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ABSTRACT

Objectives: A randomized prospective double-blind study was conducted to determine the efficacy of sub-mucosal local infiltration vs.
intravenous dexamethasone in reducing postoperative pain, swelling and trismus after surgical removal of impacted mandibular third molars.
Materials and Methods: Forty five patients were included in the study and were randomly divided into three groups. Each group consisted
of 15 patients for which the first and second groups were given 8 mg of dexamethasone intrlesionally & intravenously respectively, at 30 minutes
prior to surgery; the third group served as control. Duration of facial swelling was evaluated subjectively by the patients themselves. Severity of
postoperative pain was quantified by counting the number of analgesics taken by the patients during and after surgery (six subsequent days).
Postoperative trismus was determined by measuring the maximum incisal opening before surgery and on the seventh day.

Results: Results showed that duration of postoperative edema was almost the same in the three test groups. During surgery, the intravenous
dexamethasone group showed a significantly lesser pain than the other two groups; the intralesional dexamethasone group showed less marked
pain than the control group. Additionally, patients who had taken steroids had a marked increase in the incisal opening postoperatively over the
control group. Trismus was significantly reduced in the methylprednisolone group as compared to the dexamethasone group.

Conclusion: Itis concluded that both preoperative local infiltration and intravenous administration of dexamethasone significantly reduced
postoperative pain and trismus after surgical removal of mandibular third molars. An intravenous dexamethasone is more effective in reducing

postoperative inflammatory sequelae than its intralesional route.
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The role of corticosteroids in minimizing the cascade of
inflammatory response has been researched extensively!'?
in surgical removal of third molars, which is one of the most
commonly performed oral surgical procedures,” leading
to an array of complications in the form of pain, swelling,
and trismus, though controversy regarding the same still
exists.*! However, an array of other studies depicts a
marked improvement in postoperative pain and trismus with
corticosteroid administration.l®! Recently, various studies
were conducted to analyze the use of corticosteroid pre- and
postoperatively with mixed results. The hypothesis behind the
use of steroids is its action on arachidonic acid metabolism
and thus is its action on pain-causing prostaglandins, but its
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action locally is still debatable. With this background, the
current study was undertaken to comparatively evaluate
postoperative swelling, pain, and trismus in patients
undergoing postsurgical removal of impacted third molars.

Patients reporting to the Maxillofacial Surgery Department
of King George’s Medical University requiring removal of
impacted mandibular molar were taken into account. All
cases included were asymptomatic young adults in the age
group of 20—40 years. The lower third molar position was
classified with the help of orthopantomogram as horizontal,
mesioangular, distoangular, and vertical. Only mesioangular
impacted mandibular third molars, in accordance with Winter’s
classification for impacted third molars, were considered for
the study. The study was approved from Institutional Ethical
Committee and Written informed consent was taken and the
procedure was explained in detail to the patients in the language
they could understand.

Forty-five trial patients were distributed equally into three
groups by computer-generated random numbers. Further
concealment of the allocation was done by centralized
allocation system.

Three groups were created with the above considerations:

* Group A patients were administered dexamethasone
sodium phosphate injection intraperitoneal (IP) 8 mg
intravenously 30 min preoperatively

* Group B patients were administered dexamethasone
sodium phosphate injection IP 8 mg intralesionally
(submucosally) 30 min preoperatively

*  Group C patients were the control group and were not
administered any steroid.

a. Mouth opening (extent of trismus)
b. Postoperative edema (swelling)
c. Pain.

e Patients with any systemic problem
*  Pregnant or lactating mothers
e Operative procedure.

Patients in all the three samples were operated in semi-recline
position, with standard sterilization protocol followed. The
interincisal distance between maxillary and mandibular
first incisors was noted in millimeters. Local anesthesia was
provided with 2% lignocaine hydrochloride and 1:100,000

adrenaline. Surgical removal of the third molars was done by
chisel and mallet with intermittent saline irrigation, by the
same operating surgeon. Postoperative medications included
amoxicillin 500 mg tid, metronidazole 400 mg tid a day, and
a combination of ibuprofen 400 mg and paracetamol 325 mg
tid, a day for 5 days.

Postoperative assessment was done on the 5" day of the
surgical procedure. The maximum interincisal distance
was calculated in millimeters. The difference between the
pre- and post-interincisal distance was used to depict the
severity of trismus. The patient recorded the time of onset
and regression of postoperative edema. Pain evaluation was
done by calculating the number of analgesic pills consumed
in the 4 postoperative days.

Data were depicted as mean values and standard deviation.
ANOVA was used to compare the differences among the
three groups.

Patients were divided into three groups. Each group
comprised 15 patients with mean age of 24.4, 25.2, and
23.3 years, respectively. The three groups did not show
any statistically significant differences; hence though the
groups were randomized, they were still comparable. The
difference in age and sex of patients in the three groups was
not statistically significant as shown in Table 1.

