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Abstract

Background: To evaluate the efficacy of intra-alveolar administration of dexamethasone 4 mg in the control of
edema, trismus, and pain resulting from the extraction of impacted lower third molars and the drug permeability
through the oral mucosa by in silico prediction.

Material and Methods: The randomized, double-blind, split-mouth clinical trial included patients who had both
impacted lower third molars in equivalent positions. Hemiarches were divided into control side when dexametha-
sone was administered orally and experimental side when dexamethasone was administered using the intra-
alveolar route. Patients were evaluated considering edema, trismus, and pain. The permeability of dexamethasone
through the oral mucosa was assessed by in silico prediction. Student’s t-test was selected for comparative analysis
of edema and trismus, and the chi-square test analyzed the distribution of postoperative pain between the sides.
Results: There were no significant differences between the routes of administration in measuring symptoms be-
tween the pre and postoperative times (p>0.05). In silico prediction suggested that dexamethasone molecular
characteristics facilitate intra-alveolar administration.

Conclusions: Intra-alveolar administration had similar efficacy to oral administration in controlling symptoms of
post-surgical inflammation of impacted lower third molars.
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Introduction

The extraction of impacted lower third molars is a pro-
cedure that involves extensive tissue trauma and a con-
siderable postoperative inflammatory response. Post-
operative complications resulting from surgery include
edema, trismus, and pain, which cause morbidity and
affect patients’ quality of life (1). The surgical technique
employed, the severity of impaction, the surgical proce-
dure complications, and the inadequate pharmacologi-
cal control (2) influence the intensity of symptoms.
Steroidal anti-inflammatory drugs have been widely
used to control inflammation and postoperative signs/
symptoms associated with the extraction of third mo-
lars and other oral surgeries (3,4), mainly blocking or
inhibiting the action of inflammatory mediators (5). In
this context, dexamethasone is a steroidal, adrenocorti-
cal (glucocorticoid) anti-inflammatory drug (AID) with
high anti-inflammatory power, prolonged action, and
low profile of side effects when used in the short term,
with proven efficacy in controlling inflammation after
extracting lower molar third parties (1), and is the sec-
ond AID and first steroidal AID prescribed by dentists
(6). Its anti-inflammatory actions vary and are mainly
associated with the induction of the expression of the
anti-inflammatory protein annexin-1 (7); reduced levels
of prostaglandins, serotonin, bradykinins, cortisol, and
lymphokines; and the suppressive effect on lympho-
cytes, monocytes, and eosinophils (8).

The oral route has been the most widely used, investi-
gated, and convenient route of administration for dexa-
methasone, in the drug dosages of 4 or 8 mg (5). Admin-
istration one hour before the surgical procedure aims to
obtain preemptive analgesia, reducing analgesics in the
postoperative period (4). Previous studies have shown
a beneficial effect in reducing inflammatory symptoms
during a short postoperative period (9). In contrast, no
protocol clearly defines the best route of administration
for the control of inflammation after third molar sur-
gery, as all methods have advantages and disadvantages
(10).

Parenteral routes of administration of dexamethasone
have also been considered (2,7,11) due to the enzymatic
degradation in the gastrointestinal tract via the oral
route (first-pass effect on the liver) and the need for pa-
tient cooperation. In this context, in a previous study,
a powdered dexamethasone formulation applied inside
the alveolus after surgery had similar efficacy in con-
trolling inflammation signs/symptoms after extraction
of included third molars when compared to submucosal
injection of the drug (12). However, studies evaluating
the effects of intra-alveolar administration of dexa-
methasone on signs/symptoms of post-tooth extraction
inflammation of third molars remain scarce.

The topical intra-alveolar use of dexamethasone admin-
istered by the professional right after extraction (12)
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would also be convenient for the patient and would be
yet another therapeutic option. The copious blood flow
and mucosa permeability would facilitate drug absorp-
tion when applied to the oral mucosa/surgical wound
(13). On the other hand, not all drugs have the physical-
chemical characteristics necessary for administration
through the oral mucosa (13,14), which requires evalu-
ating dexamethasone in this regard.

