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Background: Surgery on the lower impacted third molar usually involves trauma in the highly vascularized loose 
connective tissue area, leading to inflammatory sequelae including postoperative pain, swelling, and general oral 
dysfunction during the immediate post-operative phase. This study aimed to investigate the effectiveness of 
preoperative injection of a single dose of 8 mg dexamethasone for postoperative pain control in lower third 
molar surgery.
Methods: A controlled, randomized, split-mouth, prospective study involving lower third molar surgery was 
performed in 31 patients. The randomized sampling group was preoperatively injected, after local anesthesia, 
with a single dose of dexamethasone (8 mg in 2 ml) through the pterygomandibular space; 2 ml of normal 
saline (with no dexamethasone) was injected as a placebo.
Results: The pain VAS score was significantly different on the day of the operation compared to the first 
post-operative day (P = 0.00 and 0.01, respectively), but it was not significantly different on the third and 
seventh postoperative day between the control and study groups. There was a significant reduction in swelling 
on the second postoperative day, and a difference between the second postoperative day and baseline value 
in the study group (P < 0.05). Trismus was highly significantly different on the second postoperative day and 
between baseline and second postoperative day between the groups (P = 0.04 and 0.02, respectively). Descriptive 
statistics and independent-samples t- test were used to assess the significance of differences.
Conclusions: Injection of 8 mg dexamethasone into the pterygomandibular space effectively reduced the 
postoperative pain and other postoperative sequalae.
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INTRODUCTION

  Lower third molar removal is a common oral surgical 
practice performed by oral and maxillofacial surgeons [1]. 
The procedure can cause trauma to the highly 
vascularized loose connective tissue area, and may cause 
acute inflammation with intense discomfort, as well as 

pain during the immediate post-operative phase [2]. 
Postoperative pain is a subjective sensation, and depends 
on various factors such as patient age, sex, anxiety, and 
surgical difficulty [3]. The pterygomandibular space is 
highly vascular with loose areolar tissue, and is one of 
the spaces related to the lower third molar region. Trismus 
is one of the clinical symptoms of pterygomandibular 
space infection [4,5]. With good surgical technique, 
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gentle manipulation of the tissue and analgesic admini-
stration after surgery can reduce postoperative side 
effects, although pain is not controlled completely in most 
cases [6,1].
  Corticosteroids have potent anti-inflammatory activity, 
and have been used at different dosages and through 
various routes of administration to lessen the inflam-
matory effects of third molar surgical removal [3,7].
  Glucocorticoids act at every step in the inflammatory 
process to decrease circulating lymphocytes, inhibit 
capillary dilatation and fibroblast proliferation, and alter 
prostaglandins and leukotrienes synthesis. As the sup-
pression of these factors exerts a profound effect on tissue 
inflammation, corticosteroids are used in surgical pro-
cedures to reduce the acute inflammatory conditions that 
occur postoperatively [8]. Acute inflammation induced by 
tissue damage plays a major role in development of 
postoperative pain. Moreover, locally applied gluco-
corticoids have a direct inhibitory effect on signal 
transmission in nociceptive C-fibers and ectopic neuroma 
discharge in injured nerves [9].
  By virtue of its potential anti-inflammatory effects, 
dexamethasone is useful in lowering pain, and is currently 
the most powerful anti-inflammatory drug, with a long 
half-life. Dexamethasone is considered safe for periods 
shorter than two weeks even in amounts above phy-
siological doses [6,10-12]. Previous studies have shown 
that the perioperative use of corticosteroids reduces 
postoperative discomfort after removal of impacted 
mandibular third molars [12,13].
  The effectiveness of dexamethasone on postoperative 
pain, swelling, and trismus seems to depend on the dose 
of the drug. Dionne et al. [14] found that administration 
of 4 mg of dexamethasone via the intravenous route one 
hour before the operation, in conjunction with admini-
stration of 4 mg of the drug via the oral route 12 hours 
after third molar surgery exerts a sufficient inhibitory 
effect on prostaglandin E2 (PGE2), and can in turn curtail 
the induction of analgesia. 
  The study showed that dexamethasone injection before 
the operation may not be required in all lower third molar 

surgeries, but is indicated for difficult cases [11,15]. 
Longer operations are typically associated with more 
pain, and the intensity of pain may increase with the 
difficulty of the operation [3].
  The postoperative experience of pain depends on the 
degree of surgical trauma suffered, requirement for bone 
tissue removal, and the extension of the periosteum. The 
role of corticosteroids in preventing postoperative pain 
is controversial. Corticosteroids are employed particularly 
after surgery to limit the accumulation of inflammatory 
mediators and reduce fluid transudation and edema 
[3,13,16].
  A previous study noted that the swelling made the 
tissue tense and caused intense pain that was decreased 
when dexamethasone was used to reduce the facial 
swelling [17]. Another study also described trismus as 
a direct result of postoperative swelling that causes 
compression of the nervous structures [18].
  The rate of absorption of a drug largely depends on 
the blood flow in the area of administration [19]. The 
pterygomandibular space is a highly vascular and loose 
areolar tissue space adjacent to the operation area. 
Therefore, we chose this space as the site of drug injection 
in order to get better absorption.
  The aim of this study was to investigate the efficacy 
of a single dose of 8 mg dexamethasone, injected pre-
operatively into the pterygomandibular space, for the 
control of postoperative pain and other sequalae in lower 
third molar surgery.

