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Abstract: Objective: To compare the anti-inflammatory effectiveness of dexa-

methasone as pre-surgical and post-surgical therapy in mandibular third molar surgery. 
Materials and methods: Randomized clinical trial conducted in 60 patients in need 
of mandibular third molar extraction, ages ranging from 16 to 35 years old, at the 
Department of Oral and Maxillofacial Surgery of the Arzobispo Loayza National 
Hospital during the period of January-March, 2016. Patients were distributed in two 
randomized groups: Group A received 4mg dexamethasone intramuscular before the 
surgery, and Group B received the same medication post-surgery. Facial edema was 
assessed using the distance between facial points, trismus was evaluated using the 
interincisal distance, and pain intensity was determined using a Numerical Scale (NS). 
Results: Facial edema values were lower in Group A at 60 minutes (p=0.002) and after 
the first (p=0.001) and third days (p=0.009), compared to Group B. Regarding trismus, 
no significant differences between the groups were found. Regarding pain intensity, 
the highest point was recorded at 6 hours in both groups; however, no significant 
differences between the groups were found. Conclusion: Pre-surgical dexamethasone 
administration produced a significantly greater reduction in facial edema after 
mandibular third molar surgery.

Keywords: Dexamethasone; anti-inflammatory agents; surgery, oral; third molar; 
edema; pain.

Resumen: Objetivo: Comparar la efectividad antiinflamatoria de dexametasona como 
terapia prequirúrgica y postquirúrgica en la cirugía del tercer molar mandibular. Materiales y 
métodos: Ensayo clínico aleatorizado que incluyó a 60 pacientes de 16 a 35 años del Servicio 
de Cirugía Bucal y Maxilofacial del Hospital Nacional Arzobispo Loayza con necesidad de 
exodoncia de tercer molar mandibular durante el periodo de enero a marzo del 2016. Se 
distribuyeron en dos grupos aleatoriamente: El grupo A recibió prequirúrgicamente 4 mg de 
dexametasona vía intramuscular y el grupo B recibió la misma medicación postquirúrgicamente. 
Se evaluó el edema facial, mediante la distancia entre puntos faciales,  el trismus mediante la 
distancia interincisal y la intensidad de dolor mediante la Escala Numérica (EN). Resultados: 
Los valores del edema facial fueron menores en el grupo A a los 60 minutos (p=0,002), primer 
(p=0,001) y tercer día (p=0,009) en comparación al grupo B. Respecto al trismus, no se 
encontró diferencia significativa entre los grupos durante las evaluaciones realizadas. Respecto 
al dolor, la mayor intensidad se percibió a las 6 horas en ambos grupos; sin embargo, no se 
encontró diferencia significativa entre los grupos durante todas las evaluaciones realizadas. 
Conclusión: La administración prequirúrgica de dexametasona produjo una significativa 
mayor reducción del edema facial posterior a la cirugía del tercer molar mandibular. 

Palabras Clave: Dexametasona; agentes antiinflamatorios; cirugía oral; tercer molar; 
edema; dolor.
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INTRODUCTION.
The mandibular third molar is the tooth with the highest 

frequency of eruption alterations. Therefore, its extraction 
is one of the most frequent procedures in oral surgery.1,2 

Mandibular third molar surgery causes a number of 
postoperative complications, generated by the surgical 
procedures performed during the intervention (incision, 
flap lift, osteotomy and tooth sectioning). For this reason, 
there is a great release of inflammatory mediators such as 
histamine, bradykinin and prostaglandins, intensifying 
the inflammatory process.3-6 

The most frequent postoperative complications are 
edema, trismus (a consequence of the swelling and 
contracture of masticatory muscles) and pain. These 
complications lead to an uncomfortable situation for the 
patient, hindering or even impeding daily activities.7,8 

Pharmacotherapy, conducted with the objective of reducing 
complications caused by surgical trauma, is directed 
towards prevention and reduction of the inflammatory 
process. Administering corticosteroids is recommended 
after performing various surgical procedures, including 
mandibular third molar extractions, in order to reduce 
facial edema.6,9 

