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Abstract

Background: Surgical extraction of impacted mandibular third molar is one of the commonest oral surgical
procedures. It is frequently associated with sequelae such as postoperative pain, swelling and trismus, which is
known to have an impact on the quality of life of the patients. The aim of this study was to determine the effect of
a single dose of pre-operative oral dexamethasone on postoperative pain, swelling and trismus in patients
undergoing third molar surgery at the oral and maxillofacial surgery department, Lagos State University
Teaching Hospital, Ikeja.

Materials and methods: This double-blinded randomized controlled trial was conducted at the Department of
Oral/ Maxillofacial Surgery, LASUTH. Fifty patients each that required third molar surgery were randomly
allocated into case and control groups. Subjects in case group received a single dose of oral dexamethasone 1
hour preoperatively while the control subjects received lactose tablets. All subjects had their volumetric facial
measurements, maximum inter-incisal and pain experience measured pre-operatively and also immediately after
surgery on first, second and seventh day post-operatively.

Results: There was a significant reduction in the post-operative facial swelling in the test group on the 2™ day.
There was similarly a significant reduction in trismus in the test group compared with the control group
immediately after surgery and on the 2™ and 7" days postoperatively. A significant reduction was also observed
in the pain experienced by the subjects in the case group compared to the control group on the 2" and 7" days
post-operatively but not immediately after surgery.

Conclusion: In conclusion, a single 8mg dose of oral dexamethasone was effective in significantly reducing
facial swelling, pain and trismus immediately after surgery and also on the 2™ and 7" days after mandibular
third molar surgery. It can thus be recommended that oral dexamethasone be given 1 hour pre-operatively to
provide early bioavailability of the medication.
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. Introduction

Surgical extraction of impacted mandibular third molar is one of the commonest oral surgical
procedures. It is frequently associated with sequelae such as postoperative pain, swelling and trismus?but less
associated with complications such as severe infection, nerve damage, mandibular bone fracture, temporo-
mandibular joint dysfunction and dry socket®. This sequelae and complications of third molar surgery have been
known to have an impact on the quality of life of patients®. Some methods have been used in the management of
inflammatory conditions after third molar surgery. These include surgical wound closure techniques (primary
and secondary closures)®, use of single and multiple sutures®, cryosurgery, laser and the use of medication. The
medication that are commonly used include analgesics and corticosteroids’.

Several studies have shown a positive effect in the control of post third molar surgery sequelae such as
pain, swelling and trismus when steroidal anti-inflammatory drugs were used compared to non-steroidal anti-
inflammatory drugs®*. Corticosteroids are effective in controlling acute and chronic inflammation by
interfering with the pathways of inflammatory response. They have been used before or immediately after
surgery to minimize inflammatory symptoms®. Some studies have reported that dexamethasone (a type of
corticosteroid) reduces postoperative swelling and edema by reducing inflammatory mediators from injured
tissues'>*2. The choice of dexamethasone being due to its advantages over other glucocorticoids.

There are a few reported cases of the use of single dose preoperative dexamethasone (regardless of the
route of application) to minimize postoperative third molar surgery sequelae. Studies on the effect of
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parenterally administered corticosteroids on third molar post-surgical sequelae show that there is an increase in
the overall surgical trauma that the patient is subjected to since some patients have phobia for the needle. Orally
administered dexamethasone is simple, painless, non-invasive and a cost effective approach to minimizing post-
operative sequelae. However, studies on the effect of a preoperative single oral dose of dexamethasone are rare
and there is little if any report of any such study conducted in Nigeria.

The aim of this study was to determine the effect of a single dose of pre-operative oral dexamethasone
on postoperative pain, swelling and trismus in patients undergoing third molar surgery at the oral and
maxillofacial surgery department, Lagos State University Teaching Hospital, Ikeja (LASUTH).

Il.  Material And Methods

This was a prospective double blind, randomized control study on the effect of a single (8mg)
preoperative dose of oral dexamethasone on swelling, pain and trismus following mandibular third molar
surgery.

This study was conducted at the Department of Oral and Maxillofacial Surgery of the Lagos State
University Teaching Hospital (LASUTH), Ikeja, Lagos, Nigeria. The Lagos State University Teaching Hospital,
Ikeja is a tertiary health facility situated in the capital of Lagos State. It is a multi-specialist hospital with a bed
complement of over six hundred. The study population was made up of patients between the ages 18 to 45 years
who required surgical extraction of impacted mandibular third molars. The duration of the study was February
2013 to August 2014. Ethical approval was obtained from the Health and Research Ethical Committee of
LASUTH and written informed consent was obtained from the patients and they were assured of their
confidentiality.

