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Abstract

Background: Surgical removal of the lower third molar is one of the most common challenges in oral surgery. Their removal is
associated with postoperative sequelae like pain, facial swelling, and trismus. All these sequelae are normal physiological
responses of the body to tissue injury associated with surgical extraction. The pharmacological management is by analgesics, anti-
inflammatory agents, and opioids perioperatively. One of the most used drugs is dexamethasone. Objective: Evaluating the
effectiveness of using a single immediate postoperative intramuscular dexamethasone injection on pain, swelling, trismus, and
tissue healing in the first seven days. Methods: A split-mouth technique was used on 16 patients with bilateral, similar impacted
mandibular third molars that were extracted; one side was given an 8mg intramuscular injection of dexamethasone (study group),
and the other side wasn’t given an injection (control group), and comparisons of the two sides were done in the following seven
days. Results: 6 patients were excluded (not meeting criteria), so only 10 were left. All records showed a decrease in pain scores
(significant only on the 1%t and 2™ days), a decrease in swelling (not significant) measurements, and a decrease in limitation of
mouth opening (significant only on the 1% day), while there were close healing scores for both groups. Conclusions: The use of a
single immediate postoperative intramuscular dexamethasone injection showed a decrease in pain scores, a reduction in trismus,
and a lessening in swelling but had trivial or no effect on healing at the operation site.
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INTRODUCTION third molar surgery are severe pain, facial swelling,

and trismus due to high blood supply in the region [4-
Surgical removal of the lower third molar is one of the 10]. The pharmacologic management of inflammation
most commonly performed minor surgical procedures essentially involves obstructing the formation of
in the oral and maxillofacial field [1-3]. In most inflammation [11]. Dexamethasone is a synthetic
patients, the post-operative impediments from lower corticosteroid that has greatly superior anti-
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inflammatory effects [12-16]. This study aimed to
evaluate the effectiveness of using a single immediate
postoperative intramuscular dexamethasone injection
regarding pain at the first seventh post-operative days,
swelling at 1st, 3rd and 7th post-operative days,
trismus at 1st, 3rd and 7th postoperative days, and
tissue healing at the 7th day postoperatively at the site
of the surgery (at suture removal).

METHODS
Study design and sampling

In this prospective split-mouth technique randomized
clinical control trial, a total number of 16 Iragi patients
aged 16-32 years, 6 males and 10 females who met the
eligibility criteria, participated in this study for the
surgical removal of bilateral similar impacted
mandibular third molars. The total number of
mandibular third molar removals was 32 teeth. Six
patients were excluded from the sample due to their
poor commitment to the timelines. So, the remaining
10 patients (with bilateral impaction) make the total
number of impacted mandibular third molars 20 teeth.
Each patient resembles the study group in which the
patient is injected intramuscularly with a single dose
of 8 mg of dexamethasone immediately
postoperatively after removal of the impacted
mandibular third molar on one side and the control
group on which the impacted mandibular third molar
on the other side is removed without usage of 8 mg of
dexamethasone. The surgery was performed on each
patient by the same operator and the same surgical
procedure for the removal of bilaterally impacted
mandibular third molars.

Inclusion criteria

Patients aged 15-40 years with bilateral similar
impacted lower third molar who need and are willing
to do surgical extraction.

Exclusion criteria

Patients who are not fulfill the inclusion criteria,
allergic to dexamethasone, who has medical
problems, those taking other medications, and
pregnant or lactating women.

Preoperative assessment

History with thorough clinical examination, including
both extraoral and intraoral examination, together
with all records through a specially designed case
sheet. Preoperative radiographic record
(orthopantomography (OPG) and/or cone bheam
computed tomography (CBCT)) to check the shape of
the crown, location and root configuration, relation to
the adjacent tooth and mandibular canal, and the status
of the adjacent tooth and the surrounding bone, as seen
in Figures 1 and 2.
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Figure 1: An OPG demonstrating a bilateral horizontally impacted
mandibular third molar.

AN L
Figure 2: A CBCT showing relation of mandibular third molar to
inferior alveolar canal: A) axial section showing the tooth position;
B) a panoramic view with tracing of IDC; C) coronal sections
showing IDC distance from third molar; and D) a three-
dimensional image illustrating the path of IAC.

Surgical procedure

The surgeries were performed by the same surgeon on
both sides for each patient under local anesthesia
(lidocaine hydrochloride 2% with adrenaline 1:10000)
by inferior alveolar nerve block, lingual nerve block,
and long buccal nerve block. Flap design was selected
according to each case, either envelope flap or
triangular in more difficult cases, but the same design
was used for both sides for each patient, as seen in
Figure 3. The flap was reflected, and surgical
extraction was done with bone removal and tooth
sectioning, then sutured using 3/0 black silk suture
using the simple interrupted suturing technique as
shown in Figure 4.
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Figure 3: A) Incision of triangular flap; and B) Reflection of the
flap.