While comparing the duration for which facial swelling
lasted in all the three groups, it was seen to be almost
similar in all the groups and was reported to be maximum
on the 2" postoperative day. The swelling altogether lasted
for 4-5 days. However, it was noted that significantly lesser
medication was used in Group A during surgery than that
of Group B and Group C. However, no significant difference
was reported in the total number of analgesics being taken
postsurgery in all the three groups [Table 2].

There was a significant improvement in maximum mouth
opening on the 7" postoperative day in Groups A and B as
compared to Group C (P < 0.05 and P < 0.001, respectively).
Again, as reported in Table 3, it is obvious that Group B presented
with a statistically significant increase in the incisal opening
compared to Group A on the 7" postoperative day (P < 0.02).

The anti-inflammatory properties of glucocorticoids are well
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established and published even though the mechanism of
its action is still not well documented. It is considered that
corticosteroids induce decrease in permeability of capillary
endothelium which results into reduction of edema and
inflammation by decreasing the amount of fluid, proteins,
macrophages, and inflammatory cells entering in the area
of tissue injury.l'®!

Glucocorticoids have been regularly used for the last 30 years
or more to minimize the postoperative complications
following the extraction of impacted third molars.!"?
Significant reduction in pain, swelling, and trismus™*° had
been well documented in studies, while on the other hand,
few studies have concluded that the postoperative use of
glucocorticoids does not have any tangible benefits.®!
These studies, however, are difficult to compare because
variable steroids were under evaluation using dissimilar
study designs along with variable methods of evaluation of
pain and swelling.

Moreover, it is well established that the dosage and type
along with the route of administration and duration of
usage can play a significant role on the effect of the agent.
It is the clinicians’ expertise and clinical know-how that
decide the route of administration for the drug. Although it
is the oral administration of glucocorticoids that results in
its rapid action and almost complete absorption, repeated
doses are necessary for the maintenance of optimal or
adequate blood concentration throughout the immediate
postoperative period.!"® Instantaneous blood level is
attained by intravenous route, but added armamentarium
and expertise is required.*®'?l Intramuscular route of
drug administration has shown effective results in a single
dose, administered either pre- or postoperatively.”'* All

these conducted studies point out that high dosage of
glucocorticoids when administered can result in a significant
repository effect for the first 5 postoperative days without
any requirement of additional dose. However, the additional
armamentarium along with patient discomfort and need
for experienced clinicians made these routes of drug
administration less popular.

In this study, it is expected that repository effect similar to
intramuscular route can be obtained by local infiltration of
steroid in the submucosa around the surgical site chosen.
Moreover, submucosal infiltration forbids the usage of any added
armamentarium and does not need any added clinical expertise
or experience for the procedure. These added benefits can be
considered as the advantages of submucosal technique over
intravenous or intramuscular routes of drug administration.

Avariety of corticosteroids have been explored till date.I™* In
this study, dexamethasone which is highly potent along with
high biological interminable potency and minimal sodium
retention has been chosen.

Since three-dimensional volumetric changes are involved
with swellings, evaluation of facial swellings following
surgical procedures is most perplexing. In order to access the
degree of postoperative swelling, various techniques have
been introduced.®'>”l However, most of these techniques
lack sensitivity needed for the discernment of significant
difference in swellings, at least more accurate than that
estimated by patients on their own.["8l

In the present study, the decision to make patients evaluate
themselves is deliberate, since our major concern was to
note the duration of postoperative swelling. Moreover, we
lack knowledge concerning any other objective technique
to evaluate the degree of intraoral swelling as ascertained or
comprehended by patients themselves. This study clearly points

Group Females Males Mean age

in years out that no matter what route of administration of steroids
A (intravenous dexamethasone) 9 6 244 is followed, they result in a more effectual reduction in the
B (intralesional dexamethasone) 9 6 25.2 duration of swelling when compared to the control. Appraisal
C (control) 8 7 23.3 of trismus and pain was less cumbersome because these depend
Time Group A (Intravenous dexamethasone) Group B (Intralesional dexamethasone) Group C (Control)
Day of surgery 3.7+-1.1 2.2+-0.4 59+-1.8
Total postoperative period 10.8+-.9 11.1+-6.3 11.3+-7.2

Time after surgery
Seventh day

Group A (Intravenous dexamethasone)
8.5+-5.9

Group B (Intralesional dexamethasone)
5.6+-3.1

Group C (Control)
12.3+-1.4
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mainly on patients’ cooperation. However, these two entities
relate to each other and result from surgical trauma. In a single
variable, trismus can demonstrate the most comprehensive
assessment of postoperative inflammatory reaction.!'® Due to
the lack of complete early recovery, the clinical estimation of
trismus was done on the 7" postoperative day. Groups A and
B patients presented with a significant reduction in trismus as
compared to the control group. However, the two study groups
showed difference on the effect on maximum mouth opening
reduction which was calculated pre- and postoperatively. Less
reduction in incisal mouth opening was reported in Group B as
compared to Group A on the 7" postoperative day.

