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ABSTRACT 
Background

Lower impacted third molar surgical extraction usually causes post-surgical sequelae 
like pain, trismus and swelling as a result of postoperative inflammatory response.

Objective

The aim of this study was to evaluate and compare the efficacy of  single dose 
40-mg (1cc) of methylprednisolone acetate, injected into the masseter muscle, 
preoperatively one hour before the surgery or post-operatively, immediately 
following the surgical removal of impacted lower third molars, in controlling most 
common postoperative sequelae, i.e. trismus, pain and swelling of facial soft tissue.

Methods

A randomized control study was done of 60 patients. Each patient was categorized in 
two groups, group I and group II, according to the time of receiving methylprednisolone 
acetate. Group I was injected 40mg of methylprednisolone acetate into the 
masseter muscle via the intrabuccal approach, one hour before the surgery. Group 
II was injected 40mg of methylprednisolone acetate into the masseter muscle via 
the intrabuccal approach, immediately after suturing of the surgical wound. The 
washout period was one month after the first operation. Evaluation were made of 
postoperative pain, trismus and swelling. The numeric pain scale (NPS) was used for 
pain assessment.

Results

When the patients were administered methylprednisolone acetate preoperatively, 
showed superior results in terms of oral aperture, pain and all the facial swelling 
parameters, with statistically significant differences versus the postoperatively 
administered methylprednisolone acetate (p < 0.05). 

Conclusions

A single dose of 40 mg (1cc) methylprednisolone acetate injected into the masseter 
muscle preoperatively is more effective in reducing pain, trismus and swelling, when 
compared to that administered postoperatively.
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INTRODUCTION
The surgical removal of lower third molars is the most 
frequent intervention in oral surgery. This procedure is 
often associated with significant post-surgical sequelae 
like pain, trismus and swelling as a result of postoperative 
inflammatory response that may have both a biological 
and social impact.1 Careful surgical technique is effective 
in limiting tissue damage and swelling.2 Since cortisol is the 
body’s own anti-inflammatory agent, glucocorticoids may 
be the most appropriate anti-inflammatory drug to use.3 

These agents act by inhibiting the body’s inflammatory 
response to injury through various mechanisms, with a 
reduction of fluid transudation and therefore oedema. 
Prolonged corticosteroid use can delay healing and 
increase the susceptibility to infection. But single dose 
of glucocorticoid had not been documented with any 
postoperative complication in the literature.3 The biological 
half life of methylprednisolone is 18-36 hours, and it 
is considered to be an intermediate-acting steroid.2 Its 
plasma half life is 180 minutes.

Many studies with the submucosal, intraalveolar, 
intravenous, intramuscular and oral use of glucocorticoids 
had been reported.1,3-5 But the study with the intra 
masseter injection of glucoccorticoids had been rarely 
conducted. Orally and intravenously administered 
glucocorticoidsd requires frequent dosing to maintain 
blood level.3 Intramuscular administration allows the use 
of repository (acetate) drug forms, which provide a slow 
absorption and a prolonged duration of effect.6 The locally 
administered  steroids acts directly on eicosanoids and 
hence prevent inflammatory processes. Moreover, a locally 
applied glucocorticoid has direct inhibitory effect on signal 
transmission in nociceptive C-fibers and ectopic neuroma 
discharge in injured nerve.7

Since the onset of the biologic action of most of the 
glucocorticoids through altered protein synthesis takes 1 to 
2 hours, the administration of glucocorticoids 1 to 2 hours 
before surgery might be beneficial, as the inflammatory 
response to surgery are activated immediately after 
the incision.7 Rarely any study comparing the merit and 
demerit of timing of intra masseter muscle administration 
of the glucocorticoids during surgical removal of lower third 
molars is been reported in literature. But still, being paucity 
of literature, the present study was to evaluate and compare 
the efficacy of single dose 40 mg (1cc) methylprednisolone 
acetate when injected into the masseter muscle via the 
intrabuccal approach, preoperatively, one hour before 
surgery or post-operatively, immediately following 
the surgical removal of lower third molars under local 
anesthesia, in controlling most common postoperative 
squeal, i.e. trismus, locoregional pain and swelling of facial 
soft tissues.

