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ABSTRACT
Background: The purpose of this study was to evaluate and compare the effects of a single pre-operative dose of submucosal dexamethasone and methylprednisolone on post-operative pain, swelling and trismus following mandibular third
molar surgery. Methods: 40 healthy patients with Pell and Gregory’s Class II Position B impacted mandibular third molars
requiring surgical extraction were included in the study. The patients were randomly placed into two groups_ A and B of 20
patients each. After the onset of local anesthesia, 4 mg of dexamethasone and 40 mg of methylprednisolone were
administered sub-mucosally in Group A and Group B patients respectively. The surgical procedure was carried out using a
standard surgical protocol. Baseline facial measurements and mouth opening were recorded pre-operatively. Postoperative assessment of pain, facial swelling and trismus was done at 2nd, 4th and 7th post-operative days and compared
among the two groups and statistically evaluated. Results: Pre-operative baseline facial measurements and maximal
mouth opening were comparable between the two groups (p > 0.05). Statistically significant differences were noted
between the two groups in terms of facial swelling and trismus on 2nd and 4th post-operative days (p < 0.05) with
dexamethasone group showing better results but there were no statistically significant differences observed when
evaluation was done on 7th post-operative day. Group A had lower VAS scores but there was no statistically significant
difference among the two groups regarding pain controlling ability. Conclusion: Pre-emptive sub-mucosal administration
of dexamethasone effectively reduces post-operative sequelae when compared to methylprednisolone and improves
quality of life after third molar surgery.
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INTRODUCTION
The removal of impacted third molars is one of the
most commonly performed minor oral surgical
procedures. It involves trauma to adjacent soft and
hard tissues leading to an inflammatory cascade in
the postoperative period subsequently causing pain,
swelling and trismus. These symptoms affect the
quality of life in the immediate post-operative
period.[1-3] To counter these post-operative sequelae,
corticosteroids have been used widely.[4,5]
Postoperative inflammation following surgical injury
occurs due to the action of phospholipase A2 that
converts phospholipids into arachidonic acid and the
results in the synthesis of prostaglandins,
leukotrienes, or tromboxane which act as mediators
of the inflammation. Corticosteroids act in the initial
phase of inflammatory cascade by inhibiting the
enzyme Phospholipase A2 thereby inhibiting the
production of these vasoactive substances and
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decreasing post-operative inflammation.[6,7] The
symptoms are not observed immediately but peak
during 2nd day after surgery.[8] Corticosteroids may
cause complications like stomach discomfort,
indigestion, tachycardia, nausea, insomnia, metallic
taste in the mouth, but it all depends on the dose and
mode of administration of the drug. Prolonged use
can cause delayed wound healing and increase
patient’s susceptibility to infections. However, in
third molar surgery, the doses are given for shorter
duration, hence chances of adverse effects are quite
rare.[9]
Most of the studies usually compare the effect of a
single corticosteroid against a control group or
compare the effect of different routes of
administration of the same corticosteroid. The aim of
our study was to compare the effect of
dexamethasone and methylprednisolone on the postoperative sequelae as to see which drug among the
two provides better results following mandibular
third molar surgery.

MATERIALS & METHODS
The study was conducted in the Department of Oral
and Maxillofacial Surgery after being approved by
the local ethical committee. 40 healthy patients were
included in the study with no co-morbidities and
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Assessment of parameters:
Post-operative pain, swelling and trismus were
measured on 2nd, 4th and 7th post-operative days.
Pain was measured by a 10 point visual analogue
scale (VAS) in which 0 indicated no pain and 10
indicated worst possible pain. The amount of
analgesics taken by the patient during the same
period was also noted.
Baseline facial measurements were recorded preoperatively with the help of measuring tape and
similarly post-operative extraoral swelling was
recorded as the sum of the length of two lines, one
from tragus to corner of mouth and the other from
lateral canthus of eye to angle of mandible.
Maximal mouth opening was recorded as distance
between upper and lower incisors when mouth was
opened to maximum. Trimus was taken as the

difference between this reading before and after
surgery.

RESULTS
The recorded data was compiled and entered in a
spreadsheet (Microsoft Excel) and then exported to
data editor of SPSS Version 20.0 (SPSS Inc.,
Chicago, Illinois, USA). Numerical data was
expressed as mean and standard deviation (SD)
values. Student’s independent t-test and Chi-square
test were employed for comparing continuous and
categorical variables respectively. Wilcoxon test was
used for nonparametric numerical data and a p value
of less than 0.05 was considered statistically
significant.
Table 1: Comparison of duration of surgery and
number of analgesic tablets consumed
Duration of
surgery in minutes
Analgesics
consumed

Group A
mean ± SD

Group B
mean ± SD

p value

28.1 ± 4.13

27.4 ± 3.96

0.587

11.7 ± 2.03

12.3 ± 2.17

0.372

Table 2: Comparison of post-operative swelling at
different stages
Day of
evaluation

Group A
mean ± SD

Group B
mean ± SD

p value

2nd Day
4th Day
7th Day

5.25 ± 4.98
3.78 ± 3.90
0.43 ± 1.99

9.37 ± 5.85
7.03 ± 5.01
1.12 ± 2.02

0.021
0.028
0.283

Table 3: Comparison of decrease in mouth opening at
different stages
Day of
evaluation

