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ABSTRACT

Background: Aim of the study was to evaluate the efficacy of 8 mg pre-operative submucosal dexamethasone
administrated in the vicinity of lower third molar in reduction of post-operative pain, swelling and trismus after trans-
alveolar extraction.

Methods: This randomized prospective double-blind study included 60 ASA grade I patients with moderately
difficult impaction (according to winter’s war line and Pell and Gregory’s classification). Patients were randomly
divided into two groups. Group A (study group) patients received 8 mg of submucosal dexamethasone immediately
after the onset of local anesthesia and group B (control group) received 2 ml of normal saline (placebo) respectively.
Assessment of swelling, mouth opening, and pain was done at intervals of 1%, 3, and 7% post-operative days.
Results: There were 24 (80%) males and 06 (20%) females in group-A and 22 (73.3%) males and 8 (26.7%) females
in group B. Administration of pre-operative submucosal dexamethasone had statistically significant effect in
reduction of pain, swelling and trismus in all the postoperative evaluation days (p<0.05) as compared to control
group.

Conclusions: Pre-operative 8 mg submucosal dexamethasone injection in the vicinity of impacted lower third molar,
is significantly effective in reduction of postoperative pain, swelling and trismus.
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INTRODUCTION

Trans-alveolar extraction of mandibular third molars is
probably the most common surgical procedure which
causes the post-operative pain, trismus and swelling.!
Trans-alveolar extraction is an invasive procedure and
body’s natural defense mechanism to cell injury and
death is inflammation. This response is manifested by the
release of large quantities of histamine, prostaglandins,
bradykinins, serotonin, and other substances into the
surrounding area.? Bradykinin and kallidin are two kinins
that act independently as well as synergistically with

products of the arachidonic acid cascade to produce both
hyperalgesia as well as increased vascular permeability-
The inflammatory process is necessary for healing, but
often excessive inflammation causes the patient
unnecessary pain, swelling and trismus.?

Studies have shown that postoperative complications and
symptoms associated with trans-alveolar extraction
require adequate anti-inflammatory therapy.* The anti-
inflammatory and immune-modulating effects of
glucocorticoids have been known for decades and have
found extensive therapeutic use in a wide range of
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diseases in which inflammatory response is a main
feature.> Suppression of each stage of inflammatory
response appears to be the major action of
glucocorticoids. Major pharmacological action of
glucocorticoids in reducing the inflammatory response, is
by inhibiting the production of vasoactive substances
such as prostaglandins and leukotrienes as well as
decreasing the number of chemical attractants such as
cytokines.®

Various steroids preparations and routes of administration
have been evaluated to decrease the inflammatory
sequelae following third molar surgery.” Submucosal
dexamethasone is an effective alternate to dexamethasone
given systemically. Studies have shown that there is a
significant reduction in the amount of swelling, pain and
trismus after submucosal dexamethasone. This technique
is convenient for the surgeon as the injection is given in
the region of the surgery and no specific tools are
required. This technique is also convenient for the patient
as it is quite simple, less invasive, injection is given into
the anesthetized area and offers a low-cost solution for
the typical discomfort associated with trans-alveolar
extraction of lower third molars. Submucosal injection
offers the advantage of concentrating the drug near the
surgical area with less systematic absorption.® Many
studies have determined the effectiveness of steroids after
surgical procedures, but currently there is no standard
dosing regimen for oral and maxillofacial surgeons to
follow. This prospective randomized double-blind study
is to evaluate the efficacy of single dose (8 mg)
dexamethasone administered submucosally in reduction
of post-operative pain, swelling and trismus in relation to
lower third molar surgery by comparing it to control

group.
METHODS

In this randomized double blind prospective study, a total
of 60 patients requiring surgical removal of a single
mandibular third molar, under local anesthesia were
selected from the Department of Oral and Maxillofacial
Surgery. The patients were randomly allocated to two
groups (group A and group B), experimental group and
control group with 30 patients in each group, with the
help of chits. Both men and women participated in the
study. After obtaining the permission from ethical
committee, the aim, objective and design of the study was
explained to the patients and written informed consent
was obtained.