This study evaluated the efficacy of topical intra-alve-
olar administration of dexamethasone used in a pow-
der formulation (compared to the use of the same for-
mulation orally), in the control of edema, trismus, and
pain resulting from extraction by impacted third lower
molars. Also, dexamethasone permeability through the
oral mucosa was assessed using in silico prediction, a
computational model predicting drug permeability in
the oral mucosa based on molecular descriptors.

Material and Methods

A randomized, double-blind, split-mouth clinical trial
was conducted. The study hypothesizes that the topical
intra-alveolar administration of dexamethasone (Fig. 1)
is as effective as the systemic oral route in the control of
edema, trismus, and pain resulting from the extraction
of impacted lower third molars. This study was submit-
ted to and approved by the Research Ethics Committee
(CAAE: 45361315.1.0000.5087).

O

Fig. 1: Chemical structure of dexamethasone.

Patients were recruited from a private clinic. The study
included male and female patients aged 18-40 years
with two impacted lower third molars, in equivalent po-
sitions according to the classification of Winter [1926]
and Pell & Gregory [1933]. We excluded patients with
any local or systemic changes that could influence the
results, such as caries or advanced periodontal disease;
pain in the third molar region; cysts or tumors; use of
analgesics or anti-inflammatory drugs in the 15 days
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before the surgical procedure; hypersensitivity to the
drugs used in the study; pregnancy or lactation and un-
controlled systemic health conditions such as systemic
arterial hypertension, diabetes mellitus, and coagu-
lation disorders; whose surgeries lasted more than an
hour and those in which the time of surgery varied by
more than five minutes between each side (15).

The patients underwent two surgeries to extract the
lower third molars, with a minimum interval of 30 days
between each one. The hemiarches of each patient were
divided into 1) control side, when 4 mg dexamethasone
(Fig. 2; Fagron, Brazil) was administered orally one
hour before surgery, using a powder formulation con-
tained in capsules; and ii) experimental side, when 4
mg dexamethasone was administered intraoperatively
via the intra-alveolar route, using the same powder for-
mulation.

22
Patients

N=44
Lower third molars

4 N 4 A
Control side Experimental side
(Oral route) (Intra-alveolar route)
N=22 N=22
N | 24 8 | 24
e I 4 I
Analyzed Analyzed
N=22 N=22
G o . v

Fig. 2: CONSORT flowchart.

The side to be operated on and the administration route
were selected randomly, by lot, using a specific program
(Excel; Microsoft, 2015) and under double-blind condi-
tions. When the surgical procedure was performed on
the experimental side, patients received, one hour be-
fore surgery, a placebo similar to dexamethasone ad-
ministered orally. The evaluator and the patients were
unaware of the administration route adopted on each
side before evaluating the clinical parameters.

Before the surgical procedure, intra-oral antisepsis was
performed by mouthwash, for one minute, with a 0.12%
aqueous solution of chlorhexidine digluconate. A 2%
aqueous solution of chlorhexidine digluconate was used
for extra-oral antisepsis.
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A 2% lidocaine solution with epinephrine 1: 100,000
(DFL, Rio de Janeiro, RJ, Brazil) was used for local
anesthesia, due to regional block and subperiostatic in-
filtration, depending on the operated region (mandible),
observing the maximum anesthetic dose, based on the
volunteers’ body weight (16).