Some authors recommend an intramuscular corti-
costeroid dose 30 minutes before the surgical procedure, 
while others suggest that the administration should 
be into the masseter muscle, in the immediate post-
surgical period. In both cases, the most commonly 
used corticosteroid is dexamethasone, due to its anti-
inflammatory effectiveness and accessibility.9,10 If 
the patient does not accept the parenteral route for 
corticosteroid administration, the oral route is an option.4 
The literature recommends 8mg dexamethasone, 1 hour 
before the surgical procedure.10,11

These protocols are based on numerous clinical 
trials; however, there is insufficient scientific evidence 
to reach a consensus regarding the anti-inflammatory 
effectiveness of dexamethasone in mandibular third 
molar surgery, when using the same dose and route at 
different administration times. Considering the above, 
the aim of the present research was to compare the anti-
inflammatory effectiveness of dexamethasone as pre-
surgical and post-surgical therapy in mandibular third 
molar surgery.

MATERIALS AND METHODS.
A parallel, double-blind, single-center randomized 

clinical trial was conducted according to the CONSORT 
guidelines (Figure 1). Participants consisted of 64 young 
adults, 42 females and 22 males, all candidates for surgical 
extraction of mandibular third molars at the Department 
of Oral and Maxillofacial Surgery of the Arzobispo Loayza 
National Hospital, in the period January-March of 2016.

The simple random sampling method was employed. 
In order to determine sample size, the swelling variable 
was considered, with a confidence level of 95%, a 4.8mm 
difference, a standard deviation of 3.02, and a statistical 
power of 80%.3

The study protocols, as well as the informed consent 
and assent agreements, were developed according to 
the Declaration of Helsinki, and approved by the ethics 
committees of the School of Medicine of Universidad 
Nacional Mayor de San Marcos (No. 0234) and the 
Arzobispo Loayza National Hospital (No. 026).12

The patients under 18 years of age were asked to provide 
informed assents, while their parents signed informed 
consents. Participants over 18 years of age signed the 
informed consent form that was approved by the ethics 
committees, adhering to universal ethical principles such 
as autonomy, justice, generosity and non-maleficence.

The inclusion criteria considered young adults aged 
16 to 35 years, ASA I, who were in need of non-erupted 
mandibular third molar surgery, and were not allergic 
to non-steroidal anti-inflammatory drugs (NSAIDs), 
paracetamol, corticosteroids and local anesthetics. 

Exclusion criteria included patients with any sort of 
dentoalveolar or periodontal pathology, those with physical 
or mental disability, those who had taken any medication 
in the last 14 days, smokers, and women who were pregnant 
or breastfeeding. 

Patients were randomly distributed in two groups 
using the random number table method. Subsequently, 
medications that were to be administered were designated 
and distinguished with red and blue packaging for groups 
A and B, respectively. 

Group A was given 4mg intragluteal injection of 
dexamethasone (Dexacort®) 30 minutes before surgery. 
Group B was also given 4mg intragluteal injection of 
dexamethasone (Dexacort®) immediately after surgery. 
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Before performing the surgical procedure, the 
Gbotolorun index was determined in order to assess 
the degree of surgical difficulty, considering parameters 
such as age, body mass index, and depth from point of 
elevation and root curvature.

All surgical procedures were performed by a single 
surgeon, who used a standardized technique and was 
unaware of the type of medication administered to 
the patients.6 Surgery was performed according to the 
established extraction protocols for retained mandibular 
third molars. First, asepsis and antisepsis were carried 
out using povidone-iodine, then, local anesthesia was 
administered using 2% lidocaine with 1:80000 epinephrine 
(Xylestesin™-A) via the truncal technique for the inferior 
and lingual dental nerves, and employing the infiltrating 
technique of the buccal nerve. 