Eligible subjects were randomly allocated to receive either dexamethasone or a placebo, which were
similar in colour, shape and size using a sachet with a code generated from a table of random numbers. The
codes on each sachet were recorded as the patient’s unique identification number and it determined which group
the subjects belonged. Fifty sachets were prepared for each group making a total of 100. These sachets were
shuffled and eligible subjects who met the inclusion criteria were asked to pick a sachet at the point of
recruitment. Neither the subjects nor the person doing the assessment knew the subjects’ group.

Basis for inclusion criteria comprised, subjects aged between 18-45 years and requiring mandibular
third molar surgical extraction. Exclusion criteria basis comprised subjects requiring non-surgical extraction,
history of lignocaine allergy, medical co-morbidities, on steroid medication and pregnant and lactating subjects.

Upon recruitment into the study, the degree of surgical difficulty was assessed using Winter’s and Pell
and Gregory criteria. 1 gram Amoxicillin capsule (Smithkline Beecham Pharmaceuticals) was given as
prophylaxis about an hour before surgery to each subject. Dexamethasone (Alcon Laboratories UK) or the
placebo, was taken orally by the patients after breakfast depending on the group, about an hour before surgery.
Every patient was educated on the types of measurements to be taken and how it will be done. Measurement of
pain was by Visual Analogue Scale (VAS), measurement of inter-incisal distance and facial swelling was by silk
thread and centimeter tape rule. An average of three measurement ratings for each sequelea was recorded

Surgical procedure

All surgery was carried out in the morning by the author AA. Preoperative facial measurement, inter-
incisal distance measurement and pre-surgical pain assessments were performed for all the patients. A local
anesthesia, alphacaine, (2% lignocaine hydrochloride with adrenaline 1:100,000) (Henry Schein Inc) was
administered to anaesthetize the lingual, inferior alveolar and buccal nerves of the patients. Surgical extraction
was performed using the buccal guttering technique. Paracetamol (Aspar Pharmaceuticals UK) 1gm every 8
hours or was prescribed post operatively. Post-operative instructions were also given. Immediately after the
surgery and on the 2" and 7" days post operatively, facial swelling, pain intensity and inter-incisal distances
were measured.

Facial length measurement (volumetric variation of the face) was carried out with silk thread and
centimeter ruler. The linear measurement was taken between the angle of the mandible and the following
reference points, tragus of ear, lateral cantus of the eye, alar of the nose, labial commissure and mention of the
surgical side. The measurement was transferred to the centimeter ruler. Three measurements were taken and the
average value was recorded. These measurements were taken before surgery, immediately after surgery, 2" day
post operation and 7" day post operation and recorded in centimeters.

The maximum inter-incisal distance was measured with the aid of the spatula and millimeter tape rule.
The difference between upper and lower limit at maximum mouth opening was recorded three times and the
average found.

Data was entered and analyzed using the Statistical Package for Social Sciences (SPSS) version 19
(IBM Corp Armonk NY). Percentages, mean and standard deviation of numerical variables were determined.
Student’s T test was used to compare mean and mean difference of numerical variables between the case and
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control groups. Confidence interval for all statistical tests was set at 95%. Microsoft excel was used to draw
charts.

I11.  Results

This study recruited 100 otherwise healthy patients from the department of Oral and Maxillofacial
Surgery of Lagos State University Teaching Hospital, Ikeja. All the subjects were included in the final analysis.
There were 51 males and 49 females among the study subjects and their ages ranged from 18 to 45 years.
Majority (47%) of the subjects were below 30 years of age and the mean age was 30.5+ 7.9. The commonest
type of impaction was mesio-angular and in the lower right quadrant. There was no significant difference
between the patients in the case and control groups with regards to age, gender, tooth affected and types of
impaction (p >0.05) as shown in table 1.At follow-up, none of the patients developed wound infection or any
significant postoperative complications.

Post-Operative Oedema

In the test and control groups, facial swelling was most severe on the second day after surgery and
reduced significantly by the seventh day postoperatively. The differences in post-operative oedema between the
2 groups observed over time from different measurements taken to determine the volumetric proportions of the
face at different days post-operatively are shown in table 2. Postoperative oedema was less severe in the test
group receiving dexamethasone. On the second postoperative day, the postoperative oedema was a statistically
significant lessin the dexamethasone group compared with the control group. (p =0.008) as shown in table
2.There was however no statistically significant decrease in post operative oedema between the two groups
when it was evaluated at day 7 days. (p> 0.50).