The access was performed through mucoperiosteal
flaps, one distal and one mesial, to expose the bone that
covers the impacted third molar. The detachment was
done with a Molt detacher n° 9 (Quinelato, Rio Claro,
SP, Brazil). Drills n° 5 and n° 703 were used, respec-
tively, for osteotomy and odontosection, irrigated with
0.9% saline solution. After extraction, the site was in-
spected, regularized, and sutured with 5-0 nylon thread
(Ethicon, Inc.). A 4 mg dexamethasone capsule was ad-
ministered orally one hour before surgery on the control
side; and on the experimental side, 4 mg dexamethasone
powder was applied inside the alveolus before suturing.
The surgeries were performed by a single dentist spe-
cialized in maxillofacial surgery (R.V.C.F.M.). Patients
received postoperative recommendations on cleaning
the operated region with a mouthwash with 15 ml of
0.12% chlorhexidine digluconate aqueous solution ev-
ery 12 hours until the return visit for suture removal
seven days later. The volunteers were also instructed
on local hemostatic measures, a semi-liquid diet for 24
hours, restricted physical efforts, and other routine rec-
ommendations for this type of intervention.

The same postoperative medication protocol was adopt-
ed for both surgeries, which consisted of paracetamol
(Tylenol® 750 mg, in tablet) four times a day, for two
days, in case of pain (15). No other drugs were allowed
in postoperative phase. All patients were examined on
fixed dates using standard methods and techniques. The
measurements of edema, trismus, and pain were per-
formed by a single-blind examiner (D.M.C.M.).

The edema was assessed by measuring facial width by
five reference points from the mandibular angle: soft
pogonion, buccal commissure, nose wing, eye outer
corner, and tragus (17). The points were marked with
a dermographic pen. A measuring tape was used to re-
cord the linear distances between the reference points.
Three measurements were made for each distance, and
a mean was extracted and recorded in millimeters, one
hour before and 24 and 48 hours after surgery (15).
Trismus was assessed employing the upper and lower
interincisal distance, measured with a pachymeter (18).
The results were recorded in millimeters, one hour be-
fore and 24 and 48 hours after surgery (15).
Postoperative pain was assessed with a Visual Analogue
Scale (VAS) and considering the number of analgesics
consumed after each extraction. This information was
recorded by the examiner 24 and 48 hours after surgery
(15). In the measurement by VAS, patients measured
pain by assigning a score from 0 to 10, where O corre-
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sponded to no pain and 10 corresponded to maximum
intensity (18).

We adopted descriptors to predict drug permeability
through the oral cavity based on the observation that
ionized dexamethasone has significant oral perme-
ability. The following descriptors were analyzed: Mo-
lecular Volume (MV), to assess molecular size; dis-
tribution coefficient (LogD), to assess solubility; the
number of hydrogen donors (HBD); and the number
of rotatable bonds (nRotB), to determine the number
of bonds which allow free rotation around themselves.
All analyses were performed using the Molinspiration
software package (http:/www.molinspiration.com/).

- Statistical analyses

The primary exposure variable was dexamethasone
(oral or intra-alveolar) administration route, and the
covariates were represented by demographic data,
tooth position classification, and surgical time.
Initially, descriptive statistics of categorical variables
were performed, using frequency measures and nu-
merical variables, using mean and standard deviation.
The differences between the 24-hour and preoperative,
48-hour and preoperative, 48-hour, and 24-hour times
were calculated for the numerical variables (face width
and upper and lower interincisal distance). Distribu-
tion normality was assessed by the Shapiro-Wilk test.
After this processing, the Student’s t-test was selected
to compare the numerical variables (edema and tris-
mus). The chi-square test analyzed the distribution of
the categorical variable (postoperative pain) between
the sides. We adopted a 5% (p<0.05) significance lev-
el. Data were analyzed using the SPSS statistical pro-
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gram (version 17.0).

Results

Twenty-two individuals participated in the research,
10 females (45.5%) and 12 males (54.5%), aged 18-38
years (mean 29.0 + 5.9). There were no differences be-
tween the operated sides regarding the mean surgical
time for extraction (Table 1; p=0.662) and the position
of the third molars according to the Winter and Pell &
Gregory classification (Table 1; p> 0.05).

