it to come 
through, or because there isn't adequate space in 
the dental arch.1 The classification of impacted 
lower third molars has been defined by different 
anatomical and positional parameters that help in 
the diagnosis and treatment of the impacted 
teeth.2,3 
In fact, the extraction of impacted lower third 
molars is commonly followed by postoperative 
morbidity such as pain, swelling of the face, and 
the formation of trismus, all of which often have 
a negative effect on postoperative comfort of the 
patient.3 These adverse outcomes primarily arise 
from the inflammatory response triggered by sur-
gical trauma, a process mediated by the local re-
lease of biochemical agents including prostaglan-
dins and cytokines at the operative site. These 
symptoms must always be handled correctly to 
avoid any kind of discomfort for the patient.3,4 
Corticosteroids, such as dexamethasone, have 
recently attracted significant attention for its 
powerful anti-inflammatory and anti-nociceptive 
effects. It is suggested that the corticosteroid act 
on the arachidonic acid cascade phospholipase 
A2 leading to decreased synthesis of prostaglan-
dins and leukotrienes.5 
Locally Administrated Dexamethasone minimiz-
es postoperative swelling and aids in restoration 
of mouth opening. They are more effective than 
systemic corticosteroids to get rid of trismus and 
other complications.6,7 
This study aimed to determine the efficacy of 
intramasseteric dexamethasone in relieving post-
operative complications such as pain, swelling of 
the face, and trismus (loss of mouth opening) that 
occur after impacted lower third molar extrac-
tions. 
 
METHODS 
This randomized clinical trial was conducted in 
Hawler Medical University, college if dentistry 
in Erbil, Iraq, between October 2024 and May 
2025. The duration of this study involved data 
collection, data entry, analysis of results, and fi-
nal assessment of those results. Participants in 
this research study included those above 18 years 
of age, they gave their fully informed consent 

and met criteria that involved bilateral surgical 
extraction of impacted lower third molars in a 
mesioangular relationship according to Peder-
son’s Index.7 Patients meeting any of the follow-
ing exclusion criteria were omitted from the 
study: individuals with a risk of bacterial endo-
carditis, those diagnosed with diabetes mellitus 
(controlled or uncontrolled), patients who had 
received radiotherapy to the head and neck re-
gion, individuals presenting with acute or chronic 
infections near the surgical site, those already 
undergoing antibiotic therapy for unrelated con-
ditions, pregnant or lactating women, patients on 
prolonged nonsteroidal anti-inflammatory drug 
(NSAID) or systemic corticosteroid treatment, 
and individuals with coagulation disorders. 
A total of 20 patients were recruited and treated 
using a split-mouth design, allowing each indi-
vidual to serve as their own control. Participants 
were randomly divided into two groups. In 
Group A (Study Group), an 8 mg/ 2 ml dose of 
dexamethasone was injected intra-operatively in 
the masseter muscle, in three divided dose using 
insulin syringe that 60 international units (IU) 
per each injection, figure 1, This was done after 
identifying the region by telling the participant to 
clench his teeth, after which an equal amount of 
anesthetic was given at three points: superior (at 
a 45° angle to the occlusal plane of the lower mo-
lar) and middle points (parallel to the occlusal 
plane) and at an inferior point (again at a 45° an-
gle to the occlusal plane of the lower molar). In 
Group B (Control Group), intraoperative pharma-
cologic measures were not undertaken. In all par-
ticipants, postoperative assessment of pain, 
swelling in the face, and trismus was done on the 
day of surgery, followed by assessments at the 
third and seventh days post-operatively. Pain was 
quantified using a Visual Analogue Scale 
(VAS),7 swelling in the face was marked based 
on a procedure described in a Figure 2,9 while a 
measure of trismus was determined through in-
terincisal opening between maxillary and man-
dibular incisors using a Vernier caliper.9 Data 
were analyzed using the Statistical Package for 
Social Sciences (SPSS, version 20). For descrip-
tive statistic and independent sample t-test was 
used to assess the reliability of data. A p-value of 
≤0.05 was considered as statistically significant. 
All the steps of procedure were explained in de-
tail to the patients were agreed to share and gave 
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their signatures Kurdish or Arabic in the either  
The overall facial measurement distance (X) was 
calculated using the following formula: 