Trismus

In the test and control groups, trismus was most severe on the second day after surgery and had reduced
significantly by the seventh day postoperatively. There was a significant difference in the trismus observed
between the case and control groups immediately after surgery (p=0.008), on the second (p=0.000) and on the
seventh (p=0.001) day post-operatively. (As shown in Table 3)

Pain

In both groups, pain, measured using VAS was most severe on the second day after surgery and had
reduced significantly by the seventh day postoperatively. There was statistically significant in the mean VAS
score between the case and control groups on the second day post-operation. (p = 0.000) (As shown in Table 4).

IV.  Discussion

Surgical extraction of the mandibular impacted third molars is a very common procedure in dentistry
with varied postoperative sequelae. Corticosteroids, one of the established anti-sequelea medications act by
inhibiting the activity of phospholipase A, that is needed to release arachidonic acid from membrane lipids. This
result in a reduction in inflammatory mediators-prostaglandin, leukotrienes, cytokines-which in turn reduces
endothelial damage, cellular permeability (edema) and pain.

The mean age as observed in this study was similar to that by Vyas et al*°, who reported age 30 years
as their mean age. Giognoi et al.®however had a lower meanage of 21 years. This present study observed that
subjects in the test group had more impacted teeth on the right quadrant when compared with the control group,
which recorded more impacted teeth on the left quadrant. No reason could be adduced for these findings. No
reference could also be cited in the literature with respect to side of impaction. Additionally, this study also
showed that the mesioangular type of lower impacted third molars accounted for a majority (45%) of the teeth
extracted in both test and control groups. This observation was similar to that in other studies carried out by
some Nigeria researchers”*#. The reason adduced for this was the failure of mandibular third molars to undergo
further eruption once it had reached the mesioangular position®.

In the present study, facial swelling was measured on the external surface of the face because the
standard three-dimensional measurement was not possible in our environment due to the non-availability and
affordability of a 3D optical scanner. Warraich et al** stated that the one-dimensional method of facial swelling
measurement seems to be a useful alternative for assessing facial edema.

Trismus, another postoperative sequel, was observed in this study. It arises from the release of
inflammatory mediators, which affect the adjacent muscles of mastication. These inflammatory mediators cause
muscle spasm and limitation in mouth opening. Similarly, pain following mandibular third molar surgery was
acute in nature and gradually resolved as the injured tissue healed or the stimulus removed.

In this double-blind randomized controlled clinical trial, a single dose of 8mg oral dexamethasone
given about lhour before surgery was evaluated against a placebo for the control of postoperative sequelae
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following the surgical extraction of mandibular third molars under local anesthesia. In continuum, other studies
reported that administration of glucocorticoids, 1 to 2 hours before surgery might be beneficial; as the
inflammatory response to surgery is activated immediately after the surgical incision is made® %.It was
therefore adjudged that administration of dexamethasone about 1hour pre operatively may be ideal to moderate
postoperative sequelae. Oral route of administration was employed because it does not require clinical expertise
or additional armamentarium. This was considered an advantage over the parenteral route”?.

There was a significant reduction in the post-operative facial swelling in the test group on the 2" day
(24 hours after surgery). The effect of dexamethasone on facial swelling immediately after surgery and on the
7th day postoperatively was however insignificant. This finding was similar to that of previous studies *"?. The
deduction from this observation which was confirmed from previous studies is that facial swelling reached a
maximum on the 2" day post-operatively and generally resolved by the 7" day®. Similarly, parenterally
administered dexamethasone was observed by Seward et al.*®and Peterson et al. to have its major clinical
effect on swelling in the early postoperative period. Slade et al.**had argued that intravenous dexamethasone
enhances early bioavailability in comparison with oral administration. A similar benefit was however observed
in our study that used an oral route of administration.

This study likewise showed a significant reduction in trismus in the test group compared with the
control group immediately after surgery and on the 2" and 7" days postoperatively. Opinion differs among
different researchers on the efficacy of steroids in the improvement of mouth opening after third molar
surgery®. While the result of this study is similar to that of other researchers, *** it is in contrast to findings of
someother authors who found that dexamethasone had no effect on trismus following third molar surgery***.
This significant effect of dexamethasone on inter-incisal distance may be due to its ability to minimize the
release inflammatory mediators, tissue inflammation and eventual muscle spasm after surgery™.