There were no significant differences between the
administration routes in measuring facial edema be-
tween the preoperative and 24 and 48 postoperative
hours considering the reference points of soft pogo-
nion, oral commissure, nose wing, eye outer corner,
and tragus (Table 2; p> 0.05).

Regarding trismus, there were also no significant dif-
ferences between the operated sides concerning the
maximum interincisal distance between the 24 hours
and 48 hours and preoperative or between the two
postoperative times (Table 2; p> 0.05).

Concerning the postoperative pain measured by the
Visual Analogue Scale, no statistically significant
differences were observed between the sides after 24
hours and 48 hours, nor in the number of analgesics
consumed in the postoperative period at different
times (Table 3; p> 0.05).

In silico prediction evaluation indicated that dexa-
methasone has favorable molecular characteristics for
topical intra-alveolar administration. Table 4 shows
the values of the molecular descriptors of dexametha-
sone that indicate its permeability through oral tissues.

Table 1: Distribution of variables related to the position of third molars between the study groups.

Dexamethasone administration routes

Variables Oral route Intra-alveolar route p

n (%) n (%)
Winter Classification 0.570
Mesioangular 10 (45.5) 13 (59.1)
Vertical 8 (36.4) 6(27.3)
Distoangular 3 (13.6) 14.5)
Horizontal 14.5) 29.1)
Pell & Gregory Classification
Class I 7 (31.8) 7 (31.8) 1.000
Class 11 14 (63.6) 14 (63.6)
Class III 1 4.5) 1 4.5)
Position A 13 (59.1) 13 (59.1) 1.000
Position B 8 (36.4) 8(36.4)
Position C 1 4.5) 14.5)

p-value calculated using the chi-square test for variables.
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Table 2: Mean and standard deviation of the variables referring to edema and trismus measurements at different times.

Dexamethasone administration routes

Variables Time Oral route Intra-alveolar route D
Mean £sd Mean +sd
24h — Preoperative 10.2 £5.2 9.8 +4.8 0.777
Soft pogonion 48h — Preoperative 10.5+£5.1 11.0 £5.1 0.733
48h —24h 0.2 +4.0 1.2+34 0.404
24h — Preoperative 7.9 +4.1 7.7+4.5 0.904
Oral commissure 48h — Preoperative 8.3+4.8 9.6 £5.9 0.415
48h —24h 0.4+3.8 1.8 +£3.2 0.167
24h — Preoperative 9.5+74 9.6 £6.5 0.966
Nose wing 48h — Preoperative 9.7+£7.9 10.5£7.4 0.725
48h —24h 0.2+4.2 0.9 +3.6 0.546
24h — Preoperative 10.0 £6.8 10.1 +£5.8 0.981
Outer corner 48h — Preoperative 9.4 +6.8 10.7 £6.1 0.495
48h —24h 0.5+5.1 0.7+3.4 0.335
24h — Preoperative 5.6 £3.1 53+£2.8 0.765
Tragus 48h — Preoperative 49+34 5.6+3.3 0.478
48h —24h 0.6 +2.8 0.3+1.7 0.169
24h — Preoperative -15.1 +6.1 -16.1 +6.9 0.607
Trismus 48h — Preoperative -12.84£7.2 -13.6 8.2 0.714
48h — 24h 2.3+4.9 25455 0.920

p-value calculated using the independent Student t-test.

Table 3: Distribution of postoperative pain variables.

Dexamethasone administration
routes
Variables Oral route | Intra-alveolar p
route
Mean +sd Mean +sd
Number of painkillers consumed 4.9 +1.6 4.8 1.7 0.857
Pain measured by VAS (24h) 54.1 £20.8 55.4 £20.8 0.822
Pain measured by VAS (48h) 52.7 £26.5 56.1 £27.2 0.675

p-value calculated using the independent Student t-test.

Table 4: Values of dexamethasone molecular descriptors to assess permeability through

oral tissues.