MATERIALS AND METHODS

  A controlled randomized, prospective, split-mouth 
study was done at the Department of Oral and 
Maxillofacial Surgery, Faculty of Dentistry, Mahidol 
University, and approved by The Mahidol University 
Institutional Review Board (MU-IRB), with COA No. 
MU-DT/PY-IRB 2016/021.2303. This study involved 62 
lower third molar operations in 31 patients, performed 
under local anesthesia (Table 1 and Fig. 1). The difficulty 
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Angulations of Lower Third Molars Each Side

Fig. 1. The angulations of lower third molars in this study.

Fig. 2. Facial swelling and trismus measurements. A: Gonion angle-lateral
canthal of eye; B: Tragus-commissure of mouth; C: Tragus-pogonium; D:
Maximum inter-incisal distance (MID).

Position
Class

A B C Total (%)

I 3  9 - 12 (38.71)
II 1 15 3 19 (61.29)
III - - - -

Total (%) 4 (12.90) 24 (77.42) 3 (9.68) 31 (100)

Table 1. Type of lower third molar in the patients of this study

of lower third molar surgery was evaluated according to 
the Pell-Gregory classification [20].
  The patients had similarly bilateral lower third molar, 
so we randomly divided each side into two groups. Thus, 
the study group received 8 mg of dexamethasone (4 
mg/ml in 2 ml), injected preoperatively through the 
pterygomandibular space after local anesthesia, whereas 
the control group received 2 ml of normal saline, also 
injected preoperatively through the pterygomandibular 
space after local anesthesia.
  Of the 31 patients who participated in this study, 11 
were male (22 operations: 35.48%), 20 were female (40 
operations: 64.51%) with mean age 22 (age range 16 to 
32) years. The patients were blinded to the use of 
dexamethasone, and all procedures were performed by the 
same surgeon.
  The standard surgical technique of lower third molars 
surgery was done under local anesthesia with 4% articaine 
hydrochloride with 1:100,000 epinephrine for inferior 
alveolar nerve block and long buccal nerve block. All 
the patients received amoxicillin (500 mg) at intervals of 
8 hours for 7 days, and acetaminophen (500 mg) for pain 
every 6 hours as needed.

1. Pain evaluation

  For pain evaluation, all patients were given a form to 
record visual analog scale (VAS) scores and the number 
of analgesic drugs taken. VAS scores were collected on 
the day of operation, and on the first, third and seventh 
day after surgery. The number of drug tablets taken was 
collected every day starting from the day of operation.

2. Postoperative sequalae

  Facial swelling and trismus measurements were done 
prior to the operation and on the second and seventh days 
after surgery. Three measurements for gonion angle- 
lateral canthal of the eye (Fig. 2A), tragus-commissure 
of the mouth (Fig. 2B), and tragus-pogonium (Fig. 2C) 
were taken to assess facial swelling. We evaluated trismus 
by maximum inter-incisal distance (MID) (Fig. 2D), 
which is the distance between the upper and lower incisal 
edge of central incisors (Fig. 2). 
  The data were coded and entered into the Microsoft 
excel spreadsheet. The Statistical Package for the Social 
Sciences (SPSS version 22, SPSS Inc., USA) was used 
to calculate the significance of differences between the 
study and placebo groups. Descriptive statistical para-
meters (mean, standard deviation, and independent- 
samples t-test) were used to assess the significance of 
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Evaluation day Study group (SD) Control group (SD) P-value

Pain VAS scores

Operation day 25.3 (23.1) 51.5 (29.1) 0.00*

First postop day 18.6 (17.2) 35.39 (24.89) 0.01*

Third postop day 14.2 (17.3) 23.3 (24.6) 0.1
Seventh postop day  4.71 (11.43) 11.47 (17.20) 0.07

P-value  0.00*  0.00*

Day of reaching mild pain (20 mm)  1.8 (2.6)  3.8 (2.8) 0.01*

Number
Analgesic taken

First postop day  1.9 (1.3)  2.9 (1.7) 0.01*

Second postop day  2.0 (1.7)  3.5 (1.8) 0.01*

Third  postop day  1.3 (1.5)  2.7 (2.2) 0.01*

P-value  0.93  0.01*

Table 2. Measurements of pain (VAS and number of analgesic taken) in study groups