METHODS
A randomized, control study was done of 60 patients with 
average age of 30 years (range 18 – 42 years) who have 
visited outpatient Department of Oral and Maxillofacial 
Surgery from January 2013 to July 2013. The inclusion 
criteria were: healthy subjects, aged over 18 years who had 
bilateral symmetrically impacted mandibular third molars 
and required extraction of both the lower third molars. 

Exclusion criteria included a history of immunocompromised 
disease, a history of allergy to amide type of local 
anaesthesia, bisulphide; contraindication of corticosteroids; 
recent use of anti-inflammatory drugs or antibiotics within 
past 1 month; pregnant and lactating women; long term 
use of any drug; or those who used other drugs during the 
observation period. The study protocol was reviewed and 
approved by the institutional ethical committee. Informed 
consent was obtained in all cases before surgical extraction.

The same surgeon operated on all the patients using 
a standard technique. Both extractions on the same 
patient were carried out at the interval of one month. 
Anesthesia was by standard inferior alveolar nerve block 
and long buccal nerve block using 1.8 ml of 2% lignocaine 
hydrochloride with adrenaline 1: 80,000. Triangular 
mucoperiosteal flap was reflected and the underlying 
bone was exposed. Then ostectomy and tooth sectioning 
was done as required, under continuous irrigation with 
normal saline. After complete extraction of tooth, socket 
was debrided, irrigated, hemostasis achieved and flap was 
sutured back by interrupted sutures using 3-0 black silk. 
The following postoperative medication were prescribed: 
Amoxicillin 500 mg p.o. every 8 hours during 7 days or 
erythromycin 500 mg p.o. every 8 hours during 7 days for 
patients allergic to penicillin; diclofenac sodium 50 mg 
p.o. every 8 hours during 3 days, and 0.12% chlorhexidine 
mouth rinses twice a day for 15 days.

The patients were randomized to receive 40 mg (1cc) of 
methylprednisolone acetate injection into the masseter 
muscle via intrabuccal approach, either preoperatively 1 
hour before the surgery or postoperatively, immediately 
after the surgery. Measurements of facial parameters and 
mouth opening were made preoperatively and 2nd and 7th 
day after surgery. Unforced mouth opening was measured 
with callipers. Facial swelling was recorded as a distance 
between the following reference points on face by silk 
thread: tragus–lip commissure, gonion–lip commissure 
and gonion–external canthus of the eye. Postoperatively, 
pain was assessed by numeric pain scale (NPS) every hour 
for 6 hours from the end of surgery, and then during the 
next 3 days once in the morning and again at bedtime. 

The data was coded and entered into Microsoft Excel 
spreadsheet. The data were statistically analysed, using 
IBM SPSS Statistics (version 19.0) by means of the paired 
Student’s t test. Probabilities of less than 0.05 were 
accepted as significant.
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DISCUSSION
In day to day practice, surgical removal of the lower third 
molar is the most common procedure carried out by oral 
surgeon, which may eventually led to postoperative sequel 
like pain, trismus and swelling.5 

Numerous non-steroidal anti-inflammatory drugs such as 
ibuprofen, flubiprofen and fenbrufen have been used to 
reduce edema, pain and trismus by inhibiting prostaglandin 
synthesis. These drugs suppress the post-operative pain 
without prominent anti-inflammatory properties and hence 
cannot reduce the postoperative morbidity significantly.8

Steroids are among the most potent anti-inflammatory 
drugs, the most powerful of which are glucocorticoids.9,10 
This property of corticosteroids have led to their wide 
spread use during third molar removal.1 When single dose 
of glucocorticoid is given parenterally and preoperatively 
in combination with orally admininstered non-steroidal 
anti-inflammatory drugs, during the surgical removal 
of third molar, results in greater pain relief than did the 

administration of non-steroidal anti-inflammatory drugs 
alone.11

Glucocorticoids exert their action at virtually every step 
in the inflammatory process, which leads to decreased 
capillary dilatation, decreasing circulating lymphocytes, 
inhibiting fibroblast proliferation, and inhibiting 
prostaglandins and leukotrienes. The suppression of these 
factors exerts a profound effect on tissue inflammation and 
thus offers a potent therapeutic tool in managing patients 
postoperatively.12 It is important to keep in mind that 
glucocorticoids must be present at the site of inflammation 
to elicit their anti-inflammatory effect.13 The body’s natural 
glucocorticosteroid is hydrocortisone, also called cortisol. 
The normal daily output by the adrenal glands is reported 
to be between 15 mg and 30 mg, but up to 300 mg can be 
supplied in times of crisis.14 Gersema and Baker stated that 
the dose of glucocorticoids administered  should exceed 
the maximum daily output of endogenous steroid, for 
maximum anti-inflammatory effect.15

Steroids are contraindicated in the conditions such as 
patients with active or latent peptic ulcers, Cushing’s 
syndrome, hypertension, osteoporosis, diabetes mellitus, 
psychotic tendencies, acute or chronic infections and 
hepatic problems.1

RESULTS
There was no complication attributed to the use of 
methylprednisolone acetate or the surgical procedure.