Molecular descriptors Values
Molecular volume (MV) 358.07
Distribution coefficient (LogD) 1.68
Number of hydrogen donors (HBD) 3
Number of rotatable connections (nRotB) 2

Reference values: MV (258 to 371); LogD (-1.71 to 4.01); HBD (0 to 5) e nRotB (0 to 10).
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Discussion

This is the first randomized clinical trial to compare
the administration of 4 mg dexamethasone by oral
and intra-alveolar routes using the same drug formula-
tion. The results showed no significant differences in
the control of edema, trismus, and pain when compar-
ing both approaches in impacted third molar surgeries.
Also, in silico prediction of dexamethasone permeabil-
ity through oral tissues showed that the intra-alveolar
route is viable for the administration of dexamethasone.
Altogether, the findings suggest that intra-alveolar ad-
ministration of 4 mg dexamethasone powder may rep-
resent an alternative approach to prevent inflammation
in third molar surgeries.

A randomized clinical trial was developed to compare
the oral and intra-alveolar routes, as such study design
is a gold standard for evaluating health treatments (19).
Methodological approaches were used to control factors
that could influence the inflammatory response, such as
difficulty, time of surgery, and the patient’s characteris-
tics. Furthermore, lower third molars impacted bilater-
ally, in equivalent positions, were included, according
to the classification of Winter and Pell & Gregory, so
that each patient was his control through the experi-
mental split-mouth design. The difference in surgical
time between each hemiarch was, at most, 5 minutes
(12), and the study population consisted only of patients
without any local or systemic alterations.

The effectiveness of topical intra-alveolar dexametha-
sone was previously suggested in a study comparing
such administration route with the submucosal injec-
tion (12). The intra-alveolar use of dexamethasone was
found to control edema, trismus, and post-surgical
pain without increasing morbidity or causing side ef-
fects compared to submucosal drug use (12). In this
study, the oral route was chosen as the control in com-
parisons with the intra-alveolar topical route of dexa-
methasone, since oral administration has been the
most accepted, convenient (20), and most investigated
route for the administration of dexamethasone in third
molar surgeries (10).

Interestingly, the many properties of oral mucosa make
it a viable site for administering drugs, such as acces-
sibility, excellent blood supply, deviation of hepatic
metabolism, and permeability profile (21). On the other
hand, there are disadvantages such as the small area of
the surface compared to the gastrointestinal mucosa
and the continuous secretion of saliva, which can dilute
the drug (11). In this study, dexamethasone powder was
applied inside the alveolus immediately after extrac-
tion, and the suture was performed shortly after that.
Thus, those disadvantages were not inconvenient for the
use of the drug in this evaluation. However, consider-
ing that the oral mucosa epithelium acts as a barrier to
protect the underlying tissues (22), we may speculate
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that the interior of the alveolus is an interesting place for
the administration of the drug immediately after third
molar surgery.

Besides the characteristics of the administration route,
the permeability of the drug across biological mem-
branes depends on structural and physicochemical
properties, such as size, charge, lipophilicity, and hy-
drogen bonding capacity of the molecule (14). To our
knowledge, this is the first study to analyze the perme-
ability of dexamethasone through oral tissues by an in
silico predictive model, which indicated that dexameth-
asone has promising characteristics for topical intra-
alveolar administration. Some topical formulations of
dexamethasone have been recommended to treat oral
lesions, such as recurrent aphthous ulcerations (23), oral
lichen planus (24), and oral vesicular lesions (25). In the
studies by Majid and Mahmood (26) and Saravanan
et al. (27), who used the topical submucosal adminis-
tration of dexamethasone, no ulcerations or any other
local side effect in the post-surgical evaluation were
observed, suggesting the safe topical administration of
dexamethasone in different formulations.