A marginal sulcular incision was made with a No.15 
scalpel, and the mucoperiosteal flap lifted. Afterwards, 
osteotomy and tooth sectioning were performed using 
a No.0541 26mm surgical fissure drill (Dentsply 
Maillefer), followed by profuse rinsing using saline, 
subsequently repositioning the flap. The surgery finished 
with tissue hemostasis and suturing using 3.0 sharp 
tip black silk suture. After surgery, patients received 
verbal and written instructions, along with post-surgical 
pharmacotherapy prescriptions for 50mg diclofenac + 
500mg paracetamol (Dololiviolex Forte®), orally every 8 
hours for 4 days, and for 500mg amoxicillin (Velamox®), 
orally every 8 hours for 5 days. 

An independent researcher, blinded and calibrated, 
carried out all the measurements. Calibration was 
performed in 20 patients, accompanied by an expert 
(oral maxillofacial surgeon). The interclass correlation 
coefficient (ICC) was 0.91 for edema, and 0.89 for mouth 
opening evaluation.

Facial edema
Measuring tapes were used to follow facial point 

trajectories: gonion-tragus, gonion-exocantion, gonion-
alar, gonion-quelion and gonion-gnation. Pre-surgical 
measurements were taken on the facial side where surgery 
would be performed. Post-surgical measurements were 
taken after 60 minutes and on the first, third and seventh 
day after the surgery. Afterwards, measurements were 
made using an electronic Vernier caliper. For the overall 

facial edema assessment, the sum of all differences of post-
surgical and pre-surgical measurements were considered.

Trismus
For trismus assessment, the distance between the incisal 

edges of teeth 11 to 41, or 21 to 31, was measured using an 
electronic Vernier caliper. This evaluation was performed 
in the preoperative period, followed by measurements after 
60 minutes and on the first, third and seventh day after the 
surgery. For the evaluation of trismus, post-surgical and 
pre-surgical measurement differences were considered.

Pain intensity
A numerical scale was used to evaluate pain intensity. 

The patient reported a numerical value between two 
extreme points (0-10) that indicated the severity of pain, 
with points in the scale describing the following: 0 (Zero) 
absence of pain, and 10 (Ten) the maximum imaginable 
pain. This evaluation was carried out in the postoperative 
period at the first and sixth hour after surgery, as well as on 
the first, third and seventh post-surgical days.

Data analysis
Data was interpreted and analyzed using SPSS statistical 

software (version 24.0). The normality of variables was 
assessed using the Shapiro-Wilk test. The Mann-Whitney 
U test was used for the comparison of non-parametric 
quantitative variables, and the Wilcoxon test was used for 
intragroup analysis.

RESULTS.
From the total number of participants (n=64), 3 did 

not follow the given instructions and 1 dropped out of the 
study due to travel-related reasons (Figure 1). The resulting 
sample (n=60) consisted of 20 males and 40 females, 
equally distributed among both groups. Average age was 
21.62 ± 1.72 years (Table 1). According to the Gbotolorun 
index, the average degree of surgical difficulty was 7.23, 
implying moderate difficulty, with no significant difference 
between the two groups.13,14

Facial edema
Facial edema in Group A at 60 minutes post-surgery 

was 4.3mm ± 1.64mm (95% CI=2.6 - 5.9), and 6.7mm ± 
2.13mm (CI 95 %=5.3 - 8.14) in Group B; p=0.002.

On the first day after surgery edema increased in both 
groups: 7.1mm ± 2.46mm (95% CI= 5 - 9.3) in Group A, 
and 12.13mm ± 2.85mm (95% CI= 9.1 - 15.07) in Group 
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B; p=0.001. On the third day, edema was at its highest in 
both groups: 10.17mm ± 3.84mm (95% CI=6.9 - 13.5) in 
Group A, and 15.24mm ± 3.05mm (95% CI=12.38 - 17, 
89); p=0.009 in Group B (Table 2). 

Intragroup analysis yielded significant differences 
between all the pairs of measurements evaluated, except 
for the comparison between 60 minutes and 7 days post-
surgery, for Group A (p=0.45) and group B (p=0.92).

Trismus
Trismus evaluation at 60 minutes after undergoing 

surgery showed the following results: 5.05mm ± 2.10mm 
(95% CI=2.7 - 7.39) in Group A, and 3.8mm ± 1.97mm 
(CI 95% = 1.61-5.27) in Group B; p=0.9. 