Figure 4: Final steps in surgical procedure including “socket
inspection and then suture with black silk 3/0.
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Post-surgical instructions and medications

After surgery, all patients were given the same
instructions and standard painkillers and antibiotics to
keep them healthy. These included amoxicillin cap
500 mg or azithromycin tab 500 mg for people who
are allergic to penicillin, paracetamol tablet 1000 mg
for five days, and chlorhexidine digluconate
mouthwash. Patients in the study group were given a
single dose of 8 mg intramuscular dexamethasone
after surgery.

Outcome measurements

The variables that the study depended on to compare
between both sides of each person were postoperative
pain, degree of swelling, decrease in mouth opening,
and evaluation of healing of the surgical site. The
follow-up took place on the 1%, 3% and 7
postoperative days, except for the pain, which was
recorded daily by the patients. The operator ensured
that all patients received information about how to
assess the degree of pain, as O represents no pain and
10 the worst pain. VAS (Visual analogue scale) [8]:
The patients were educated to record the extent of pain
each day at the same time for 7 days post-operatively.
The swelling assessment was done by measuring the
distance between the specific points by using flexible
tape extending from gonion to commissure, gonion to
lateral canthus, and tragus to commissure [1]. The
dimensions measured were recorded preoperatively
(as a base record) and on the 1% 39 and 7%
postoperative days. The degree of maximum mouth
opening was recorded using a ruler, and the distance
is recorded in millimeters from the incisal edge of the
upper left central incisor to the lower left central
incisor as the patient opens his/her mouth as much as
possible preoperatively (as a base record to measure
the decreases in mouth opening) and on the 1%, 3 and
7" postoperative days. Healing was assessed on the 71"
postoperative day by using the Landry, Turnbull, and
Howley index [17], which ranges from 1 (very poor
healing) to 5 (excellent healing).

Ethical considerations

Ethical approval was obtained from the Research
Ethics Committee at the College of Dentistry,
University of Baghdad. Additionally, the study was
registered at www.clinicatrials.gov with registration
number: NCT06809855

Statistical analysis

All the data of our sample were subjected to
computerized statistical analysis using the SPSS
version 15 (2006) computer program. The statistical
analysis included both descriptive and inferential
statistics (paired sample t-test to assess the
preoperative and postoperative pain, swelling,
trismus, and healing). All information was recorded
using a specific patient case sheet.
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RESULTS

According to VAS, the mean pain scores from the 1st
to the 7th day post-operatively were recorded; all
records showed a decrease in pain scores in the study
group (3.6, 3.1, 2.3, 1.4, 1, 0.8, and 0.6) compared
with the control group (5.4,5.7,4.1, 3,2, 1.4, and 1.1).
Although all records displayed a decrease in pain
scores in the study group, the pain decrease is highly
significant on the first day and significant on the
second day, while it is not significant on the 3" to 7™
postoperative days, as seen in Table 1.

Table 1: Comparison of the pain score between control and study
groups for 7 days follow up

i Pain score |
me -value
: Control group Study group p-vald
Day 1 5.4+2.72 3.7+1.77 0.001
Day 2 5.7£2.79 3.1+2.47 0.012
Day 3 4.1+2.88 2.3+2.26 0.051
Day 4 3.0+2.71 1.442.12 0.065
Day 5 2.0£2.62 1.0+£1.63 0.128
Day 6 1.4+2.17 0.8+1.40 0.168
Day 7 1.1+1.66 0.6+1.07 0.177

Values are expressed as mean+SD.

Pain in both groups was highest on the first two days
and then dropped gradually. Patients in the control
group experienced more swelling than the study
group; the mean increase of the swelling in the control
group was 22.1, 24, 1.0, and 3.6 mm, while in the
study group the mean increase of the swelling was
14.1, 17, and 4.9 mm for the 1%, 39, 7" postoperative
days, respectively. Although there was less increase in
swelling in the study group, it did not reach a
statistically significant level, as seen in Table 2.

Table 2: Comparison of the swelling score between control and
study groups for 7 days follow up
Swelling score (mm)

oY Control group Study group e
Day 1 22.1+13.98 14.1+18.61 0.234
Day 3 24+16.63 17+23.19 0.419
Day 7 13.6+15.12 4.9+6.84 0.141

Values are expressed as mean+SD.