Patients aged between 18-40 years, who are healthy,
ambulatory in ASA grade-I with asymptomatic tooth and
have a moderately difficult (Pederson 1988) impacted
lower third molars, were included in the study. Patients
with systemic diseases, any existing periodontal disease
or anyone took antibiotics or anti-inflammatory drugs
within 2 weeks of the study, pregnant or lactating
mothers were excluded from the study. Patients who

refused to take part in the study or used any other drug
during observation period were also excluded.

Pre-operative assessment

For standardization of the sample the degree of surgical
difficulty of the impacted tooth was assessed on the pre-
surgical OPG using winter’s war lines and Pell and
Gregory criterion and was categorized by Pederson’s
difficulty index. Pre-operative tracing of the impacted
tooth was done upon the OPG using acetate paper (Figure
1). Mouth opening, taken as the maximum distance
between the incisal edges of maxillary and mandibular
incisors, was measured with scale in mm. Measurement
of facial swelling was made only in one dimension,
between 2 reference points: most prominent point in the
middle of ear lobule and corner of the mouth (Figure 2).
These preoperative measurements were considered as the
baseline for that particular case.
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Figure 1: Preoperative OPG evaluation.

Figure 2: Measurement of facial swelling in one
dimension.

International Journal of Otorhinolaryngology and Head and Neck Surgery | July-August 2026 | Vol 12 | Issue 4 Page 2



Mehta S et al. Int J Otorhinolaryngol Head Neck Surg. 2026 Aug; 12(4):xxx-xxx

Figure 4: Extra-oral swelling evaluation.

Surgical technique

Local anesthesia was given as inferior alveolar, lingual
and buccal nerve block using 2% lignocaine HCI in
1:80000 adrenaline. A single surgeon performed all the
trans-alveolar surgeries. Before the surgery all the
patients were made to rinse their mouth with 15 ml of
0.2% chlorhexidine solution for one minute prior to
administration of local anesthesia. After the onset of local
anesthesia, the experimental group (Group A) received 8
mg (2 ml) dexamethasone as submucosal injection and
the control group (Group B) received 2 ml saline.

Ward’s incision was given and full thickness
mucoperiosteal flap was raised. Buccal guttering was
performed with the help of round bur under continuous
saline irrigation. Sectioning of the crown or roots was
performed as required. After complete removal of the
tooth, the remaining dental follicle was curetted out and
sharp margins were smoothened with bone file. The
socket was closed with interrupted sutures using 3-0
black silk. Sterile gauge pack soaked in saline was placed
over the surgical site as pressure pack. Sutures were
removed on the 7" post-operative day. The duration of
operation was taken from starting from incision to the last
suture. Postoperative antibiotics (Amoxicillin 500 mg

plus clavulanic acid 125 mg TDS) and analgesic (Tab
paracetamol plus ibuprofen TDS) were prescribed for the
first three days followed by as required for the pain relief.
The day after surgery, the patients were instructed to start
with warm saline rinses 3 times a day for one week.
Before discharge, patients were given a questionnaire
containing a 5-point scale to record pain levels. Patients
were instructed to avoid any drugs other than those
prescribed and not to seek medical help elsewhere for
post-operative problems. They were also informed to
return for evaluation on 1%, 2 and 7% postoperative days.
Clinical measurements of mouth opening and facial
contours were noted on these appointments.

Assessments
Pain assessment

Pain was assessed using a five point category rating scale
(Tablel). Pain was recorded as: “0-no pain” (patient feels
well), “l-mild pain” (patient feels pain even if
concentrating on some activity), “2-moderate pain”
(patient is disturbed but can continue with normal
activities), "3-severe pain "(patient is forced to abandon
normal activities), “4-very severe pain” (patient must
abandon every type of activity and feels the need to lie
down).

Table 1: Pain assessment.