On the third day, trismus was 6.4mm ± 1.56mm (95% 
CI=4.18 - 7.34) in Group A, and 6.1mm ± 2.91mm in 
Group B (95% CI=3.9-8.8); p=0.88. On the seventh day, 
trismus was 0.61 ± 0.37 mm (95% CI=0.09 - 1.14) in 
Group A, and 2.14 ± 0.91 mm (CI 95%=0.37 - 3.92) in 
Group B; p=0.21 (Table 3).

Intragroup analysis showed significant differences 
between all the pairs of measurements evaluated in Group 
A, except for the comparison between the first and third 

day (p=0.95). In Group B, results showed significant 
differences among all the pairs of measurements evaluated, 
except for comparisons between the 60 minute and seven-
day periods (p=0.092), and the first and third day after 
surgery (p=0.56).

Pain intensity
Pain intensity recorded 60 minutes post-surgery in 

Group A was 0.94mm ± 0.29mm (95% CI=0.32 - 1.55), 
and 0.83mm ± 0.21mm in Group B (95% CI=0.42 - 1.25); 
p=0.621. 

After 6 hours, the highest degree of pain intensity was 
documented in both groups; 1.47 ± 0.78 (95% CI=0.88 - 
2.06) in Group A, and 1.77 ± 0.86 (95% CI=0.91 - 2.10) 
in Group B; p=0.263.

On the first day, the recorded pain intensity in Group A 
was 0.91 ± 0.07 (95% CI=0.87 - 0.97), while in Group B it 
was 1.07 ± 0.29 (95% CI=0.96 - 1.23); p=0.18. 

On the third day, pain intensity in Group A was 1.19mm 
± 0.21mm (95% CI=1.08 - 1.34), and was 1.47mm ± 
0.13mm (95% CI=1.31 - 1.72) in Group B; p=0.23 (Table 
4). Intragroup analysis showed no significant differences 
between all the pairs of measurements evaluated.

Figure 1.  Flow chart of patient recruitment in this study according to the CONSORT guidelines.

Subjects assessed for eligibility (n=150)

Randomization n=64

Enrolled

Selected for intervention (n=64)
Received intervention (n=63)
Did not receive intervention (n=1)
Reason: Patient had an urgent travel

               Analyzed (n=64)
Excluded from the analysis (n=4)
Reasons: Did not receive intervention (n=1)
Did not attend check-ups (n=3)

Group B (n=31):
Females: 21
 Males: 10

Group A (n=32):
Females: 20
Males: 12

Loss of follow-up (n=3)
Reason:  Did not attend check-ups.

Excluded (n=86)
Reasons:
Smokers (35)
Pregnant (10)
< 16 years and >35 years (21)
Orthodontic patients (11)
Did not accept the conditions of the study (9)

Analysis 

 Follow-up 

 Selection
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Table 1. Demographic data of the patients according to group.

Table 2. Facial edema according to group.

Table 3. Trismus evaluation according to group.

Table 4. Intensity of postsurgical pain according to group.

 Group A Group B Total

Females 19 21 40
Males 13 10 20
Age 22.07 ± 1.41 20.54 ± 1.35 21.62 ± 1.72

Measurement of Group A Group B  
facial edema Mean SD Max Min CI Mean SD Max Min CI p-value

60 minutes 4.3 1.64 6.8 2.18 2.6 – 5.9 6.7 2.13 9.15 4.67 5.3 – 8.14 0.002
First day 7.1 2.46 10.4 4.12 5 – 9.3 12.13 2.85 16.23 8.65 9.1 – 15.07 0.001
Third day 10.17 3.84 16.89 5.78 6.9 – 13.5 15.24 3.05 18.1 11.2 12.3 – 17.8 0.009
Seventh day 3.92 1.91 6.54 2.14 2.7 – 5.09 6.60 2.42 9.62 3.8 4.15 – 9.05 0.052

 Group A Group B 
Trismus Mean SD Max Min CI Mean SD Max Min CI p-value 
60 minutes 5.05 2.10 8.13 2.54 2.7 – 7.39 3.8 1.97 6.14 1.15 1.61 – 5.27 0.9
First day 9.1 4.02 15.42 4.04 4.16 – 14.16 7.2 1.94 10.02 4.31 4.8 – 9.7 0.98
Third day 6.4 1.56 7.59 4.14 4.18 – 7.34 6.1 2.91 9.12 2.91 3.9 – 8.8 0.88
Seventh day 0.61 0.37 2.01 0.02 0.09 – 1.14 2.14 0.91 4.13 0.23 0.37 – 3.92 0.21

SD: Standard deviation. CI: Confidence interval.