Regarding the dosage used in this study, several studies,
including systematic reviews (10), have shown that oral
4 mg dexamethasone effectively controls inflammatory
signs and symptoms in patients undergoing third molar
extractions (2,28). Here, the same 4 mg dosage of dexa-
methasone was also used topically in this investigation,
since the authors speculated that the onset of the drug at
the site would be direct, without first-pass effects in the
liver, therefore considering that it could be equally ef-
fective compared to its effects after oral administration.
Dexamethasone at 4 mg reduces edema in different
administration regimens (2,26,28). In our study, we
observed reduced edema without significant differ-
ences between the administration routes in the 24 and
48 hours postoperative times. Previous studies found
similar results comparing the intra-alveolar (i.e., endo-
alveolar) and submucosal routes of dexamethasone at 4
mg and 10 mg, respectively (12), and comparing 4 mg
dexamethasone intravenously and 8 mg dexamethasone
orally to control edema (3). The results suggest a simi-
lar efficacy for administering 4 mg dexamethasone by
intra-alveolar route with other dosages and routes of ad-
ministration.

The present study also assessed trismus after impacted
third molar surgery. Boonsiriseth et al. (29), comparing
oral and intramuscular administration of 8 mg dexa-
methasone, and Graziani et al. (12) comparing intra-
alveolar/ endo-alveolar (4 mg or 10 mg) and submucosa
(10 mg) administrations, found no significant differenc-
es in mouth opening limitation. Our results also showed
no difference in reducing trismus between dexametha-
sone administered by the oral or intra-alveolar routes in
the time points evaluated.
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This investigation also found no significant differences
of dexamethasone administration by oral and intra-al-
veolar routes of administration in the pain parameters,
measured using the Visual Analogue Scale, ratified by
the lack of a significant difference in the number of an-
algesics consumed in the post-surgical period for both
administration routes. Previous studies have shown
similar results, suggesting a similar analgesic effect on
different dexamethasone administration routes (10,27).
This effect could occur indirectly, due to reduced
edema, through a significant decrease in the levels of
prostaglandin E2 and thromboxane B2 in patients who
received 4 mg dexamethasone with consequent pain re-
duction (30).

Considering that there were no significant differences
in the clinical parameters of inflammation, the results
suggest that professionals may choose one of the two
routes of administration of 4 mg dexamethasone evalu-
ated here in the extraction of impacted third molars.

In conclusion, 4 mg dexamethasone characteristics fa-
vor absorption through the oral mucosa, and its intra-
alveolar administration had similar efficacy to oral ad-
ministration in controlling postoperative inflammation
symptoms of impacted lower third molars. The powder
formulation used here effectively controlled the clinical
inflammation symptoms in this research; however, fu-
ture studies should develop a specific topical formulation
for the intra-alveolar administration of dexamethasone.

References

1. Chen Q, Chen J, Hu B, Feng G, Song J. Submucosal injection of
dexamethasone reduces postoperative discomfort after third-molar
extraction: A systematic review and meta-analysis. ] Am Dent As-
soc. 2017;148:81-91.

2. Brucoli M, De Andreis M, Bonaso M, Boffano P, Benech A. Com-
parative assessment of dexamethasone administration routes for the
management of postoperative symptoms following third molar sur-
gery. J Stomatol Oral Maxillofac Surg. 2019;120:529-33.

3. Chaudhary PD, Rastogi S, Gupta P, Niranjanaprasad Indra B,
Thomas R, Choudhury R. Pre-emptive effect of dexamethasone
injection and consumption on post-operative swelling, pain, and
trismus after third molar surgery. A prospective, double blind and
randomized study. J Oral Biol Craniofac Res. 2015;5:21-7.

4. Isiordia-Espinoza MA, Bologna-Molina RE, Hernandez-Mira-
montes YA, Zapata-Morales JR, Alonso-Castro AJ, Martinez-Mo-
rales F, et al. Pharmacological Control of Complications Following
to Third Molar Removal: Evidence Based on A Meta-Analysis. Drug
Res (Stuttg). 2019;69:5-11.