VAS scale to Reference values given to
Scores X q
evaluate pain  patients

0 No Pain The patient feels well
. . If patient is distracted,
1 Slight pain he/she does not fell pain
The patient feels pain even
2 Mild pain if concentrating on some
activity
The patient is very
3 Severe pain disturbed but can continue
with normal activity
The patient must abandon
Very severe every type of activity and
4 . ..
pain normal activity and feels

the need to lie down
Measurement of facial swelling

Facial swelling was evaluated by a flexible scale in
millimeters (Figure 2). Measurement was made between
two reference points: most prominent point in the middle
of ear lobule and the corner of the mouth.

Assessment of mouth opening

To measure the maximum mouth opening ability of the
patient the reference points used was the incisal edge of
the maxillary central incisor and the incisal edge of the
mandibular central incisor at maximal opening available.
The measurements were measured by a ruler (to the
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nearest mm). Postoperative trismus was measured as
decrease in mouth opening.

At the initial visit and at post-surgery days 1%, 2™ and 7%,
information was recorded by a single clinical examiner.
The questionnaire regarding pain assessment was
collected on the 7% postoperative day after being duly
signed by the patient.

Statistical analysis

Data collected was analyzed using student’s paired-t test
and ANOVA (SPSS-data analyst).

RESULTS

Pain

The difference in mean VAS between group A and group
B on 1% and 2™ day were found to be statistically

significant (p<0.001) but on the 7™ post op it was
statistically non-significant (p>0.84) (Figure 5).
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Figure 5: Mean VAS recorded in the groups.
Swelling

The difference in mean swelling between group A and
group B on 1% 2" and 7" post op day was found to be
statistically ~ significant (p<0.01, 0.001 and 0.05
respectively) (Figure 6).

Mouth opening
The difference in mean Trismus between group A and

group B on 1%, 2" and 7" post op day was found to be
statistically significant (p<0.001) (Figure 7).
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Figure 6: Mean swelling in the groups.
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Figure 7: Mean trismus in the groups.
DISCUSSION

Inflammatory process is an essential part of postsurgical
healing after oral and maxillofacial surgery procedures,
once initiated it may exceed the necessary physiological
limits and result in excessive swelling, pain, and trismus.
There has been a constant search for ways to control the
inflammatory process.

For more than 40 years, corticosteroids have been used in
an attempt to minimize or prevent postoperative sequelae
after surgical removal of impacted third molars.
Corticosteroids block the activity of phospholipase A2,
thus inhibiting the release of arachidonic acid from cell
membranes and synthesis of prostaglandins, leukotrienes
and thromboxanes.* Several studies have been published
in the literature on this subject. Most studies have
reported that steroids significantly reduce the pain,
swelling and trismus while a few have shown no benefit
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from the administration of steroids.® These studies are
difficult to compare because a variety of steroids were
evaluated using dissimilar study designs and methods of
evaluating pain and swelling.'®!!

Submucosal dexamethasone is an effective alternative to
dexamethasone given systemically. In this study, local
infiltration of the dexamethasone around the site of
surgery was chosen as it is expected to provide a
repository effect in a way similar to the intramuscular
route (i.e., slow absorption and prolonged duration of
action). In addition, infiltration does not require
clinician’s expertise or additional armamentarium.'?
However, the clinician’s experience, the patient’s
discomfort and the added armamentarium may be a
hindrance in using the intravenous route. This technique
is also convenient for the patient as it is quite simple, less
invasive, injection is given into the anaesthetized area
(painless) and offers a low-cost solution for the typical
discomfort associated with the extraction of impacted
lower third molars. Sub-mucosal injection offers the
advantage of concentrating the drug near the surgical area
with less systemic absorption.?

Dexamethasone has been used extensively in dento-
alveolar surgery due to their purely glucocorticoid effects
virtually no mineralocoricoid effects and the least adverse
effects on leukocyte chemotaxis.®’ Dexamethasone has a
longer duration of action and is considered more potent
than other glucocorticoids. We gave dexamethasone in a
single dose in order to minimize the potential side effects.
This dosage (8 mg) and duration of dexamethasone
administration does not suppress the adrenal glands and
therefore poses no risk of stress intolerance.!?