 Group A Group B 
Trismus Mean SD Max Min CI Mean SD Max Min CI p-value 
60 minutes 0.94 0.29 2.3 0.12 0.32 – 1.55 0.83 0.21 1.37 0.39 0.42 – 1.25 0.621
6 hours 1.47 0.78 3.15 0.39 0.88 – 2.06 1.77 0.86 2.18 0.81 0.91 – 2.10 0.263
First day 0.91 0.07 1.12 0.31 0.87 – 0.97 1.07 0.29 1.56 0.78 0.96 – 1.23 0.18
Third day 1.19 0.21 2.16 0.95 1.08 – 1.34 1.47 0.13 2.01 1.02 1.31 – 1.72 0.23
Seventh day 0.09 0.023 0.6 0.02 0.07 – 0.1 0.17 0.05 0.28 0.05 0.15 – 0.19 0.31

DISCUSSION.
Prevention or reduction of the inflammatory process 

after third molar surgery justifies the prescription of 
various drugs such as NSAIDs, corticosteroids and opioids. 
Multiple clinical trials have shown that the effect of 
corticosteroids in the control of complications after third 
molar surgery is superior to that of NSAIDs.11,15,16

Dexamethasone has two mechanisms of action that 
inhibit the inflammatory process. The first one is a genomic 
mechanism (slow-acting) that involves the diffusion of 
corticosteroid molecules through the cell membrane and 
binding with the cytosolic receptors GR-α and GR-ß for 

their subsequent transport to the  nucleus, where they bind 
to specific DNA sequences and promote the expression of 
mRNA and subsequent synthesis of anti-inflammatory 
proteins.17-20 

The second one is a non-genomic (fast-acting) 
mechanism that involves dexamethasone binding with 
cell membrane receptors, resulting in the formation of 
second messengers such as cAMP or protein kinases, 
which inhibit the expression of phospholipase-A2 and 
COX-2 enzymes.18-23 For this reason, dexamethasone was 
chosen because of its great anti-inflammatory effectiveness, 
long half-life and causes no sodium retention. In addition, 
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the intramuscular route was chosen for its accessibility, fast 
acting capabilities and greater control of the inflammatory 
process in mandibular third molar surgery.3-5,16

The surgical difficulty index and the duration of 
the procedure are related to each other and, in turn, to 
surgical trauma, favoring the postoperative inflammatory 
process.13,14 In this research, there was no significant 
difference in the surgical difficulty index between both 
groups, meaning these parameters did not affect the results.

In this study, pre-surgical intramuscular administration 
of dexamethasone resulted in a significant decrease in 
edema compared to post-surgical administration at one 
hour, and on the first and third post-surgical days. 

These results are similar to those reported by Graziani 
et al.,24 Lima et al.,16 and Al-Shamiri et al.,25 which 
showed that pre-surgical oral administration of 8mg 
dexamethasone produced a significantly greater reduction 
in swelling compared to postoperative administration after 
the first hour, and on the first and third post-surgical days.