Position measurement Evaluation day Study group (SD) Control group (SD) P-value
Gn-Lc Preoperative day (baseline) 111.8 (6.4) 111.6 (7.9) 0.88

Second postop day 115.4 (6.4) 119.6 (6.7) 0.01*

Seventh postop day 112.8 (6.0) 114.8 (6.3) 0.20
P-value   0.00*   0.00*

Differences
 Second postop day to Preoperative day   3.6 (3.2)   8.0 (6.3) 0.00*
 Seventh postop day to Preoperative day   0.9 (1.7)   3.3 (4.6) 0.01*

Tr-Com Preoperative day (baseline) 116.9 (5.7) 117.6 (6.6) 0.7
Second postop day 120.9 (5.4) 124.6 (6.8) 0.0*
Seventh postop day 118.9 (4.9) 119.7 (6.8) 0.6
P-value   0.32   0.00*

Differences
 Second postop day to Preoperative day   3.9 (3.7)   6.6 (4.6) 0.02*

 Seventh postop day to Preoperative day   1.9 (3.3)   2.1 (3.2) 0.88
Tr-Pog Preoperative day (baseline) 152.0 (10.3) 151.2 (12.7) 0.77

Second postop day 155.8 (10.3) 159.1 (10.2) 0.22
Seventh postop day 153.3 (9.9) 153.9 (10.4) 0.81
P-value   0.04*   0.02*

Differences
 Second postop day to Preoperative day   3.8 (2.7)   7.9 (9.3) 0.02*

 Seventh postop day to Preoperative day   1.3 (1.7)   2.8 (9.4) 0.39

Gn-Lc = goial angle-lateral canthal of eye, Tr-Com = tragus-commissure of mouth,  Tr-Pog = Tragus-Pogonion.

Table 3. Measurements of swelling and differences from preoperative day in study groups

difference. P < 0.05 was considered significant.

RESULTS

  A total of 62 lower third molar removals involving 31 
operations in the dexamethasone group and control 
non-dexamethasone group were performed. Operation 
times were 22.8 min for the dexamethasone group and 
21.5 min for the control (non-dexamethasone) group. 
There was no significant difference (P-value 0.3) in 
operation times between both groups.

  There was no postoperative infection. Only a case of 
lower lip paresthesia was found in the dexamethasone 
group, but it resolved two weeks after the operation. No 
other complications were found in both control and study 
groups.
  Pain VAS scores were significantly different on 
operation day and after the first day of the operation (P 
= 0.00 and 0.01, respectively), but there was no 
significant difference in VAS scores control and study 
groups on the third and seventh day after surgery. 
However, the use of analgesic drugs for pain was 
significantly different between control and study groups 
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MID Study group (SD) Control group (SD) P-value
Preoperative day (baseline) 43.9 (5.9) 43.4 (5.9) 0.70
Second postop day 33.2 (8.9) 28.3 (9.4) 0.04*

Seventh postop day 40.4 (8.1) 38.8 (8.6) 0.44
P-value  0.28  0.04*

Differences of MID
 Preoperative to Second postop day 10.8 (6.6) 15.0 (7.2) 0.02*

 Preoperative to Seventh postop day  3.5 (5.5)  4.6 (4.9) 0.42

MID: maximum inter-incisal distances.

Table 4. Measurements of trismus and differences frompre-operative day in the study groups

during the first 3 days after surgery. In this study, we 
considered a pain VAS score of 20 mm as representing 
a turning point for transforming mild pain. The number 
of day required for transforming mild pain was 
significantly different between the two groups (Table 2). 
  There was significant reduction in the magnitude of 
swelling on the second postoperative day. There was also 
a difference on second postoperative day and baseline in 
the study group compared with control group (Table 3). 
On the second day after the operation, differences in the 
measurements of trismus were highly significant between 
control and study groups (P = 0.04 and 0.02, respectively) 
(Table 4). 

DISCUSSION

  By virtue of its potential anti-inflammatory effects, 
dexamethasone is useful for lowering pain and is 
currently used in surgical procedures to reduce the acute 
inflammatory conditions that occur postoperatively [8]. 
Acute inflammation induced by tissue damage plays a 
major role in development of postoperative pain [9]. 
Dexamethasone has a long half-life, and is the most 
powerful anti-inflammatory drug whose administration is 
considered safe for periods shorter than two weeks 
[6,10-12]. Previous studies have shown that the 
perioperative use of corticosteroids reduces postoperative 
discomfort after removal of impacted mandibular third 
molars [12,13].
  In this study, we found that preoperative injection of 
8 mg of dexamethasone into the pterygomandibular space 