The study group patients showed a lower degree of pain as
compared to the control group, but only on the day of surgical
procedure not considering any other days following the
surgery. This can be explained based on the fact that steroids
are rapidly metabolized following surgery and therefore a
single dose cannot provide continuous effect. Again, when
the day of surgery is considered, Group B patients presented
with less significant pain compared to Group A.

Results from this study point out that patients receiving
intralesional steroids experienced lesser amount of pain and
trismus as compared to those who received steroids through
intravenous route. This observation can be explained by the
fact that intralesional steroids result in an increase in local
concentration along with the provision of repository effect.
Moreover, intralesional steroids are also capable of bypassing
first-pass metabolism up to some extent when compared to
intravenous steroids.

Considering previous studies which advocate the combination
oflong-acting anesthetics with nonsteroidal anti-inflammatory
agents toward the reduction of postoperative pain, it can be
considered that future clinical trials should be done and
promoted to compare the combined effect of steroids,
on-steroidal anti-inflammatory drugs, and long-acting
anesthetics in the reduction of postoperative sequelae. In
addition to this, sensitive measuring techniques that can
quantitatively describe the reduction in postsurgical swelling
are the need of the hour.

Nil.

There are no conflicts of interest.

Montgomery MT, Hogg JP, Roberts DL, Redding SW. The use of
glucocortico-steroids to lessen the inflammatory sequelae following
third molar surgery. J Oral Maxillofac Surg 1990;48:179-87.

Gersema L, Baker K. Use of corticosteroids in oral surgery. J Oral
Maxillofac Surg 1992;50:270-77.

Sisk AL, Bonnington GJ. Evaluation of methylprednisolone and
flurbiprofen for inhibition of the postoperative inflammatory response.
Oral Surg Oral Med Oral Pathol 1985;60:137-45.

Troullos ES, Hargreaves KM, Butler DP, Dionne RA. Comparison of
nonsteroidal anti-inflammatory drugs, ibuprofen and flurbiprofen with
methylprednisolone and placebo for acute pain, swelling and trismus.
J Oral Maxillofac Surg 1990;48:945-52.

Schaberg SJ, Stuller CB, Edwards SM. Effect of methylprednisolone on
swelling after orthognathic surgery. J Oral Maxillofac Surg 1984:41:356-61.
Pedersen A. Decadronphosphate in the relief of complaints after third
molar surgery. A double-blind, controlled trial with bilateral oral surgery.
Int J Oral Surg 1985;14:235-40.

Beirne OR, Hollander B. The effect of methylprednisolone on pain,
trismus and swelling after removal of third molars. Oral Surg Oral Med
Oral Pathol 1986;61:134-38.

Weber CR, Griffin JM. Evaluation of dexamethasone for reducing
postoperative edema and inflammatory response after orthognathic
surgery. J Oral Maxillofac Surg 1994;52:35-39.

Gilman AF, Rail TW, Nies AS eds. The pharmacological basis of
therapeutics. 8th ed. New York: Pergamon Press, 1990. p. 1442-454.
Brooks PM, Kean WF, Buchanan WW. The clinical pharmacology
of anti-inflammatory agents. Philadelphia: Taylor and Francis, 1986.
p. 125.

Ware WH, Campbell JC, Taylor RC. Effect of a steroid on postoperative
swelling and trismus. Dent Prog 1963;3:116-17.

ElHag M, Coghlan K, Christmas P, Harvey W, Harris M. The anti-
inflammatory effects of dexamethasone and therapeutic ultrasound in
oral surgery. Br J Oral Maxillofac Surg 1985;23:17-23.

Huggman GG. Use of methylprednisolone sodium succinate to reduce
postoperative edema after removal of impacted third molars. J Oral Surg
1977;35:198-99.

Holland CS. The development of a method of assessing swelling after
third molar surgery. Br J Oral Surg 1979;17:104-14.

van Gool AV, Ten Bosch JJ, Boering G. A photographic method of
assessing swelling following third molar removal. Int J Oral Surg
1975;4:121-29.

Neupert EA, Lee JW, Philput CB, Gordon JR. Evaluation of
dexamethasone for reduction of postsurgical sequelae of third molar
removal. J Oral Maxillofac Surg 1992;50:1177-183.

BergeTI. Visual analogue scale assessment of postoperative swelling.
A study of clinical inflammatory variables subsequent to third molar
surgery. Acta Odontol Scand 1988;46:233-40.

Dionne RA, Wirdzek PR, Fox PC, Dubner R. Suppression of
postoperative pain by the combination of a nonsteroidal anti-
inflammatory drug, flurbiprofen and a long-acting local anesthetic,
etidocaine. J Am Dent Assoc 1984;108:598-601.

National Journal of Maxillofacial Surgery / Volume 11 / Issue 1 / January-June 2020 97