X = [(a + b)/2 + c]/2, 
where a, b, and c represent the three measured dis-
tances (in millimeters). The mean value of X was 

obtained as the average of three consecutive meas-
urements. The percentage of facial swelling was 
then determined using the formula: 

Facial swelling (%)=X1−X0 / X0×100 
where X0 denotes the preoperative facial measure-
ment and X1 represents the postoperative meas-

prepared consent following, and the patients who 
give the sign of consent in Kurdish or Arabic the 
instruction of the ethical committee in college of 
dentistry, Hawler medical university for the treat-
ment were involved to the study Data collection 

was performed through direct patient interviews 
using a structured questionnaire, which included 
demographic and personal information such as the 
participant’s name, sex, age, address, and contact 
number. 

                  A                                                      B                                                       C 

Figure 1. Intraoperative study group dexamethasone injection for masseter muscle: A, 60 Unit for 
originating point; B, 60 Unit for middle zone; C,60 Unit for insertion point. 

Figure 2. Schematic representation of facial swelling measurement. (A) The linear distance from 
the corner of the mouth to the earlobe on the extraction side; (B) the distance from the earlobe to 

the mandibular angle; (C) the distance from the external canthus to the mandibular angle 
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urement.9 

RESULTS 
A total of (40) removing impacted lower third mo-
lar for (20) patients, split mouth design, for 4 
males and 16 females, as they distributed on two 
groups (Group A: study group patients receiving 
local dexamethasone 8 mg injection, Group B: 
control group patients with no any injection), and 
the surgical time from 20 minutes to 40 minutes. 
The mean age of participants was 22 years with a 
standard deviation of 3.29 years, while a range of 
18 to 29 years was recorded with a median of 21.5 
years as depicted in Table 3.1. A statistically sig-
nificant difference in regard to gender distribution 
in the third assessment of pain was determined, 
but for swelling and maximum mouth opening 
and, in seventh day assessment there was no dif-

Age Frequency Percent 

18 4 10.0 

19 8 20.0 

20 4 10.0 

21 4 10.0 

22 4 10.0 

23 8 20.0 

26 4 10.0 

29 4 10.0 

Total 40 100.0 

Table 3.1 Distribution of dental impactions per 
a patient 

Table 3.2 Proportion of patients have a pain, swelling and limited mouth opening according to 
dexamethasone injection according to sex 

variables sex N Mean Std. Deviation 
P- value 

T-test 

Pain: 3rd day 
male 8 1.38 .518 

0.034 
female 32 1.16 .369 

Swelling: 3rd day 
male 8 .63 .744 

0.506 
female 32 1.09 .689 

Maximum mouth open-

ing: 3rd day 

male 8 1.00 .000 
0.313 

female 32 .97 .177 

Pain: 7th  day 
male 8 .38 .518 

0.764 
female 32 .34 .483 

Swelling: 7th day 
male 8 .25 .463 

0.721 
female 32 .28 .457 

Maximum mouth open-

ing: 7th  day 

male 8 .25 .463 
0.721 

female 32 .28 .457 

ference (P = 0.034, by in depended (t-test), as 
show in Table 3.2. 
In assessing the postoperative pain, a statistically 
significant difference was found between the 

groups on the third postoperative day (P = 0.034; 
P < 0.05). By the seventh day, this difference was 
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Table 3.3 Proportion of patients have a pain according to dexamethasone injection in 3rd day 

  Moderate Sever Total 

Study 

Group 

N 17 3 20 

% 42.5% 7.5% 50.0% 

Control 

Group 

N 15 5 20 

% 37.5% 12.5% 50.0% 

  
N 32 8 40 

% 80.0% 20.0% 100.0% 

p- value 0.65 

*Fisher's exact test 

no longer detected (P = 0.764; P > 0.05) as shown in Table 3.3, as there was no statistically significant dif-