Table 1 and 2 presents pre and post-operative measurements 
of mouth opening and facial swelling between the 
Group I and Group II. There was no significant difference 
between both the groups preoperatively. But on 2nd and 
7th postoperative day a significant statistical difference was 
observed between the groups in both mouth opening and 
facial swelling. (p<0.000)

The Group I patients who were administered 
methylprednisolone acetate preoperatively showed less 
compromised mouth opening (Table 1) and swelling (Table 
2) on 2nd and 7th day postoperatively than the patients given 
methylprednisolone acetate postoperatively. Hence, the 
difference was statistically significant.

A statistically significant decrease was noted in 
postoperative pain, 6 hours immediately after surgery and 
during 3 days after the extraction in the Group I patients 
receiving methylprednisolone acetate preoperatively 
(Table 3).

Table 1. Measurements of mouth opening (Mean ± SD) among 
groups.

Group I (cms) Group II (cms) p value

Preoperatively 4.10 ± 0.71 4.24 ± 0.87 0.45

Postoperative - 2nd 
day

3.30 ± 0.41 2.87 ± 0.38 <0.00*

Postoperative - 7th 
day

4.10 ± 0.44 3.79 ±0.47 <0.00*

*Statistically significant p < 0.0.5

Table 2. Measurements of facial swelling (Mean ± SD) among groups.

Tragus–Lip Commissure Gonion–Lip Commissure Gonion–External Canthus of the Eye

Group I (cms) Group II 
(cms)

p value Group I 
(cms)

Group II (cms) p value Group I 
(cms)

Group II 
(cms)

p value

Preoperatively 10.51 ± 0.74 10.51 ± 0.74 0.24 9.57 ± 0.60 9.59 ± 0.62 0.34 11.49 ± 0.88 11.51 ± 0.83 0.45

Postoperative - 2nd 
day

11.20 ± 0.83 11.78 ± 0.94 <0.00* 10.47 ± 1.17 11.06 ± 1.20 <0.00* 12.40 ± 1.04 12.93 ± 0.97 <0.00*

Postoperative - 7th 
day

10.61 ± 0.77 10.94 ± 0.77 <0.00* 9.62 ± 1.06 10.04 ± 1.02 <0.00* 11.60 ± 0.94 11.88 ± 0.90 <0.00*

*Statistically significant p < 0.0.5

Table 3. Measurements of postoperative pain (Mean ± SD) 
among groups according to numeric rating scale.

Group I Group II p value

Day 0 6th hour 3.80 ± 0.56 4.55 ± 0.93 <0.000*

Morning 3.23 ± 0.73 4.08 ± 0.83 <0.000*

Day 1 Night 3.10 ± 0.81 3.85 ± 0.80 <0.000*

Morning 2.28 ± 0.75 3.28 ± 0.72 <0.000*

Day 2 Night 1.78 ± 0.95 3.05 ± 0.88 0.01*

Morning 0.60 ± 0.87 1.98 ± 0.95 0.02*

Day 3 Night 0.30 ± 0.65 1.43 ± 1.01 0.01*
*Statistically significant p < 0.0.5
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In choosing an agent best suited for short-term high-dose 
therapy, a steroid with the minimal mineralocorticoid 
activity that maintains a therapeutic plasma level 
throughout the immediate postoperative period (when 
the acute inflammatory reaction is more intense) and 
produce minimal sodium retention, should be preferred.14 

Methylprednisolone meets these requirements, since 
it has no mineralocorticoid activity, the half-life is 
approximately 18– 36 h, and the drug is 5-fold more potent 
than hydrocortisone.16 The acetate forms of this drug have 
low solubility that acts as a sustained-release depot, giving 
these forms some clinical advantage when a longer effect 
is needed.17