Additionally, VAS (Visual analogue scale) score was used to assess pain because previous studies
found it to be a valid recording scale™. The subjects in the test cases compared to those in the control group
observed a significant reduction in pain on the 2nd and 7th days post-operatively but not immediately after
surgery. This was also similar to that obtained in some previous studies®** but in contrast to that of some other
authors who found that analgesic efficacy of dexamethasone was not significant in the reduction of
postoperative pain®®. Oral dexamethasone may not exert a potent effect on pain reduction immediately after
surgery due to its initial binding to plasma proteins. A reduction in the plasma protein binding of dexamethasone
on the second day post operatively may have led to the pain reduction observed™®.

A limitation of this study is the 2 dimensional nature of the measurements taken to assess the post-
operative swelling of third molar. Lower impacted third molar surgery postoperative edema extends internally
and externally in a three dimensional pattern. Accurate measurement of multidimensional structures requires a
3D optical scanner, which is not easily accessible and affordable in this part of the world.

V.  Conclusion

A single 8mg dose of oral dexamethasone was effective in significantly reducing facial swelling on the
2" day; pain on the 2" and 7" day; and trismus immediately after surgery and also on the 2" and 7" days after
lower third molar surgery. It can thus be recommended that for facial swelling, trismus and pain moderation
during the post-operative period, oral dexamethasone may be given 1 hour pre-operatively to provide early
bioavailability of the medication prior to surgery. Further studies with a methodology of administration of oral
dexamethasone 24 hours preoperatively, can also be done to determine its effect on facial swelling and pain
immediately after surgery.
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Table 1: Socio demographic and clinical characteristic of respondents

Variable Test Control 02 p value

n =50 (%) n =50 (%)

Age group

Less than 20 years 1(2.0) 4 (8.0) 2.372 0.499

20 — 29 years 25 (50.0) 22 (44.0)

30 — 39 years 15 (30.0) 17 (34.0)

40 years and above 9 (18.0) 7 (14.0)

Mean 31.4+7.6 29.7+7.8

Gender
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Male 27 (54.0) 24 (48.0) 0.360 0.548
Female 23 (46.0) 26 (52.0)

Tooth affected

8" Left tooth 21 (42.0) 28 (56.0) 1.961 0.161
8" Right tooth 29 (58.0) 22 (44.0)

Types of impaction

Mesioangular 22 (44.0) 23 (46.0) 0.251 0.882
Distoangular 17 (34.0) 18 (36.0)

Horizontal&others 11 (22.0) 9 (12.0)

Table 2: Mean length from the angle of the mandible to the buccal commissure between the test and
control groups at different treatment milestones

Treatment N Mean t-test p value
milestones _

Before surgery

Test 50 9.37+0.7 0.586 0.559

Control 50 9.29+0.7

Immediately after surgery

Test 50 9.47+0.7 1.080 0.283

Control 50 9.32+0.8

2" day post op

Test 50 9.89+0.7 2.698 0.008*

Control 50 10.30£0.8

7" day post op

Test 50 9.55+0.8 0.126 0.900

Control 50 9.54+0.7

*Significant -

Table 3: Mean inter-incisal distance between the test and control groups at different treatment milestones

Treatment N Mean t-test p value
milestones

Before surgery

Test 50 4.54+0.6 0.445 0.657
Control 50 4.47+1.0

Immediately after surgery

Test 50 4.48+0.7 2.692 0.008
Control 50 4.0910.8

2" day post op

Test 50 3.76+1.0 4.946 0.000*
Control 50 2.86x0.8

7" day post op

Test 50 4.34+0.7 3.286 0.001
Control 50 3.86x0.7

e  Significant

Table 4: Mean difference in VAS between the test and control groups at different treatment milestones

Variable N Mean t-test p value

Pain before surgery

Test 50 0.53+1.1 0.780 0.437
Control 50 0.38+0.8

Pain immediately
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after surgery

Test 50 0.97+£1.4 1.977 0.051
Control 50 1.64+1.9

Pain on 2™ day post op

Test 50 1.22+1.6 4.110 0.000*
Control 50 2.6+1.9

Pain on 7" day post op

Test 50 0.36x1.1 2.030 0.045
Control 50 0.82+1.1

*Significant

DOI: 10.9790/0853-150504101107 www.iosrjournals.org 107 | Page