On the other hand, in their systematic review, 
Fernandes et al.,4 found no difference in swelling 
between preoperative and immediate postoperative 
administration of dexamethasone. A reason for this could 
be that the studies included used different administration 
routes (oral, intramuscular and submucosal). However, 
there is ongoing controversy regarding the benefits of 
preoperative medication. In this study, results showed 
edema increased from 60 minutes post-surgical, reaching 
its maximum level on the third post-operative day, and 
then decreasing gradually. This corroborates what has 
been theoretically established and coincides with the 
data reported in other studies.26-28

Results showed less trismus in the group treated 
with post-surgical dexamethasone in the first three 
postoperative evaluations, outcome that was reverted 
on the seventh day. However, these differences were not 
significant, coinciding with the clinical trials conducted 
by Moore et al.,29 which showed that the group that 
received preoperative rofecoxib and intraoperative 
dexamethasone had a mouth opening reduction of only 
23.7%, compared to the placebo group, which showed a 
43.2% reduction; p>0.05. Al-Shamiri et al.,25 reported 
that the group of post-surgical dexamethasone recorded 
higher mouth opening levels on the second day evaluation 

(34.6mm±8.2mm), compared to the preoperatively 
medicated group (32.2mm ± 5.7mm); p=0.412.

These results coincide with clinical trials conducted by 
Klongnoi et al.,3 in a split mouth model of mandibular 
third molar surgery, as their conclusions did not find a 
significant difference in trismus levels between the group 
treated with preoperative dexamethasone, evaluated after 
the second (45.2mm±4.27mm) and seventh post-surgical 
day (45.4mm±4.22mm), compared to the control group 
(43.5mm±4.21mm and 45.6mm ± 4.30mm; respectively); 
p=0.12 on the second day, and p=0.47 on the seventh day.
In this study, the highest levels of trismus for both groups 
were recorded on the first post-surgical day, resolved almost 
entirely by the seventh day, a similar outcome to that 
reported by various studies.27-30

Results showed that a higher degree of pain was 
recorded in the group that received pre-surgical 
dexamethasone compared to the post-surgical group, at 
60 minutes after surgery. The reversed was observed after 
the 6-hour evaluation until the seventh post-surgical day. 
These results can be explained by the pharmacokinetic 
attributes of dexamethasone and its genomic mechanism 
of action, which are enhanced with the passage of time. 
No significant differences were found in pain intensity 
assessments, indicating similarities regarding the analgesic 
effect for both timings of medication administration. 
However, in most of the evaluations performed, a lower 
pain intensity degree was observed in the group that 
received preoperative dexamethasone.

In their systematic review, Falci et al.,11 report that 
preventive use of NSAIDs does not significantly reduce 
postoperative pain in third molar surgery compared to 
corticosteroids such as dexamethasone, because of the 
latter’s anti-inflammatory effectiveness. Likewise, they 
describe that preventive corticosteroid analgesia is based 
on its mechanism of action, as it affects the initial stage 
of inflammatory response. Inhibition of phospholipase A2 
reduces arachidonic acid release, decreasing the levels of 
vasoactive substances: prostaglandins and leukotrienes.4,6

These results differ with Al-Shamiri et al.,25 as their 
study showed that preoperative dexamethasone medication 
increased its analgesic effect, according to the VAS, and 
achieved significantly higher efficacy on the third day 
(2.6mm ± 1.5mm), compared to the group that received 
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postoperative dexamethasone (3.2mm ± 1.5mm); p=0.008. 
Similarly, Boonsiriseth et al.,28 reported a similar analgesic 
effect on the first day after immediate post-surgical 
administration of intramuscular (20.8mm ± 21.3mm) 
and oral (22.4mm ± 24mm) dexamethasone, increasing 
progressively until the seventh postoperative day (2.2mm 
± 5.5mm and 4.7mm ± 1.21mm; respectively); p>0.05. 
In this study, the highest degree of postoperative pain 
intensity was recorded 6 hours after the surgical procedure, 
resolving almost completely by the seventh day; confirming 
what has been reported in various studies.11,17,20 Limitations 
of this study include the realization that a patient’s facial 
pattern type (mesofacial, dolichofacial and brachifacial) is 
important in order to standardize facial edema and obtain 
more accurate results, either by taking photographs or 
via radiographic analysis. In this study, postoperative and 
preoperative measurements and their differences were used 
in order to diminish the effect of this limitation.

CONCLUSION.
In mandibular third molar surgery, pre-surgical 

dexamethasone administration produced a significantly 
greater decrease in facial edema compared to post-surgical 
administration. There were no significant differences 
between both groups regarding trismus and post-surgical 
pain intensity.
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