Our randomized double-blind study investigates the
efficacy of sub-mucosal dexamethasone administration
on reduction of postoperative edema, trismus and pain
following surgical removal of impacted mandibular third
molars. Post-operative measurements of swelling,
assessment of pain and trismus showed improvement
with sub-mucosal dexamethasone. Several investigators
have reported limited responses to single low doses of
steroids. Neupert et al noted no benefit in swelling after
administration of 4 mg of intravenous dexamethasone
immediately before surgery, and such a dosage is widely
recognized as sub therapeutic.'* In contrast, Messer and
Keller noted a predictable decrease in postoperative
swelling and discomfort by using 4 mg of intramuscular
dexamethasone immediately after surgery.® Skjelberg
described a 55% reduction of swelling with 9 mg
intramuscular betamethasone just before the operation.’
Beirne used a single dose of 125 mg methylprednisolone
given by intravenous injection.!> In agreement with the
other studies, our data shows that the submucosal
administration of dexamethasone 8 mg resulted in a
highly significant decrease in swelling on 1%, 2" and 7%
postoperative day as compared with control group.'>!6
Acute postoperative pain following third molar surgery is
predominantly a consequence of inflammation caused by
tissue injury.!™'72! The role of corticosteroids in

preventing  post-surgical pain is  controversial.
Corticosteroids alone do not seem to have a clinically
significant analgesic effect, but it has been reported that
steroids can be related to a reduction in the number of
analgesic tablets used after surgical extraction.'>!72!
Dionne et al used 4 mg of dexamethasone given 12 hours
before and just after third molar surgery in 33 patients, 28
received a placebo control. As markers of the extent of
inflammation, samples of prostaglandin E2 (PGE2) and
thromboxane B2 (TxB2) were collected over time at the
mandibular surgical sites. Dexamethasone significantly
decreased the levels of PGE2 and TxB2, but had a
minimal effect on reported pain on the day of surgery.'8
Tiwana et al reported that the administration of IV
corticosteroids before third molar surgery offers a
beneficial effect on health-related quality of life, we
agreed with this, because having less swelling, pain and
trismus the patient can return to his normal life.!*?

CONCLUSION

Third molar surgery is a traumatic procedure and the
most common in oral and maxillofacial surgery field.
Being a highly wvascularized area, predominantly
constituted by loose connective tissue, a series of
functional and structural alterations is expected among
them of which, swelling, pain and trismus is most
common. From our study, we conclude that the single
pre-operative dose of submucosal dexamethasone
effectively improves the postoperative quality of life in
the trans-alveolar extractions of impacted lower third
molars.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Chiapasco M, Cicco LD, Marrone G. Side effects
and complications associated with third molar
surgery. Oral Surg Oral Med Oral Pathol.
1993;76:412-20.

2. Guyton AC. Hormone physiology and mechanisms
of disease (ed 3). New York, NY, Saunders: 2016;
48.

3. Gilman AG, Rall TW, Nies AS. The
pharmacological basis of therapeutics (ed 8). New
York, NY, Macmillan: 1990; 1436-52.

4. Huffman CG. Use of methylprednisolone sodium
succinate to reduce post-operative edema after
removal of impacted molars. J Oral Surg.
1977;35(3):198-9.

5. Toller PA. Use and misuse of intra-articular
corticosteroids in treatment of temporomandibular
joint pain. Proc R Soc Med. 1977;70(7):461-3.

6. Messer EJ, Keller JJ. The use of intraoral
dexamethasone after extraction of mandibular third
molars. Oral Surg. 1975;40:594-8.

International Journal of Otorhinolaryngology and Head and Neck Surgery | July-August 2026 | Vol 12 | Issue 4 Page 5



10.

11.

12.

13.

14.

15.

16.

Mehta S et al. Int J Otorhinolaryngol Head Neck Surg. 2026 Aug; 12(4):xxx-xxx

Skjelbred P, Lokken P. Post-operative pain and
inflammatory reaction reduced by injection of a
corticosteroid. A controlled trial in bilateral oral
surgery. Europ J Clin Pharmacol. 1982;21:391-6.