In the present study, a single dose of 40 mg (1cc) 
methyprednisolone was selected. Single dose of 
methylprednisolone when injected i.v. showed a non-
significant decrease in plasma cortical level, hence indicated 
normal hypothalamic-pituitary-adrenal axis fuction.15,18 

Rebound swelling can occur if the duration of use of steroid  
is inadequate; therefore, it is important to maintain levels 
of short-duration steroids formulations for more than one 
day.14,16 So to prevent the rebound oedema, a sustained 
release form of steroid, such as methylprednisolone 
acetate in a higher single dose of 40 mg should be used,as 
in the present study.17

Long-term use of steroids can delay healing and increase 
susceptibility to infection, but these effects are not clinically 
significant with the typical short-term usage protocols in 
oral surgery.19 In the present study no adverse effects of 
single dose of 40 mg (1cc) methylprednisolone acetate, 
when used intramuscularly were observed or reported.

Different administration routes have been used for these 
drugs in oral surgery.20 The use of oral forms might cause 
gastrointestinal upset, and steroids are best taken with 
food.14 Effectiveness of the oral route of administration is 
dependent on patient compliance, and repeated dosing 
is required to maintain adequate blood levels during the 
postoperative period. Success of oral glucocorticosteroids 
in reducing the postoperative sequelae after third molar 
surgery is questionable.21 Studies using intravenous dosing 
suggest that a single preoperative intravenous dose results 
in immediate but unsustained improvement in pain, 
swelling, and trismus. Hence, intravenous dosing may 
require postoperative supplemental drug administration 
(oral or intramuscular) to be optimally effective.22 

Intramuscular administration allows the use of repository 
(acetate) drug forms, which provide a slow absorption 
and a prolonged duration of effect. Intramuscular dosing 
studies suggest that this route of administration can be 
effective in a single dose given either preoperatively or 
postoperatively.17,21,23 Thus intramuscular administration of  
glucocorticoids alleviate the need for repeated dosing and 
patients compliance.

Few reports of the administration of the glucocorticoids in 
the region adjacent to the surgical trauma (the masseter 

muscle in present study) have been published.21,24,25 Local 
administration of steroids seems to be more advantageous 
due to the fact that eicosanoids act locally on the tissues 
from which they are released. Several of these eicosanoids 
are responsible for vasodilation, capillary permeability, and 
chemotaxis.26 The steroids act directly on such eicosanoids 
and hence prevent inflammatory processes. Moreover, 
locally applied glucocorticoids have direct inhibitory effect 
on signal transmission in nociceptive C-fibers and ectopic 
neuroma discharge in injured nerve.7

Glucocorticoids when administered into the masseter 
muscle, reduces the postoperative sequel like swelling, pain 
and trismus following the surgical removal of lower third 
molar, which is also observed in the present study.21,24,25

Most of the effects of glucocorticoids are mediated 
through an altered protein synthesis, so onset of biologic 
action is generally 1 to 2 hours, depending on the route of 
administration. Because activation of the early mediators of 
the metabolic response to surgery occurs immediately after 
the surgical incision, the administration of glucocorticoids 
later than 1 to 2 hours before surgery might be too late 
to benefit fully from the anti-inflammatory effects of 
glucocorticoids.7

Various studies have shown that when glucocorticoid are 
administered parentally and preoperatively, the marked 
reduction in inflammation and trismus can be achieved in 
the postoperative period.15,16,25,27-29  The same was observed 
in present study.

Pain measurement is difficult to establish, because its 
perception and intensity are multifactorial, encompassing 
sensorial and affective factors. Although the NRS may 
show deficiencies regarding understanding (especially 
related to old age) and precision, it provides a validated 
and meaningful measure of pain.9 The method used in this 
study to measure facial swelling and trismus (divider and 
silk thread) is valid, easy to use and inexpensive. Other 
methodological approaches have also been described, such 
as clinical observation, subjective palpation and the use of 
malleable metal rods, a compass, photographic techniques, 
stereophotography and computed tomography.20

CONCLUSION
Hence on the basis of the present study, it can be stated 
that single dose of 40 mg (1cc) methylprednisolone in 
acetate form when used intramuscularly and administered 
adjacent to the surgical site, masseter muscle in present 
study, provide potent anti-inflammatory effect. This effect 
is significantly enhanced when the glucocorticoid are 
administered one hour before the surgery, then when 
administered postoperatively, following third molar 
surgical removal.
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