  Mild moderate Total 

Study Group 
N 14 6 20 

% 35.0% 15.0% 50.0% 

Control Group 
N 12 8 20 

% 30.0% 20.0% 50.0% 

Total 
N 26 14 40 

% 65.0% 35.0% 100.0% 

p- value 0.741 

*Fisher's exact test 

  Mild moderate Sever Total 

Study 

Group 

N 6 12 2 20 

% 15.0% 30.0% 5.0% 50.0% 

Control 

Group 

N 4 8 8 20 

% 10.0% 20.0% 20.0% 50.0% 

Total 
N 10 20 10 40 

% 25.0% 50.0% 25.0% 100.0% 

p- value 0.09 

Table 3.5 Proportion of patients have a swelling according to dexamethasone injection in 3rd day 
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ference between the groups. 
Table 3.4 Proportion of patients have a pain ac-

cording to dexamethasone injection in 7th day 

In the evaluation of postoperative swelling, On 
the third day, there was no statistically significant 

difference between the two groups (P = 0.506; P 
> 0.05). By the seventh day (P = 0.721; P > 0.05), 
swelling had further subsided in both groups, and 
the difference remained statistically insignificant, 
as presented in Table 3.5. 
In the assessment of maximum mouth opening, 
on the third postoperative day, there was no sta-

  Mild Moderate Total 

Study 

Group 

N 17 3 20 

% 42.5% 7.5% 50.0% 

Control 

Group 

N 12 8 20 

% 30.0% 20.0% 50.0% 

Total 

N 29 11 40 

% 72.5% 27.5% 100.0% 

p- value 0.155 

Table 3.6 Proportion of patients have a swelling according to dexamethasone injection in 7th day 

*Fisher's exact test 

more than 30 

mm 

less than 30 

mm 
Total     

Study 

Group 

N 1 19 20 

% 
2.5% 47.5% 50.0% 

Control 

Group 

N 0 20 20 

% 
0.0% 50.0% 50.0% 

Total 
N 1 39 40 

% 2.5% 97.5% 100.0% 

p- value 1.0000 

Table 3.7 Proportion of patients have a limited mouth opening according to dexamethasone injec-

tion in 3rd day. 
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Table 3.8 Proportion of patients have a limited mouth opening according to dexamethasone injec-

tion in 7th day 

  more than 30 mm less than 30 mm Total 

Study Group 
N 16 4 20 

% 40.0% 10.0% 50.0% 

Control Group 
N 13 7 20 

% 32.5% 17.5% 50.0% 

Total 
N 29 11 40 

% 72.5% 27.5% 100.0% 

p- value 0.480 

*Fisher's exact test 

tistically significant difference between the two 
groups (P = 0.313; P > 0.05). Similarly, by the 
seventh day (P = 0.721; P > 0.05), the difference 
remained statistically insignificant, as shown in 
Table 3.6. 
DISCUSSION 
Third molar removal is often the first painful and 
perceived severe postoperative symptom for third 
molar removal patients.3 Pain was assessed on the 
third and seventh postoperative days. On the third 
day, the scores of mean pain were slightly higher 
in males (1.38 ± 0.518) than in females (1.16 ± 
0.369), and this difference reached statistical sig-
nificance (p = 0.034). These outcomes suggest 
that gender may influence pain perception or re-
porting; however, the relatively smaller number 
of male participants could have amplified this 
observed effect. For this purpose, Fisher exact 
test of comparing pain between dexamethasone 
and control groups showed no statistically signifi-
cant differences either on third (p = 0.65) or sev-
enth (p = 0.741) postoperative day. In this case, 
we see that local dexamethasone injection had not 
brought about a decline in the intensity or fre-
quency of postoperative pain in comparison to no 
use of the corticosteroid.11 The findings are in 
line with some previous studies that have report-
ed that dexamethasone may diminish inflamma-
tion-related symptoms, such as swelling, without 
changing from placebo on analgesic effect; and 
that this diminishing may not be causally signifi-
cant when a single dose is administered locally. 