Group A
mean ± SD

Group B
mean ± SD

p value

2nd Day
4th Day

-11.87 ± 6.73
-11. 22 ±
5.42
-5.01 ± 4.83

-18.11 ± 8.27
-17.56 ± 6.86

0.013
0.002

-5.68 ± 5.14

0.637

7th Day

Figure 1: Comparison of Post-operative VAS score

The mean duration of surgery in Group A and Group
B was 28.1 minutes and 27.4 minutes respectively
and no statistically significant difference was seen
between the two groups (p = 0.587). The amount of
analgesics consumed was compared between the two
groups and there was no statistically significant
difference noted (p = 0.372) [Table 1]. Although
pain scores were relatively lower in the
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having Class II Position B impacted mandibular
third molars according to Pell and Gregory
Classification. Patients aged less than 18 years,
immunocompromised patients, patients with known
drug allergies, those on existing antibiotic, analgesic
or steroid use, pregnant and lactating females and
those with other debilitating diseases were excluded
from the study. All the patients were informed about
the study and a written consent was obtained. The
patients were randomly allocated to Group A
(Dexamethasone
group)
and
Group
B
(Methylprednisolone group) using computer
generated table of random numbers, each group
consisting of 20 patients.
Patients were asked to rinse the oral cavity with
0.12% chlorhexidine mouthwash. Anesthesia was
achieved by giving ipsilateral inferior alveolar,
lingual and long buccal nerve blocks using 2%
lignocaine with 1:100000 adrenaline as local
anesthetic solution. After achieving complete
anesthesia, 4 mg dexamethasone or 40 mg
methylprednisolone was injected into the buccal
submucosa just buccal and distal to the third molar
keeping the needle parallel to the occlusal plane. The
patients were asked to wait for 15 minutes before the
start of the procedure. Standard Ward’s incision was
used, full thickness mucoperiosteal flap was
reflected and buccal guttering was done up to the
cemento-enamel junction of the impacted third
molar using straight handpiece and bur. The tooth
was sectioned if required and removed completely.
The socket was irrigated with normal saline and
hemostasis was achieved. The flap was
approximated and sutured with 3-0 vicryl. Time of
surgery was recorded in each patient as the time
elapsed from the first incision given to the last suture
placed. Standard post-operative instructions were
given to the patients and all the patients were
prescribed Amoxicillin 500 mg 8 hourly and
Ibuprofen 400 mg 8 hourly for 5 days. Patients were
instructed to practice good oral hygiene using
chlorhexidine mouth rinse thrice daily.
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similar studies.[1,9,18,19] Extraoral swelling following
third molar surgery results from the release of
vasoactive substances which cause fluid transudation
and edema. It has a slow onset and reaches peak
during 48 hours after the surgery. Dexamethasone
group showed better reduction in the size of swelling
in our study as compared to the methylprednisolone
group which may be attributed to the longer half-life
of the drug.[1,20]
Trismus may occur as a reaction to pain alone or to
pain in combination with muscle stiffness. Fluid
transudation within the muscles of mastication
adjacent to the surgical site may lead to muscle
stiffness.[12] Reduction in mouth opening was
observed less with dexamethasone as compared to
methylprednisolone which can be again due to
longer duration of action of dexamethasone.
Swelling and trismus were noted maximum during
2nd post-operative day, reduced gradually and faded
away by the end of 7th day. Similar results were
noted in other studies as well.[1,21]

CONCLUSION
DISCUSSION
Glucocorticoids are quite often used in surgical
practice because of their anti-inflammatory
properties. They can be classified according to their
duration of action as short, intermediate, and long
acting. Cortisol and cortisone are examples of shortacting glucocorticoids, methylprednisolone is an
intermediate-acting
glucocorticoid
whereas
dexamethasone and betamethasone are long-acting
glucocorticoids.[10] Corticosteroids are given at doses
greater than the basal level of cortisol secretion in
the body to achieve optimum anti-inflammatory
effect. Therefore, in our study 4 mg dexamethasone
and 40 mg methylprednisolone doses were employed
based on previous data available.[11,12] Pre-operative
administration was chosen based on previous studies
which showed a better outcome with pre-emptive
administration of the drug than when given postoperatively.[5,13,14] We opted for sub-mucosal
administration as the injection technique is quite
simple, less invasive, does not require special
expertise or additional armamentarium and is
convenient for the surgeon and the patient.[15,16]
There was no significant reduction in pain in the
immediate post-operative period in either group. The
possible reason for this may be the subsequent
production of neurotransmitters like Substance P and
Glutamate from the nociceptors in the spinal cord
causing central sensitization of pain and, therefore
the local production of prostaglandins and
bradykinins which are inhibited by corticosteroids
may not be the sole cause of post-operative
pain.[12,17] VAS scores showed no significant
differences between the two groups and there was no
significant effect on the amount of analgesic
consumed. Our results are in accordance with other

Pre-operative
submucosal
injection
of
dexamethasone proved to be significantly more
effective than methylprednisolone in reducing postoperative swelling and trismus. However, there was
no significant difference in pain controlling ability
between the two drugs. Based on the results of our
study, we conclude that a single dose of
dexamethasone given at the surgical site more
effectively counters post-operative sequelae and
improves quality of life following third molar
surgery. However, further studies using other
corticosteroids in different dosages and different
routes are needed to achieve more reliable results.
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