Records of the mean decrease in mouth opening on the
1%, 34 7t postoperative days were 13, 9.66, and 4.11
mm for the control group and 5.9, 5.3, and 2.55 mm
for the study group, respectively. Although there was
a decrease in the trismus in the study group, it was
statistically significant only on the first day, as seen in
Table 3.

Table 3: Comparison of the decrease in mouth opening in control
and study groups for 7 days follow up
Decrease of mouth opening

s Control group Study group p el
Day 1 13+£9.24 5.9+5.65 0.014
Day 3 9.66+7.04 5.3+3.13 0.122
Day 7 4.11+4.28 2.55+2.50 0.250

Values are expressed as mean+SD.

Patients in both groups had close recordings of the
healing index, but the control group had slightly
higher scores; however, they were not statistically
significant, as demonstrated in Table 4.
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Table 4: Comparison of the healing scale at day-7 between control
and study groups

Davs Healing scale value
Y Control group Study group P
Day 7 3.0+0.67 2.8+0.42 0.509

Values are expressed as mean+SD.

DISCUSSION

Surgical removal of impacted mandibular third molars
is one of the most frequent dentoalveolar surgical
procedures in the field of oral surgery [1,16].
Postoperative sequelae such as pain, swelling, and
trismus are routinely present since the procedure
involves trauma and tissue manipulation and
subsequently inflammation [5]. Many previous
studies  [7,18,19] reported the reduction of
postoperative pain, swelling, and trismus using
dexamethasone in various doses and routes of

administration. Our study used a single-dose
intramuscular 8mg injection immediately
postoperatively.  The reason  for  choosing

dexamethasone is due to its proven safety [20], while
the reason for choosing the dose is that 8 mg is more
effective than smaller doses, whereas the route of
administration in this study was immediate
intramuscular because other studies had some
drawbacks in other routes like intramuscular injection
preoperatively, in which the patient has to wait at least
one hour before the operation [21-22]. In this study,
we use a single dose to try to improve postoperative
sequelae and avoid unwanted drug side effects
resulting from more doses [23]. This clinical
prospective split-mouth technique study included 10
patients with bilaterally impacted lower third molars
with the same surgical difficulty on both sides. The
inhibition of the release of mediators (lymphokines,
prostaglandins, serotonin, and bradykinin) from the
injured tissue is what causes the effect of pain
reduction [14]. Although corticosteroids are mostly
effective during the first 24 hours after injection, their
effect can also be reflected up to three days [6]. The
facial swelling can also be a source of pain because it
tenses the tissue and causes tension pain, which
dexamethasone relieves [8]. Pain scores measured by
the VAS in this study showed a decrease in pain
among the study group during the first seven days
compared to the control group. It is a significant
decrease on the first post-operative day and a
significant decrease on the second day, while it is not
statistically significant on the other days. The action
of the dexamethasone in reducing pain post-
operatively was significant in previous studies using
different routes [8,24-26]. Some studies show no
significant decrease on the first day but a significant
decrease on the second and third days, with no
significance from the fourth to the seventh day [24].
While other studies declared that oral administration
of 8 mg of dexamethasone proved effective in
reducing pain after lower third molar surgery [27].
Swelling is caused by the inflammatory response of
the injured tissue, like hyperemia, vasodilation, and
increased capillary permeability [28]. TNF-a, IL-1,
and 1L-6 are three cytokines that increase the
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permeability of blood vessels. This raises the osmotic
pressure of the interstitial fluid, which leads to exudate
edema [29]. Dexamethasone can lower this edema. In
this study there was decreased swelling on the 1st, 3rd,
7th postoperative days, but it was not significant,
which was also seen in other studies [1,30,31].
However, others report significant reduction in the
first three days [18,24-26,32]. Our study shows a
decrease in trismus on the 1st, 3rd, 7th postoperative
days; however, this decrease is only significant on the
1st day. Some studies show significant improvement
only on the second day [27]; others show significant
reduction [8,30], while other studies suggest that a
single dose is not significant [8,25,31]. The two
groups were evaluated on the seventh day, and
generally both groups had close recordings of the
healing index, with slightly higher scores for the
control group, but the difference is trivial and non-
significant. Contrary opinions show a negative effect
on wound healing in rats [33].

Conclusion

A single dose of 8 mg intramuscular injection of
dexamethasone immediately postoperatively
significantly decreased the pain scores at all seven
postoperative days and reduced the swelling on the 1%,
39, and 7" postoperative days, but not to a statistically
significant level. It also reduced the trismus through
1%, 3 and 7" postoperative days, which was
significant only on the first day, without trivial or no
effect on healing at the operation site.
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