after local anesthesia resulted in a significant reduction 
of postoperative pain compared to control, non- 
dexamethasone study.
  Increase in operation time is typically associated with 
more pain, and the difficulty of the operation may 
increase pain [3]. The operation times in this study were 
not significantly different between both groups because 
of the type of impacted lower third molar, and the 
bilateral split-mouth study design whereby the same 
position was used, and the same operator performed 
surgery for all cases. 
  In this study, there was only one case of lower lip 
paresthesia in the test group, which was attributed to the 
deep position of the impacted lower third molar and 
surgical trauma; however, it was resolved within the 
second week after the operation. 
  Dionne et al. [14] found that administration of 4 mg 
of dexamethasone via the intravenous route one hour 
before the operation, in conjunction with administration 
of 4 mg of the drug via the oral route 12 hours after 
third molar surgery, could relieve the induction of 
analgesia. In this study, we used 8 mg of dexamethasone 
injection pre-operation. 
  This study required bone removal in all the cases, and 
tooth separation in some cases; therefore, overall the 
study can be characterized as being associated with only 
moderate technical difficulties.
  The pterygomandibular space is a highly vascular and 
loose areolar tissue space adjacent to the operation area. 
We therefore chose this space as the site of drug injection 
in order to get better absorption. The injection technique 
used in this study was similar to the inferior alveolar 
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nerve block, which is routinely used in dental practice.
  Depending on the degree of surgical trauma suffered, 
the requirement for bone tissue removal and the extension 
of the periosteum reduced the postoperative pain. In this 
study, the mean value of pain VAS scores was lower in 
the study group compared with the control group at all 
postoperative evaluations. The role of corticosteroids in 
preventing postoperative pain is controversial. 
  Corticosteroids are employed particularly after surgery 
to limit the accumulation of inflammatory mediators and 
reduce fluid transudation and edema [3,13,16]. In this 
study, the mean values for postoperative swelling were 
significantly lower in the study group compared to control 
group, especially on the second day after surgery. The 
mean difference in swelling on the second postoperative 
day versus the pre-operation baseline swelling was also 
significantly lower in the study group. A previous study 
stated that the swelling made the tissue tense and caused 
intense pain that was reduced when dexamethasone was 
used to decrease facial swelling [17].
  Another study also reported that trismus may be a 
direct consequence of postoperative swelling that then 
compresses the nervous structures [18]. In that study, 
better results were obtained in the trismus group 
compared to the control group, especially on the second 
postoperative day, and no difference in the mean value 
before operation and on the second day after surgery (P 
= 0.04 and 0.02, respectively). Therefore, trismus seemed 
to follow the postoperative swelling.
  In our study, significantly reduced pain scores were 
noted in the study group on the first postoperative day 
and on the second postoperative day (P-values of 0.00 
and 0.01), respectively. Fewer analgesic drugs were 
consumed, and the mild pain score (20 mm) was reached 
faster in the dexamethasone group of this study. Others 
have reported significant pain reduction in 4-6 hours 
postoperatively, but not later [21,22]. However, some 
studies have reported a reduction in pain 6 hours after 
extraction and during the subsequent 3 days [12,23]. 
Therefore, this may be the reason for the significant 
reduction in pain on the operative day and on the second 

postoperative day. Others have also stated reported that 
steroids can reduce the effect of analgesics taken after 
surgical removal of the lower third molar [11,24], 
consistent with our findings. However, others have found 
the anti-analgesic effect of corticosteroids to lack sta-
tistical significance (P > 0.05), despite a reduction in 
postoperative pain [14,21]. Furthermore, some studies 
have suggested that the possibility that corticosteroid 
treatment can increase patient reaction to pain, secondary 
to a suppression of endorphin β levels [3]. Nevertheless, 
many studies have reported statistically significant 
analgesic action with simultaneous corticosteroid use 
[21,25,26].
  A number of authors have reported a statistically 
significant reduction (P < 0.05) in pain after the posto-
perative administration of corticosteroids [22,27]. De 
Oliveria Jr et al. [28] suggested that preoperative 
administration of the drug provides a greater effect on 
postoperative pain. In the current study, dexamethasone 
was injected after local anesthesia but before the 
operation in order to get the maximum benefit from an 
early onset of drug action. 
  In conclusion, a single dose injection of 8 mg of 
dexamethasone into the pterygomandibular space was 
effective at reducing postoperative pain. Injection into 
this pterygomandibular space is convenient and is familiar 
to dental practitioners. Because the pterygomandibular 
space comprises loose areolar tissue, has high vascularity, 
and is adjacent to the operation area, injection of the drug 
into this space after local anesthesia ensures better 
absorption of the drug and is associated with no pain to 
patients. Preoperative injection of dexamethasone has 
better results than postoperative injection because of the 
fast onset of drug action. Therefore, we propose that 
dexamethasone injection, unless contraindicated, is the 
drug of choice for pain control during surgical removal 
of the lower third molar.
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