Nevertheless, some studies have indicated that 
corticosteroids might decrease prostaglandins and 
hence reduce nociceptor sensitization and pain 
perception.3 Possible mechanism for the discrep-
ancy in findings is that of dosage, timing of ad-
ministration, mode of delivery (systemic vs. lo-
cal) or variation in the individual pain threshold.12 
Another common postoperative complication is 
swelling and this peaks 48 to 72 hours after sur-
gery. In this study, swelling severity was classi-
fied as mild, moderate, or severe. On the third 
postoperative day, a lower incidence of severe 
swelling was seen in the study group (5.0%) than 
in the control group (20.0%). On the contrary, a 
higher incidence of moderate swelling was rec-
orded in the study group (30.0%) than in the con-
trol group (20.0%). Mild swelling was also seen 
in 15.0% of the study group versus 10.0% in the 
control group. While these trends indicate a love-
ly look at the positive impact of dexamethasone 
to decrease the enormous postoperative swelling, 
the variation was not significant statistically (p = 
0.09). Likewise, by the seventh postoperative 
day, swelling had decreased in all groups, and no 
discernible statistically difference (p = 0.155). 
More importantly, fewer study group patients had 
only mild swelling as early as the seventh day 
compared to patients in control group who expe-
rienced a slower resolution of postoperative in-
flammation.13 This is consistent with what we 
know about the known anti-inflammatory proper-
ties of corticosteroids, can prevent the synthesis 
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of inflammatory mediators such tumor necrosis 
factor alpha and interleukins. Specifically, the 
long-acting steroid dexamethasone can have anti 
edematous effects by stabilizing cellular mem-
branes and decrease capillary permeability.14 
However, trends observed in this small sample 
were not statistically significant, but these trends 
do indicate potential clinical relevance and there-
by justify the use of dexamethasone for reducing 
postoperative swelling to attain better patient 
comfort and quicker aesthetic recovery.15 
An example of inflammation of the masticatory 
muscles and surrounding soft tissue of the cheek, 
following extraction of a lower third molar, is 
trismus, which is a condition where there is lim-
ited mouth opening. Trismus was defined as the 
ability (or inability) to open the mouth more than 
30 mm in this study. With the exception of one 
patient in the study group, the vast majority of 
patients in both groups remained with mouth 
opening ≤ 30 mm in the third day and most of 
them could not even reach 30 mm with the excep-
tion of one our patient.16 
The study group had higher percentage of sub-
jects with ability to open the mouth more than 30 
mm by the seventh day, and 40.0% versus 32.5%, 
in the control group. However, the statistical anal-
ysis among the groups was not significance (p = 
0.480). The implications of these results are that 
although dexamethasone may decrease trismus 
more rapidly than would otherwise happen, and 
particularly during the peak inflammatory phase 
(between third to seventh day), it may not be 
strong enough to reach statistical significance 
even in a small cohort.17 Like swelling, trismus is 
primarily mediated by inflammatory responses of 
adjacent muscles and the surrounding tissues. An 
improvement in mouth opening in the treatment 
group might be explained by dexamethasone’s 
mechanism of reducing muscle stiffness, as well 
as interstitial fluid accumulation. However, addi-
tional evidence in a larger scale would be required 
to confirm these trends with confidence.18,19 Alt-
hough local administration of dexamethasone 
demonstrated favorable clinical effects, the results 
did not reach statistical significance, which may 
be attributable to the limited sample size and the 
short follow‑up period. Future research directed 
to optimizing administration protocols for benefi-
cial patient outcomes should be used to consider 
its use in the context of broader patient specific 

factors. 
 
CONCLUSION 
On the whole, it would appear that, based upon 
the results of this study, local dexamethasone ad-
ministration after surgical removal of impacted 
lower third teeth may have an effect in reducing 
pain, swelling, and trismus. 
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