5. Sabhlok S, Kenjale P, Mony D, Khatri I, Kumar P. Randomized
Controlled Trial to Evaluate the Efficacy of Oral Dexamethasone and
Intramuscular Dexamethasone in Mandibular Third Molar Surger-
ies. J Clin Diagn Res. 2015;9:ZC48-51.

6. Berhouma L, Besbes A, Chokri A, Selmi J. Survey on Tunisian
Dentists' Anti-Inflammatory Drugs' Prescription in Dental Practice.
ScientificWorldJournal. 2021;2021:6633870.

7. Alexander RE, Throndson RR. A review of perioperative cortico-
steroid use in dentoalveolar surgery. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2000;90:406-15.

8. Janka-Junttila M, Hasala H, Adcock I, Moilanen E, Kankaanranta
H. Dexamethasone and RU24858 Induce Survival and Growth Fac-
tor Receptor Bound Protein 2, Leukotriene B4 Receptor 1 and An-

e57

Intra-alveolar administration of dexamethasone after impacted lower third molar extraction

nexin-1 Expression in Primary Human Neutrophils. J Cell Death.
2012;5:21-9.

9. Oliveira EM, Oliveira VB, Aratjo LK, Lopes TS, Rego RO, Samp-
ieri MBDS. Anti-Inflammatory Effectiveness of Oral Dexametha-
sone 4 mg on Mandibular Third Molar Surgeries: A Split-Mouth
Randomized Clinical Trial. J Oral Maxillofac Surg. 2021;79:981-8.
10. Troiano G, Laino L, Cicciu M, Cervino G, Fiorillo L, D'amico C,
Zhurakivska K, Lo Muzio L. Comparison of Two Routes of Admin-
istration of Dexamethasone to Reduce the Postoperative Sequelae
After Third Molar Surgery: A Systematic Review and Meta-Analy-
sis. Open Dent J. 2018;12:181-8.

11. Pinto S, Pintado ME, Sarmento B. In vivo, ex vivo and in vitro
assessment of buccal permeation of drugs from delivery systems.
Expert Opin Drug Deliv. 2020;17:33-48.

12. Graziani F, D'Aiuto F, Arduino PG, Tonelli M, Gabriele M. Peri-
operative dexamethasone reduces post-surgical sequelae of wisdom
tooth removal. A split-mouth randomized double-masked clinical
trial. Int J Oral Maxillofac Surg. 2006;35:241-46.

13. Lam JK, Xu Y, Worsley A, Wong IC. Oral transmucosal drug
delivery for pediatric use. Adv Drug Deliv Ver. 2014;73:50-62.

14. Kokate A, Li X, Williams PJ, Singh P, Jasti BR. In silico pre-
diction of drug permeability across buccal mucosa. Pharm Res.
2009;26:1130-39.

15. Agostinho CN, da Silva VC, Maia Filho EM, Cruz ML, Bastos
EG. The efficacy of 2 different doses of dexamethasone to control
postoperative swelling, trismus, and pain after third molar extrac-
tions. Gen Dent. 2014;62:¢1-5.

16. Akinosi JO. A new approach to the mandibular nerve block. Br J
Oral Surg. 1977;15:83-7.

17. Amin MM, Laskin DM. Prophylactic use of indomethacin for
prevention of postsurgical complications after removal of impacted
third molars. Oral Surg Oral Med Oral Pathol. 1983;55:448-51.

18. Scott J, Huskisson EC. Vertical or horizontal visual analogue
scales. Ann Rheum Dis. 1979;38:560.

19. Burns PB, Rohrich RJ, Chung KC. The levels of evidence
and their role in evidence-based medicine. Plast Reconstr Surg.
2011;128:305-10.