Huffman CG. Use of methylprednisolone sodium
succinate to reduce post-operative edema after

removal of impacted molars. J Oral Surg.
1977;35(3):198-9.
Bystedt H, Nordenram  A.  Effect of

methylprednisolone on complications after removal
of impacted mandibular third molars. Swedish
Dental J. 1985;9(2):65-9.

Montgomery MT, Hogg JP, Roberts DL, Redding S.
The use of glucocorticosteroids to lessen the
inflammatory sequelae following third molar
surgery. J Oral Maxillofac Surg. 1990;48:179-87.
Gersema L, Baker K. Use of Corticosteroids in Oral
Surgery. J Oral Maxillofacial Surg.
1992;50(3):270-7.

Majid OW, Mahmood WK. Effect of submucosal
and intramuscular dexamethasone on postoperative
sequelae after third molar surgery. Brit J Oral
Maxillofac Surg. 2011;49:647-52.

Ali JA, Ali FA, Oltra DP, Penarrocha M.
Corticosteroids use in controlling pain, swelling and
trismus after third molar surgery. J Clin Exp Dent.
2011;3(5):e469-75.

Neupert EA, Lee JW, Philput CB, Gordon JR.
Evaluation of dexamethasone for reduction of
postsurgical sequelae of third molar removal. J Oral
Maxillofac Surg. 1992;50:1177-82.

Beirne OR, Hollander B. The effect of
methylprednisolone on pain, trismus and swelling
after removal of third molars. Oral Surg Oral Med
Oral Path. 1986;61(2):134.

Boonsiriseth K, Klongnoi B, Sirintawat N,
Saengsirinavin C. Comparative study of the effect of
dexamethasone injection and consumption in lower
third molar surgery. Int J Oral Maxillofac
Surg. 2012;41(2):244-7.

17.

18.

19.

20.

21.

22.

Baxendale BR, Vater M, Lavery KM.
Dexamethasone reduces pain and swelling following
extraction of third molar teeth. Anaesthesia.
1993;48(11):961-4.

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

Tiwana PS, Foy SP, Shugars DP, Marciani RD,
Conrad SM, Philips C, et al. The impact of
intravenous corticosteroids with third molar surgery
in patients at high risk for delayed health-related
quality of life and clinical recovery. J Oral
Maxillofac Surg. 2005;63:55-62.

Filho JRL, Maurette PE, Allias M, Cotinho M,
Femandes C. Clinical comparative study of the
effectiveness of two doses of dexamethasone to
control postoperative swelling, trismus and pain after
the surgical extraction of mandibular impacted third

molars. Med Oral Patol Oral Cir Bucal.
2008;13(2):E129-32.
Al-Shamiri HM, Shawky M, Hassanein N.

Comparative Assessment of Preoperative versus
Postoperative Dexamethasone on Postoperative
Complications following Lower Third Molar
Surgical Extraction. Int J Dentist. 2017;11:1-7.
Hasheminia D, Faghihian R, Mardani F. Effect of
submucosal  injection of ketorolac  versus
dexamethasone on postoperative pain after third
molar surgery: a randomized clinical trial. J
Anesthesiol. 2021;13:58-65.

Cite this article as: Mehta S, Bhanwal U, Kumar
AN, Tokas O. Effects of submucosal dexamethasone
in minimizing postoperative pain, swelling and
trismus in lower third molar surgery: a randomized
double-blind study. Int J Otorhinolaryngol Head
Neck Surg 2026;12:xxX-XX.

International Journal of Otorhinolaryngology and Head and Neck Surgery | July-August 2026 | Vol 12 | Issue 4 Page 6


http://www.ncbi.nlm.nih.gov/pubmed?term=Boonsiriseth%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22209180
http://www.ncbi.nlm.nih.gov/pubmed?term=Klongnoi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22209180
http://www.ncbi.nlm.nih.gov/pubmed?term=Sirintawat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22209180