20. Vertzoni M, Augustijns P, Grimm M, Koziolek M, Lemmens G,
Parrott N, et al. Impact of regional differences along the gastroin-
testinal tract of healthy adults on oral drug absorption: An UNGAP
review. Eur J Pharm Sci. 2019;134:153-75.

21. Hearnden V, Sankar V, Hull K, Juras DV, Greenberg M, Kerr
AR, et al. New developments and opportunities in oral mucosal
drug delivery for local and systemic disease. Adv Drug Deliv Rev.
2012;64:16-28.

22. Squier CA. The permeability of oral mucosa. Crit Rev Oral Biol
Med. 1991;2:13-32.

23. Liu C, Zhou Z, Liu G, Wang Q, Chen J, Wang L, et al. Efficacy
and safety of dexamethasone ointment on recurrent aphthous ulcer-
ation. Am J Med. 2012;125:292-301.

24. Villa A, Sankar V, Bassani G, Johnson LB, Sroussi H. Dexa-
methasone solution and dexamethasone in Mucolox for the treatment
of oral lichen planus: a preliminary study. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2020;129:585-90.

25. Hargitai IA. Painful Oral Lesions. Dent Clin North Am.
2018;62:597-609.

26. Majid OW, Mahmood WK. Effect of submucosal and intramus-
cular dexamethasone on postoperative sequelae after third molar sur-
gery: comparative study. Br J Oral Maxillofac Surg. 2011;49:647-52.
27. Saravanan K, Kannan R, John RR, Nantha Kumar C. A Single
Pre Operative Dose of Sub Mucosal Dexamethasone is Effective in
Improving Post Operative Quality of Life in the Surgical Manage-
ment of Impacted Third Molars: A Comparative Randomised Pro-
spective Study. J Maxillofac Oral Surg. 2016;15:67-71.

28. Arora SS, Phull T, Kumar I, Kumar A, Kumar N, Singh H. A
comparative study of the effect of two dosages of submucosal injec-
tion of dexamethasone on postoperative discomfort after third mo-
lar surgery: a prospective randomized study. Oral Maxillofac Surg.
2018;22:225-30.



Med Oral Patol Oral Cir Bucal. 2022 Jan 1;27 (1):¢51-8.

29. Boonsiriseth K, Klongnoi B, Sirintawat N, Saengsirinavin C,
Wongsirichat N. Comparative study of the effect of dexamethasone
injection and consumption in lower third molar surgery. Int J Oral
Maxillofac Surg. 2012;41:244-7.

30. Dionne RA, Gordon SM, Rowan J, Kent A, Brahim JS. Dexa-
methasone suppresses peripheral prostanoid levels without analgesia
in a clinical model of acute inflammation. J Oral Maxillofac Surg.
2003;61:997-1003.

Funding
This study was financed in part by Coordination for the Improvement
of Higher Education Personnel (CAPES) Finance Code 001.

Conflict of interest
The authors declare that they have no conflict of interests.

Ethics
The protocol was approved by the the Research Ethics Committee
(CAAE: 45361315.1.0000.5087).

e58

Intra-alveolar administration of dexamethasone after impacted lower third molar extraction

Authors contributions

R.V.C.E.M: Contributed to acquisition of data and contributed dur-
ing the article elaboration process and final approval of the version
to be published. L.S.B.A: Contributed to the study’s conception and
design, analysis and interpretation of data and contributed during
the article elaboration process and final approval of the version to be
published. D.M.C.M: Contributed to acquisition of data and contrib-
uted during the article elaboration process. I.C.V.O: Contributed dur-
ing the article elaboration process and final approval of the version
to be published. S.J.F.M: Contributed to analysis and interpretation
of data and contributed during the article elaboration process and
final approval of the version to be published. V.P.R: Contributed to
analysis and interpretation of data and contributed during the article
elaboration process and final approval of the version to be published.
F.F.L: Contributed to the study’s conception and design, analysis and
interpretation of data, contributed during the article elaboration pro-
cess and final approval of the version to be published.



